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WATER  RESOURCES  OF  GEORGIA. 


By  B.  M.  Hall  and  M.  R.  Hall. 


iNTRonixrriox. 

It  is  the  purpose  of  this  publication  to  present  in  a  single  volume 
the  large  amount  of  data  relating  to  the  flow  and  power  of  Georgia 
streams  resulting  from  the  work  of  the  water  resources  branch  of  the 
United  States  Geological  Survey,  which  Mas  begun  in  the  year  1895. 
These  data  consist  essentially  of  gage  heights  and  dLscharge  measure- 
ments that  can  be  used  to  show  the  continuous  daily  flow  of  the 
streams,  and  of  certain  river  profiles,  in  the  form  of  tabulated  eleva- 
tions of  water  surface  at  points  along  the  river,  that  can  be  used  to 
estimate  the  available  fall  at  any  place.  The  amount  of  water 
flowing  in  the  stream  and  the  fall  which  can  be  used  will  determine 
the  amount  of  power  which  can  bo  developed.     A  quick  formula  to 

,.  ^  ;          *  11             Flow  in  sec.-ft.  Xfall  in  feet      ^  .  u^^^^^„r^^  ^„ 
use  IS  as  follows : -  — net  horsepower  on 

water  wheel,  realizing  80  per  cent  of  the  Ijieoretical  power. 

TOPOGRAPHY  AND  GEOLOGY. 
OEN£RAL   FEATITRES. 

A  systematic  study  of  the  water  powers  of  the  State  requires  a 
know^ledge  of  the  drainage  systems,  which  are  somewhat  intricate. 

The  topography  of  the  State  is  peculiar.  Chattahoochee  Ridge, 
which  runs  from  the  northeast  comer  of  the  State  in  a  southwesterly 
and  southerly  direction  through  Gainesville,  Atlanta,  Griffin,  Fort 
Valley,  Fitzgerald,  and  through  the  Okefenoke  Swamp  to  the  Florida 
line,  divides  the  waters  of  the  Atlantic  Ocean  from  the  waters  of  the 
Gulf  of  Mexico  and  forms  the  backbone  of  the  State.  The  great 
drainage  basins  on  the  Atlantic  slope  are  the  Savannah,  the  Ogeechee, 
the  Altamaha,  the  Satilla,  and  the  St.  Marys.  Those  draining  into 
the  Gulf  are  the  Suwanee  basin,  including  Suwanee  River  and  trib- 
utaries; the  Ochlockonee  basin,  emptying  into  Ochlockonee  Bay; 
the  Apalachicola  basin,  including  Chattahoochee  and  Flint  rivers, 
emptying  at  Apalachicola,  Fla.;  the  Mobile  basin,  or  Coosa  River 
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system,  draining  to  Mobile,  Ala.;  and  the  Tennessee  basin,  including 
Hiwassee,  Nottely,  and  Toccoa  (Okoee)  rivers,  which  flow  through 
Tennessee  and  Mississippi  rivers,  emptying  into  the  Gulf  at  New 
Orleans.  The  last  basin  Ls  cut  off  from  all  the  others  by  the  Blue 
Ridge  Mountains,  which  run  across  the  northern  end  of  the  State. 
Some  idea  of  the  diversity  of  drainage  may  be  had  from  the  statement 
that  there  are  three  springs  in  northeast  Georgia  within  a  stone's 
throw  of  each  other  that  send  out  their  waters  to  Savannah,  Ga.,  to 
Apalachicola,  Fla.,  and  to  New  Orleans,  La. 

The  streams  of  the  Savannah,  Altamaha,  Apalachicola,  Mobile, 
and  Tennessee  bashis  begin  in,  and  have  a  large  part  of  their  terri- 
tory lying  in,  the  crystalline  or  granitic  region,  which  is  all  that  part 
of  the  State  lying  north  of  the  southern  fall  line,  and  east  of  the  west- 
ern fall  line.  The  streams  of  these  drainage  basins  rise  at  elevations 
from  900  to  2,000  feet  above  sea  level  and  flow  along  the  high  Pied- 
mont Plateau  in  a  succession  of  cascades  until  they  come  to  the  fall 
line,  where  they  take  their  last  leap  from  the  granitic  bed  rock  to  the 
navigable  waters  of  the  younger  geologic  formations. 

The  southern  fall  line  passes  through  Augusta,  Milledgeville,  Macon, 
and  Columbus,  and  marks  the  ancient  Atlantic  coast  line  and  the 
present  division  between  the  crystalline  and  Cretaceous  geologic  for- 
mations. Along  this  line,  which  is  practically  parallel  to  the  Blue 
Ridge  Mountains,  the  Cretaceous  lies  unconformably  upon  gneiss,  the 
surface  of  which  slopes  toward  the  sea  at  a  steep  angle,  and  gives 
unmistakable  evidence  of  having  formed  at  one  time  a  barren  rocky 
seacoast  similar  to  that  of  Massachusetts. 

The  western  fall  line  passes  through  Carters  on  Coosawattee  River 
and  Cartersville  cm  Etowah  River  and  marks  the  ancient  coast  line  of 
the  Gulf  of  Mexico  or  Paleozoic  Sea  and  the  present  division  between 
the  crystalline  and  Paleozoic  geologic  formations.  The  conditions 
along  tliis  fall  line  have  no  similarity  to  those  along  the  southern 
fall  line.  The  formations,  both  crystalline  and  Paleozoic,  have 
been  wrinkled,  folded,  and  faulted  by  lateral  pressure  to  such  an 
extent  that  no  contact  slope  exists  between  the  two  formations  along 
wliich  percolation  could  take  place.  Etowah  River  below  Carters- 
ville shows  a  hard  blue  limestone  bed  rock,  out  of  which  many  bold 
springs  flow  into  the  river,  and  while  the  best  shoal  on  the  river  is  at 
Cartersville  in  the  crystalline  bed  rock  just  above  the  fall  line,  the 
river  is  a  series  of  shoals  all  the  way  down  to  Rome,  where  it  unites 
with  the  navigable  Oostanaula  to  form  Coosa  River. 

The  western  fall  line  crosses  the  Coosawattee  in  Murray  County 
at  Carters,  which  is  the  head  of  navigation.  The  country  along  the 
Coosawattee  below  Carters  is  mainly  a  pervious  shale  that  drinks  up 
most  of  the  smaller  streams  in  driest  weather.  Although  very  large 
limestone  springs  having  a  good  flow  at  all   seasons  abound,  yet 
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during  long  dry  spells  the  streams  from  most  of  them  become  smaller 
and  smaller  as  the  distance  from  the  fountain  head  increases,  and 
finally  soak  into  the  ground  and  disappear. 

From  the  foregoing  discussion  it  will  be  seen  that  the  largest  and 
most  important  water  powers  of  the  State  are  in  the  crystalline  area 
north  of  the  southern  fall  line  and  east  of  the  western  fall  line.  It 
will  be  convenient,  therefore,  in  this  discussion  to  divide  the  State 
hydrographically  into  three  areas:  (1)  The  crystalline  area  in  middle 
and  northeastern  Georgia  as  above  defined;  (2)  the  Paleozoic  area 
in  northwest  Georgia,  and  (3)  the  coastal  plain  lying  south  of  the 
southern  fall  line  and  embracing  more  than  half  the  State. 

THE   CRYSTALLINE   AREA. 

The  crystalline  area  embraces  the  Blue  Ridge  Mountain  Tegion, 
with  elevations  from  1,000  to  4,800  feet  above  sea  level,  and  the  Pied- 
mont Plateau,  with  elevations  from  600  to  1 ,600  feet  abt)ve  sc*a  level. 
The  rivers  of  the  Piedmont  Plateau  in  this  region  rise  at  very  high 
altitudes  and  flow  over  granite,  gneiss,  etc.,  with  precipitous  falls 
in  successions  of  shoals  and  eddies,  between  high  hills,  affording 
excellent  sites  for  dams  and  canals,  and  are  peculiarly  adapted  to 
the  development  of  high-head  water  powers,  with  a  good  and  con- 
stant water  supply.  The  following  table  shows  the  fall  on  the  main 
rivers  that  cross  the  fall  lines  in  the  State : 

Fall  on  Georgia  rivers. 


River. 


Sarannah,  above  Augusta 

Oconee,  above  Milledgeville 

Ocmulgee,  above  Macon 

Flint,  above  fall  line 

Chattahoochee,  above  Columbus. 

Etowah,  above  Cartersvllle 

Coosa wattee,  above  Carters 


Distance. 

Fall. 

Afilra. 

Feel. 

64 

2.17 

64 

211 

50 

219 

45 

.•W4 

35 

.T<i8 

17 

118 

24 

as;? 

The  above  table  gives  an  idea  of  the  fall  to  the  mile  on  the  main 
rivers  of  the  lower  part  of  the  Piedmont  Plateau.  The  upper  sec- 
tions of  these  streams  and  of  their  tributaries  are  even  more  precipi- 
tous.    Some  shoals  on  tributaries  are  as  follows: 

Broad  River,  63  feet  in  2  miles. 

Tallulah  River,  525  feet  in  2§  miles. 

Towaliga  River,  96  feet  in  1 ,200  feet. 
Neither  the  rivers  nor  their  tributaries  have  any  regularity  in  fall; 
it  is  concentrated  in  shoals  over  hard  ledges  of  granite  or  gneiss,  with 
long  stretches  of  gentle  flow  between.  These  streams  will  be  consid- 
ered in  detail  in  the  body  of  this  report,  ami  each  shoal  of  importance 
will  be  mentioned. 
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THE   PALEOZOIC   ABE  A. 

The  Paleozoic  area  lies  from  400  to  1,000  feet  above  sea  level.  The 
only  river  in  it  with  much  fall  is  the  Etowah,  which  at  Cartersville 
crosses  the  fall  line  from  crystalline  bed  rock  to  limestone.  Between 
this  point  and  Rome  the  shoals  are  caused  l)y  harder  limestone  ledges, 
the  total  fall  being  109  feet  in  46  miles.  The  tributaries  of  this  river, 
together  with  those  of  the  Conasauga,  Oostanaula,  Coosa,  and  Ten- 
nessee, furnish  a  large  number  of  small  water  powers  that  are  valuable 
for  local  enterprises,  as  they  are  mainly  in  rich  agricultural  districts. 
The  entire  area  abounds  also  in  large  springs  that  can  be  relied  on  to 
furnish  a  pure  and  unfailing  water  supply  for  municipal  and  industrial 
purposes. 

THE    COASTAL   PLAIN. 

The  elevation  of  the  Coastal  Plain  varies  from  tide  water  up  to  500 
feet  above  sea  level.  The  large  rivers  from  the  crystalline  belt  cross 
the  southern  fall  line  into  this  area  at  the  following  elevations  above 
sea  level : 

Elevation  of  rivers  at  southern  fall  line. 

Feet. 

Savannah,  at  Augusta 98 

Oconee,  at  Milledgeville 215 

Ocmulgee,  at  Macon 280 

Flint,  at  fall  line 327 

Chattahoochee,  at  Colurabus 190 

Four  of  these  rivers  are  rated  as  navigable  streams  below  the  points 
mentioned.  The  Savannah  and  Chattahoochee  have  regular  steam- 
boat lines  to  these  points,  but  the  Oconee  and  Ocmulgee  \\all  require 
considerable  Government  work  before  they  can  be  navigated  to  Mil- 
ledgeville and  Macon,  respectively.  Flint  River  is  shoaly  all  the  way 
to  Albany.  It  is  the  only  one  of  these  rivers  that  can  be  counted  on 
for  any  water  j)ower  in  this  area,  but  on  smaller  streams  there  are 
hundreds  of  good  powers  well  distributed,  many  of  which  are  already 
developed  for  local  uses. 

This  part  of  Georgia  is  developing  more  rapidly  as  an  agricultural 
and  fruit-raising  region  than  is  any  other  part  of  the  State.  Its  pine 
forests  are  still  a  jn^eat  source  of  wealth,  but  land  that  has  yielded  its 
full  crop  of  turpentine  and  timber  is  proving  more  valuable  for  cotton, 
corn,  watermelons,  cantalouj)es.  pecans,  j)ears,  peaches,  garden  vege- 
tables, and  Georgia  cane  sirup.  The  climate  is  mild  and  healthful, 
the  streams  are  hold  and  constant,  and  the  supply  of  artesian  water 
is  abundant  and  of  the  best  qiuiUty. 
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USES  OP  WATER. 
IRRIGATIOy. 

In  the  arid  region  of  the  Western  States,  where  the  rainfall  is  not 
sufficient  or  is  not  properly  distributed  through  the  year  for  making 
crops,  the  most  important  use  of  water  is  for  irrigation.  In  Georgia 
and  other  Southern  and  Eastern  States  the  rainfall  is  much  greater 
v.ud  more  evenly  distributed  through  the  year,  but,  nevertlieless,  the 
lack  of  rain  at  the  proper  time  often  cuts  a  crop  to  one-half  or  one- 
third  what  it  would  have  been  w^ith  one  additional  wetting  at  the 
time  most  needed.  Thus  a  small  amount  of  water  in  storage  and 
rea<ly  for  use  will  do  more  good  in  the  East,  where  it  has  the  helj)  of 
frequent  rains  through  a  large  part  of  the  crop  season,  than  will  a 
much  CTeater  amount  of  water  in  the  arid  West,  where  artificial  irri- 
gation  must  be  dei)ended  on  exclusively. 

Market  gardening  is  one  of  the  most  attractive  and  most  profitable 
agricultural  pursuits  in  the  South,  but  irrigaticm  is  almost  a  necessity 
for  making  the  business  a  safe  (me.  In  any  event,  it  can  be  relied  on 
to  double  the  yield  of  (me  crop  and  to  enable  the  gardener  to  make 
from  two  to  three  crops  on  the  same  land  in  the  same  year.  In  (leor- 
gia  the  gardening  season  is  ordinarily  from  Febniary  to  July,  but 
with  irrigation  it  can  be  extended  to  November  and  even  later.  In 
Florida  the  gardening  seas(m  is  in  winter,  from  November  to  April. 
This  is  the  dry  season,  but  the  planters  irrigate  from  flowing  artesian 
wells  and  ship  celery,  lettuce,  and  other  vegetables  all  winter.  This 
system  is  being  rapidly  introduced  in  southern  Georgia. 

Artesian  wells  are  the  ideal  source  of  water  for  individual  irrigation 
plants  where  they  can  be  had  at  small  expense  and  where  the  supply 
is  sufficient. 

Gravity  systems  by  means  of  storage  dams  and  canals  are  more 
extensive  in  their  applicati(m  and  are  practicable  (m  the  lowlands  of 
river  and  creek  valleys  having  adjacent  hill  country  from  which  tribu- 
taries fl(3W  at  a  higher  elevati(m.  These  tributaries  can  be  impounded 
by  large  storage  dams,  and  small  canals  can  be  cut  along  the  hillsides 
near  the  foot  of  the  hills  to  furnish  water  for  irrigating  the  lowlands. 
A  small  stream,  properly  stored,  can  be  made  to  irrigate  a  large  area 
in  this  way,  as  one  good  wetting  at  the  proper  time  is  all  that  a  crop  is 
likelv  to  need. 

Hydraulic  rams,  which  are  now  manufactured  of  large  capacity, 
can  be  relied  on  for  pumping  water  to  any  desired  elevation  for  irri- 
gating high  lands.  Some  plants  of  this  kind  are  now  in  use  in  Geor- 
gia and  are  giving  good  results.  The  water  is  pump(»d  up  by  the  ram 
into  a  large  reservoir  excavated  on  a  clay  hill  or  made  by  a  dam  in  a 
high  ravine.  The  water  thus  accumulated  for  months  is  held  until 
needed  and  is  run  through  open  ditches  onto  the  fields  below  the 
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reservoir  level.  A  small  stream  having  a  flow  of  80  gallons  a  minute 
and  a  fall  of  20  feet  will  operate  a  ram  that  will  pump  15,000  gallons  a 
day  to  a  height  of  100  feet  above  the  ram.  This  amount  of  water, 
stored  as  suggested,  will  furnish  all  necessary  irrigation  to  10  or  12 
acres  in  this  State. 

A  ram  of  this  size  takes  its  water  through  a  4-inch  drive  pipe. 
Rams  are  made  in  all  sizes,  from  a  1-inch  ram  using  3  gallons  a 
minute  to  a  duplex  12-inch  ram  using  two  12-inch  drive  pipes  and  a 
water  supply  of  1,500  gallons  a  minute.  One  of  the  latter  placed  on 
a  stream  ha\dng  a  flow  of  1,500  gallons  a  minute,  which  is  a  very 
small  creek,  will  utilize  a  shoal  of  20  feet  and  pump  288,000  gallons  a 
day  to  a  height  of  100  feet  above  the  ram.  Such  creeks  are  found  in 
all  parts  of  the  crystalline  region  and  are  plentiful  in  the  hilly  parts 
of  the  Paleozoic  area  and  of  the  Coastal  Plain.  Anv  amount  of  fall 
from  4  feet  up  to  40  feet  can  be  utilized,  the  amount  of  water  pumped 
being  directly  as  the  drive  head  and  inversely  as  the  lift.  Tliese 
improved  rams  open  up  great  possibilities  for  cheap  water  suppl3'. 
Their  first  cost  is  very  moderate,  and  they  pump  by  water  power, 
requiring  no  attendant. 

Near  the  coast,  where  the  streams  have  very  little  fall,  the  agri- 
cultural lands  are  on  a  low  level,  from  5  to  15  feet  above  the  streams, 
and  the  supply  of  pine  wood  for  fuel  is  abundant.  Under  these  con- 
ditions centrifugal  steam  pumps  can  be  run  very  economically  to 
give  abundant  water  for  irrigation. 

USE    OF    WATER    FOR    DOMESTIC    PURPOSES    AND    MUNICIPAL    SI'PPLY. 

Pure  drinking  water  is  abundant  in  all  parts  of  the  State.  In 
north  and  middle  Georgia  it  is  obtained  from  wells,  springs,  and  pure 
streams.  Farther  south  the  best  supj)ly  is  from  artesian  wells. 
Most  of  the  large  cities  of  north  and  middle  Georgia  get  their  supply 
from  rivers.  Atlanta  uses  filtered  water  from  the  Chattahoochee; 
Augusta  from  the  Savannah;  Macon  from  the  Ocmulgee,  and  other 
cities  of  the  region  from  rivers  or  local  creeks.  Savannah,  Albany^ 
Americus,  Thomasville,  Dublin,  and  other  south  Georgia  munic- 
ipalities get  their  supply  from  artesian  wells.  In  country  and 
suburban  communities  hydraulic  rams  are  largely  used  for  dairy 
farms  and  other  domestic  supplies.  There  are  also  manj-  gravity 
systems  in  the  mountains  and  artesian  wells  in  the  coastal  plain. 

USE    OF   WATER    I'T)R    INDUSTRIAL    PURPOSES. 

The  supply  of  water  for  mining,  quarrying,  manufacturing,  steam 
making,  etc.,  is  very  important. 

Gold  mining  is  a  great  industry  in  the  State,  and  water  Ls  largely 
used  for  hydraulic  work  in  placers  and  also  in  saprolite  belts.     In 
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the  latter  class  of  niiuing,  the  water  excavates  and  transports  the 
material  in  long  flumes,  automatically  depositing  the  loose  gold  m 
the  sluice  riffles,  separating  the  slate,  clay,  and  slimes  from  the  quartz, 
and  landing  the  concentrated  ore  in  the  mill,  where  it  is  crushes!  hy 
stamps.  The  free  gold  is  amalgamated  on  copper  plates,  and  the 
auriferous  iron  sulphides  are  saved  on  a  concentrator  and  reduced 
by  chlorination  and  precipitation  of  the  gold.  All  of  these  processes 
require  large  quantities  of  water.  In  the  Dahlonega  region  water  for 
hydraulic  mining  is  brought  long  distances  m  open  canals  along  the 
hillsides  and  hilltops.  Some  of  these  canals  are  40  miles  and  more 
in  length  and  have  cost  many  thousands  of  dollars.  One  of  the 
most  famous  is  the  Yahoola  ditch  from  the  upper  waters  of  Yahoola 
Creek.  It  is  20  miles  long  from  its  head  to  the  town  of  Dahlonega 
and  has  supplied  mines  through  branch  ditches  10  and  15  miles  in 
length.  It  carries  from  500  to  1,000  miner's  inches  of  water,  and 
water  has  been  sold  from  it  for  many  years  at  12  cents  per  miner's 
inch  per  day.  A  miner's  inch,  Colorado  standard,  is  11 J  gallons,  or 
H  cubic  feet  per  minute,  or  one-fortieth  of  a  cubic  foot  per  second. 

In  a  large  part  of  the  extensive  gold  regions  of  the  State  the  mining 
is  underground  work  in  which  water  is  not  used  for  excavation,  but 
a  large  amount  of  battery  water  is  used  in  the  mills,  and  an  additional 
supply  i§  needed  for  the  concentrators. 

Water  is  also  used  extensively  in  the  waslung  and  concentrating 
processes  of  iron,  manganase,  ocher,  bar}4es,  pyrites,  conuidum, 
asbestos,  bauxite,  and  other  minerals. 

Quarrj'ing  industries  require  a  good  water  supply,  both  for  making 
steam  and  for  operating  rock  drills.  The  marble  quarries  near  Tate, 
Marble  Hill,  and  Ball  Ground,  in  Pickens  County;  the  granite  quarries 
at  Stone  Mountain,  Lithonia,  Conyers,  Lexington,  Elberton,  and 
other  points;  the  National  Cement  Quarries  at  Cement,  Ga.,  near 
Kingston;  the  slate  and  limestone  quarries  of  the  Southern  States 
Portland  Cement  Company  at  Rockmart;  and  other  quarries  through- 
out the  State  are  operated  on  a  large  scale. 

Immediately  allied  with  the  quarrying  industry  are  the  great  mar- 
ble manufacturing  mills  at  Tate,  Marble  Hill,  Nelson,  Ball  Ground, 
Canton,  and  Marietta  for  sawing  and  finishing  marble.  The  sawing 
and  rubbing  is  done  with  sand  and  water,  requiring  a  good  water 
supply.  Aside  from  the  water  required  for  power,  there  are  many 
manufacturing  industries,  such  as  paper  making  and  bleacheries, 
that  can  not  be  operated  without  pure  water  and  a  great  deal  of  it. 

There  are  many  large  springs  in  the  Paleozoic  region  of  northwest 
Georgia  and  also  in  the  Coastal  Plain  of  south  Georgia  that  are  clear 
and  sparkling  and  excellent  for  drinking  purposes,  but  that  contain 
carbonates  of  lime  and  magnesia  in  solution,  either  of  which  is 
objectionable  in  a  water  to  be  used  in  chemical  processes  such  as 
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bleacliin^;  if  present  in  large  quantities  they  even  render  the  water 
unfit  for  steam  boilers,  as  they  deposit  incrustations  of  lime  and 
magnesia  on  the  inside  of  the  boiler.  The  springs  of  the  crystalline 
region  of  middle  and  northeast  Georgia  are  generally  pure,  contain- 
ing no  carbonates  and  a  very  insignificant  amount  of  the  other  min- 
eral ingredients,  but  in  the  greater  part  of  this  area  the  springs  are 
small,  rarely  having  a  flow  of  more  than  10  or  15  gallons  a  muiutc. 
The  exception  to  tliis  rule  is  a  belt  of  country  within  the  crystalline 
region,  running  nearly  east  and  west  along  the  pine  mountain  range 
in  Pike,  Upson,  Meriwether,  Talbot,  and  Harris  Counties,  in  which 
there  are  large  springs  of  pure  freestone  water,  suitable  both  in 
quantity  and  quality  for  bleacheries,  fish  hatcheries,  etc.  One  of 
the  largest  of  these  is  the  Cold  Spring,  in  Meriwether  County,  at 
Bulloch ville,  about  1  mile  below  Warm  Springs,  Ga.,  on  the  Georgia 
Midland  division  of  the  Southern  Railway.  It  has  a  flow  of  2,025 
gallons  per  minute,  and  is  utilized  as  a  fish  hatchery  by  the  United 
States  Fish  (Commission.  It  issues  from  a  ledge  of  vitrified  sand- 
stone, which  is  continuous  through  the  entire  region,  and  forms  the 
backbone  of  the  pine  mountain  range,  which  is  geologically  the 
coast  range  of  Georgia.  Warm  Spring,  about  1  mile  distant,  has  a 
flow  of  1,890  gallons  a  minute,  but  is  evidently  of  a  much  deeper 
o-i;i:in,  as  its  temperature  is  87°  Fahrenheit.  There  are  many  other 
springs  of  the  same  character  as  Cold  Spring  along  the  pine  moun- 
tain belt,  one  of  the  most  prominent  of  which  is  Big  Blue  Spring,  in 
Harris  County,  which  has  been  proposed  as  a  water  supply  for  the 
citv  of  Columbus. 

In  other  parts  of  the  State  probably  one  of  the  best  sources  of 
pure,  clear  water  for  chemical  use  is  found  in  the  gravel  beds  under- 
lying the  river  bottom  land.  These  gravel  beds  lie  immediately  on 
tho  bed  rock  and  can  generally  be  relied  on  to  furnish  a  good  supply 
of  water  that  has  bee!i  clarified  bv  a  natiu*al  filter. 

WATER    SUPPLY  OF  STREAMS.^ 
MEASUREMENT    OF    FLOW. 

In  order  to  obtain  a  knowledge  of  the  water  supply,  or  amount 
of  water  flowing  in  the  streams  at  all  seasons,  certain  convenient  sta- 
ticms  have  been  established  on  important  rivers  and  tributaries. 

A  gag(^  for  obser\'ing  the  stage  of  the  river  is  established  at  a  bridge 
or  other  place  where  the  record  of  flow  is  to  be  made.  Tliis  gage  is  a 
vertical  staff,  or  some  other  device  by  which  the  height  of  water  may 
])e  observed,  and  is  read  ouch  day  by  a  person  living  near  by.     The 

a  The  methods  by  which  the  nrords  of  stream  difwhargo  have  hcon  mado  by  the  United  States 
Geological  Survey  are  descrilx»d  in  detail  in  Watcr-Snp.  and  Irr.  I*apers  Nos.  94  and  95. 
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average  of  the  gage  readings,  if  more  than  one,  in  any  day  is  used  as 
the  mean  gage  height  for  that  day. 

At  various  stages  of  the  river  one  of  the  hydrographers  of  the 
Survev  visits  the  station  and  measures  with  a  current  meter  the 
amount  of  water  flowing.  This  meter  is  primarily  an  instrument  for 
measiuing  the  velocity  of  moving  water,  and  consists  essentially  of 
a  wheel  with  vanes,  which  may  be  shaped  like  those  of  a  windmill 
or  of  a  screw,  or  with  cups  like  those  of  an  anemometer,  the  neces- 
sary qualification  being  that  moving  water  shall  readily  cause  the 
wheel  of  the  meter  to  turn.  Each  meter  is  rated  before  use.  The 
rating  is  done  by  moving  the  meter  through  still  water  at  various 
observed  speeds  to  determine  the  relation  between  the  velocit\^  with 
which  the  meter  moves  through  the  water  and  the  revolutions  of  the 
wheel.  This  relation  having  been  determined,  the  meter  is  used  in 
running  water,  the  revolutions  per  unit  of  time  not^nl,  and  the  velocity 
of  the  water  computed. 

Observations  of  depth  of  water  are  also  made,  and  from  them  the 
area  in  cross  section  of  each  portion  of  the  stream  is  computed ;  each 
partial  area  multiplied  by  the  mean  velocity  of  that  area  gives  a 
partial  discharge;  the  sum  of  the  partial  discharges  is  the  total  dis- 
charge  of  the  stream. 

Measurements  of  flow  as  outlined  above  are  made  covering  a  con- 
siderable range  of  gage  height.  They  are  then  plotted  on  coordinate 
paper,  with  gage  heights  for  ordinates  and  discharges  for  abscissas, 
and  a  smooth  curve,  called  the  rating  curve,  is  drawn  through  the 
points.  From  this  curve  a  rating  table  is  made  which  shows  the  dis- 
charge of  the  stream  for  any  gage  heiglit. 

The  data  necessarj'  for  the  construction  of  a  rating  table  for  a 
gaging  station  as  just  stated  are  (1)  the  results  of  the  discharge  meas- 
urements, which  include  the  record  of  stage  of  the  river  at  tlie  time 
of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of 
the  current  and  the  quantity  of  water  flowing,  and  (2)  a  thorough 
knowledge  of  the  conditions  at  and  in  the  vicinity  of  the  station. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  the  conditions  at  and  near  the  gaging  statiou 
remain  constant;  (2)  neglecting  the  change  of  slope  due  to  the  rise 
and  fall  of  the  stream,  the  discharge  will  be  tlie  same  whenever  the 
stream  is  at  a  given  stage;  (3)  the  discharge  is  a  function  of,  and 
increases  gradually  with,  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  abscissas,  will  define  curves  which  show  the  disciiarge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  curves  there  should  be,  therefore,  a  sufficient  number 
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of  discharge  measurements  to  cover  the  range  of  the  stage  of  the 
stream.** 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  alone  will  produce  a  cor- 
responding change  in  the  discharge.  Their  curves  are  therefore  con- 
structed in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitelv  determined  from  accurate  sound- 
ings  extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  on  the  surface  slope, 
the  roughness  of  the  bed,  and  the  cross  section  of  the  stream.  Of 
tliese  the  sloj)e  is  the  principal  factor. 

This  curve  may  be  a  straight  line,  or  a  curve  either  convex  or  con- 
cave, or  may  be  a  combination  of  these  three  forms,  owing  to  the  rela- 
tive degree  to  which  any  of  the  factors  are  present  or  to  the  change 
which  they  undergo  during  the  change  of  gage  height.  A  careful 
study  of  the  conditions  at  a  gaging  station  makes  it  possible  to  pre- 
dict the  form  of  this  curve  and  to  extend  it  beyond  the  limits  of  the 
actual  measurements. 

The  discharge  curve  is  defined  primarily  by  the  measured  dis- 
charges, and  when  these  do  not  cover  the  entire  range  of  gage  height 
for  which  it  is  desired  to  make  a  rating  table,  the  curve  is  sometimes 
extended  by  the  use  of  the  area  and  mean-velocity  curves,  which 
have  themselves  been  extended,  as  above  shown.  This  curve,  under 
normal  conditions,  is  concave  toward  the  horizontal  axis  and  is  gen- 
erally parabolic  in  form. 

In  preparing  the  rating  table  the  discharge  for  each  tenth  on  the 
gage  is  taken  from  the  curve,  and  the  differences  between  successive 
discharges  are  then  adjusted  according  to  the  law  that  they  shall  be 
either  increasing  or  constant.  The  finished  rating  table  shows  the 
discharge  in  cubic  feet  per  second,  corresponding  to  each  tenth  of  a 
foot  on  the  gage,  and  is  used  to  supply  the  discharge  values  to  the 
daily  gage  heights  furnished  by  the  observer  in  making  up  the  daily 
or  monthly  estimate  of  flow. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream,  the  '*  run-ofl","  is  expressed 
in  various  terms,  each  of  which  is  associated  with  a  certain  class  of 
work.  Tliese  terms  may  be  divided  into  two  classes:  Those  which 
represent  a  rate  of  flow,  as  second-foot,  gallons  per  minute,  and  run- 
ofl"  ill  socond-feet  per  square  mile,  and  those  which  represent  actual 
([uaiitit  ios  of  water,  as  run-off  in  depth  in  inches.  They  may  be  defined 
a.s  follows: 


o  A  typical  rating  cMirv  .  wi  h  comspondiiig  uroa  and  nH»aii-vt'Iocity  curvrs,  is  given  in  Wator-Sup. 
and  Irr.  Vnpt^r  No.  1»«,  IWKi,  p.  17. 
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''Second-fcH)t  ■'  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep, 
at  the  rate  of  1  foot  per  second.  It  is  generally  used  as  a  funda- 
mental unit  from  which  the  others  are  computed. 

*' Gallons  per  minute''  is  generally  used  in  connection  with  pump- 
ing and  city  water  supply. 

** Second-feet  per  square  mile'*  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  scjuare  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

** Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  woukl 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformlv  distributed  over  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

EXPLANATION    OF   TABLES. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  tables. 

4.  Rating  tables. 

5.  Tables  of  estimated  monthly  and  yearly  discharges  and  run-off, 
based  upon  alHhe  facts  available  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  ecjuipment  as  would  enable  the  reader  to  find  and  use 
the  station.  They  also  give,  as  far  as  possible,  a  complete  history  of 
all  the  changes  that  have  occurred  since  the  establishment  of  the  sta- 
tion that  would  affect  the  use  of  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  each  year,  and  includes  the  date,  the 
gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  for  each  ilay  the  mean  height 
of  the  surface  of  the  river,  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river,  as  given  by  the  gage  heights. 

In  the  table  of  estimated  nm-ofT  the  column  headed  ^^ Maximum'' 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  the 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
g«^  height.  As  the  gage  height  is  the  mean  for  the  day,  there 
might  have  been  short  periods  when  the  water  was  higlier  and  tho 
corresponding  discharge  larger  than  given  in  this  column.     Likewis(\ 

3696— IRB  197—07 2 


18 


WATER   RESOURCES   OF    GEORGIA. 


in  the  column  of  "Minimum,"  the  quantity  given  is  the  mean  flow 
for  the  day  when  the  mean  gage  height  was  lowest.     The  column 
headed  ''Mean"  gives  the  average  flow  for  each  second  during  the* 
month.     Upon  this  mean  the  computations  for  the  remaining  col- 
umns are  based. 


GAGING    STATIONS    IN    GEORGIA. 


The  gaging  stations  maintained 

Tallulah  River  at  Tallulah  Falls. 
Tugaloo  River  near  Madison,  S.  (\ 
Savannah  River  near  Calhoun  Falls,  S.  (\ 
Savannah  River  at  Woodlawn,  S.  C 
Savannah  River  at  Augusta. 
Chauga  River  near  Madison,  S.  C. 
Seneca  River  near  Clemson  College,  S.  C. 
Rocky  River  near  Calhoun  Falls,  S.  C. 
Broad  River  (of  Georgia)  m»ar  Carlton. 
Broad  River  (South  Fork)  near  Carlton. 
Ogew'hee  River  near  Millen. 
Williamsons  Swamp  Creek  at  Davisboro. 
Cannoochee  River  near  Grov eland. 
South  River  near  Lithonia. 
South  River  near  Snapping  Shoals. 
Ocmulgee  River  near  Flovilla. 
Ocniulgee  River  at  Macon. 
Yellow  River  near  Stone  Mountain. 
Yellow  River  at  Almon. 
Alco\'y  River  near  Covington. 
Alcovy  River  near  Stewart. 
Towaliga  River  near  Juliette. 
Middle  Oconee  River  near  Athens. 
Oconee  River  at  Barnett  Shoals. 
Oconee  River  near  Greensboro. 
Oconee  River  at  Carey. 
Oconee  River  at  Fraleys  Ferry,  near  Mil- 

ledgeville. 
Oconee  River  at  MilledgevilU*. 
Oconee  River  at  Dublin. 
Apalachee  River  near  Buckhead. 
Oh(x)pee  River  near  Reidsville. 
Chattahoochee  River  near  Cornelia. 
Chattahoochee  River  near  Gainesville. 
Chattah(X)chee  River  near  Buford. 


in  (Jeorgia  are  listed  below : 

<'hattahoochee  River  near  Norcroes. 
Chattahoochee  River  near  Vinings. 
Chattahoochee  River  at  Oakdale. 
Chattahoochee  River  at  West  Point. 
Soque  River  near  Demorest. 
Sweetwater  Creek  near  Austell. 
Mulberry  Creek  near  Columbus. 
Flint  River  at  Molina. 
Flint  River  near  Woodbury. 
Flint  River  near  Montezuma. 
Flint  River  at  Albany. 
Big  Potato  Creek  near  Thomaston. 
Mu(^kalee  Creek  near  Leesburg. 
Muckalce  Creek  near  Albany. 
Kinchafoonee  Creek  near  Le<»8bui^. 
Kinchaf(x>nee  Creek  near  Albany. 
Ichawaynochaway  Creek  at  Milford. 
ICtowah  River  near  Ballground. 
Etowah  River  at  Canton. 
Etowah  River  at  Rome. 
Etowah  River  near  Rome. 
Amicalola  River  near  Ballground. 
Long  Swamp  Creek  near  Ballground. 
CcKisa  River  at  Rome. 
Oostanaula  River  at  Resaca. 
C(X)sawattee  River  at  Carters. 
Cartecay  River  near  Cartecay. 
EUijay  River  near  Ellijay. 
Mountaintown  Creek  near  Ellijay. 
Talking  Rock  Creek  near  Carters. 
Big  Cedar  Creek  near  ('avespring. 
Tallapoosa  River  at  Buchanan  Bridge, 

n(»ar  Tallapoosa. 
Tallai)(K)sa  River  at  Adderhold  Bridge, 

n(»ar  Tallapoosa. 


Data  for  the  calendar  year  1906  are  published  in  Water-Supply  and 
Irrigation  Paper  No.  204. 
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8AVAXNAH  RIVKR  J>RAINAGE  BA81K. 

DESCRIPTION  OF  BASIN. 

Savannah  River  is  formed  by  the  junction  of  Tugaloo  ami  iStuioca 
rivers,  which  unite  about  KK)  miles  above  Augusta,  Ga.  It  flows  in  a 
southeasterly  direction,  forming  the  boundary  between  Georgia  and 
South  Carolina,  and  empties,  into  the  Atlantic  Ocean  near  Savannah, 
Ga.     It  is  navigable  up  to  Augusta,  which  is  at  the  fall  line. 

Seneca  River  is  formed  by  the  junction  of  Little  and  Keowee  rivers, 
about  5  miles  northeast  of  Seneca,  S.  C.  Both  of  these  tributaries 
rise  in  the  Blue  Ridge  in  North  Carolina  and  the  northwestern  part 
of  South  Carolina. 

Tugaloo  River  is  formed  by  the  junction  of  Chattooga  and  Tallulah 
rivers,  which  join  at  the  western  corner  of  Oconee  County,  S.  C.  It 
flows  in  a  southeasterly  direction  and  is  a  part  of  the  boundary- 
between  Georgia  and  South  Carolina.  Chattooga  River  rises  in  Jack- 
son County,  N.  C,  and  flows  in  a  southwesterly  direction  along  the 
boundary  between  Georgia  and  South  Carolina.  Tallulah  River  rises 
in  Macon  County,  X.  C,  and  in  the  northwestern  part  of  Rabun 
County,  Ga.,  and  flows  in  a  southeasterly  direction.  Parts  of  its 
course  are  cut  through  the  solid  rock  for  hundreds  of  feet,  forming 
canyons  and  steep  bluffs.  Throughout  its  entire  length  the  fall  is 
very  great,  and  at  Tallulah  Falls  the  stream  drops  more  than  500  feet 
in  a  short  distance. 

Broad  River  joins  the  Savannah  at  the  southeast  comer  of  Elbert 
County,  Ga.  It  rises  in  Habersham  and  Banks  counties  and  flows  in 
a  southeasterlv  direction  to  the  southeast  corner  of  Madison  County, 
Ga.,  where  the  South  Fork  joins  it.  From  there  it  flows  east  to  Savan- 
nah River.  Its  drainage  is  from  a  rolling  country,  and  there  is  a  con- 
siderable amount  of  fall  at  various  points.  At  Anthony  Shoals  the 
fall  is  more  than  50  feet  in  a  short  distance.  Above  Augusta,  Ga., 
there  is  much  fall,  which  can  be  developed  for  •water  power.  Except 
at  the  large  plant  at  Augusta,  ver>^  little  of  tliis  is  being  used. 

STREAM  FLOW. 
TALLULAH    RIVER   AT   TALLULAH    FALLS. 

This  station  was  originally  established  August  29,  1900,  by  M.  R. 
Hall,  and  records  of  gage  heights  were  obtained  until  October  19, 
1900.  The  record  was  resumed  January  18,  1901,  and  maintained 
until  December  31,  1901.  The  station  was  reestablished  July  10, 
1904,  when  bench  marks  were  determined  and  regular  gage  readings 
begun.  The  station  is  located  at  the  wagon  bridge  about  one-fourth 
mile  above  the  falls  and  about  the  same  distance  from  the  village  of 
Tallulah  Falls,  Ga. 
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The  channel  is  nearly  straight  for  300  feet  above  and  200  feet  below 
the  station.  The  current  is  swift.  Both  banks  are  high,  wooded, 
rocky  bluffs  and  are  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  rock  and  is  rough  and  permanent.  There  is  but  one 
channel  at  all  stages. 

Discharge  measurements  are  made  from  the  iron  wagon  bridge, 
which  has  a  single  span  of  100  feet  and  rests  on  timber  piers.  The 
initial  point  for  soundings  is  tne  end  of  the  bridge  on  the  upstream 
side  at  the  left  bank. 

The  original  gage  is  a  vertical  rod  spiked  to  a  small  maple  tree  on 
the  left  bank  of  the  river  about  50  feet  above  the  bridge.  June  21, 
1905,  a  5-foot  rod  gage  w^as  fastened  vertically  to  the  solid  rock  on 
the  right  bank  25  feet  above  the  bridge.  The  datum  is  the  same  as 
that  of  the  original  gage.  The  gage  is  read  once  each  day  by  J.  T.  Mc- 
Kay. The  bench  mark  consists  of  a  copper  plug  set  in  the  solid  rock 
on  the  right  bank,  27  feet  upstream  from  the  upper  edge  of  the 
bridge;  elevation,  7.05  feet  above  gage  datum. 

Discharge  vnastirenjtnts  of  Tallidah  River  at  Tallulah  Falls. 


Date. 


j    (lage   i    Dis-    | 
I  hclpht.   charge. 


Date. 


ISW). 


Octobers 

November  25. 


Frrt.    !  Scc.-ft. 
0.  oT)  l.W 

18H 


^i} 


1900. 


August  29. 


1.00 


1901. 


January  18 

February  15 

March  41 

May  22 3 

May  23 3 

May  23 3 

July  15 1 

August  27 3.  45 

September  1*< 2.  X) 

Octol)er  19 1. 5.') 


1.95 
1.S5 
2.)-« 

24 

15 


June  23. 


March  U». 
May  12... 


1903. 
1904. 


1.91i 


l.«i5 
1.  SC) 


252 


081 
617 
,227 
,161 
,56() 
,479 
48S 
.TiOl 

,:»9 

506 


i)98 


490 
516  ! 


June  11... 

June  13 

July  15 

August  22 

August  23 

Septeml>er29. 
October  28... 
October  28... 
November  23. 
Noveml)er  23. 


1904. 


March  3... 

May  11 

May  27 

May  28 

June  21 

June  22 

Julv  18 

July  18 

September  6. 
Octot)er24... 
November  15. 


1905. 


Gage 
height. 

Dis- 
charj^'. 

Feet. 

Scc.-/t. 

1.20 

3or. 

1.05 

295 

.70 

ISl 

.92 

2X3 

.80 

218 

.30 

145 

.40 

125 

.41 

127 

•    .77 

171 

.75 

160 

1.70 

471 

1.83 

«"05 

2.10 

673 

2.10 

C»Rl 

1.34 

.Tr5 

1.77 

621 

2.08 

705 

2.08 

liS3 

1.15 

317 

.89 

228 

.82 

198 

Dailj  (jatjc  luujht,  in  fat,  of  Tallulah  River  at  Tallulah  Falls. 


Day. 


1900. 


I. 

0 

3. 
4. 
5. 

6. 

7. 

8. 

9. 
10. 
11. 


.Vug.    Sept.   Oct, 


1.5 
1.4 
i.l 
1.0 


I.O 

1.0 

1.0 

.9 

.9 

.9 


1.0.'i 
l.Oo 
1.02 

I  .  I 


1.0      l.OI 


01 

i.o;{ 
i.o:? 

1.02 
1.02 
1.01 
1.01 


12. 
13. 
14. 

1.'). 

Hi. 
17. 
IS. 
19. 
20. 
21. 


Dav 


1900. 


Aug.'  Sept.   Oct. 


O.HT) 

.8 
2 

^95 

.9 

.95 
1.7 
1.4 
1.35 
1.3 
5.4 


1.01 

1.01 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


Day. 


Aug.    Sept..  Oct. 


23. 

24. 
25. 

1900. 



26 

27 

28 

•29 

i.6 

:v). 

.95 

'  31. 

1.0 

1.25 

1.2 

1.2 

1.19 

1.17 

1.1 



1.09 

1.04 

SAVANNAH    DRAINAGE   BASIN,   STREAM    FLOW. 
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Daily  gage  height,  in  feet,  of  Tallulah  River  at  Tallulah  Falls  -(Nrntinucnl 


Day. 

Jan. 

1 
Feb. 

1901. 
1 

1.9 

1.9 

2.95 

2.4 

2.0 

2.0 

1.95 

2.2 

2.2 

2.1 

2.0 
1.95 

o 

3              .   ..  !  

4...::...:: 

,) . 

r, 

.s 

9 

10 

11 

12 

13 1 

1.95 

14 

1.95 
1.9 

1.85 

15 

16 

17 

1.85 

IS 

1.95 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.95 

1.85  1 

1.85  ' 

•20 

21 

•22 

•23 

24 

•2.5 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 



2r, 

27 

2a 

29 

30 

.31 

1.8 

1.8 

1.75 

1.7 

1.65 

1.6 
1.6 
1.6 
1.6 
1.95 

2.1 

1.95 

1.7 

1.65 

l.t»5 

1.6 

1.65 

1.55 

1.5 

1.5 

2.0 

1.95 

1.85 

1.85 

7.5 

6.5 

4.5 

3.9 

2.95 

2.9 

2.75 


.4pr. 


2.7 

4.95 

4.9 

2.9 

2.85 

2.8 

2.75 

2.7 

2.6 

2.56 

2.45 

2.4 

2.6 

2.5 

2.4 

2.3 
2.2 
2.1 
5.5 
5.5 


May. 


2.4 

2.35 

2.3 

2.26 

2.25 

2.25 

2.2 

2.15 

2.1 

2.05 


I     2 


0 
2.0 

1.H5 
1.85 
1.8 


1.75 

1.75 

1.7 

1.9 

2.5 


3.8 

8.5 

3.6 

4.9 

3.3 

3.3 

2.9 

2.8 

2.8 

2.6 

2.76 

2.5 

2.7 

2.45 

2.6 

2.4 

2.5 

2.4 

2.45 

2.35 

2.3 

June.    July.  '  Aug.  .  S«»|)t.  l   Oct.      Nov.     I>«r 


2.5 
3.3 
2.2 
2.1 
2.05 

1.95 
1.9 


2.2 
2.4 
2.5 
2.6 

2.4 

2.3 

2.3 

2.25 

2.25 

2.35 

2.4 

2.4 

2.35 

2.3 


2.25 

2.2 

2.2 

2.15 

2.1 

2.a'>  I 
2.0 


1.8 

2.0 

1.8 

1.9.'i 

1.75 

1.9 

1.75 

1.9 

1.7 

1.85 

1.8 

1.8 

2.1 

1.7 

2.0 

1.6 

2.1 

1.6 

1.4 

1.35 

1.3 

1.3 

1.25 

6.3.") 
4.25 
3.15 
2.75 
2.05 

1.9 

1.8 

1.9 

6.8.') 

3.9 

4.3 


1.55 

5.4 

1.5.') 

3.4 

2.0 

3.15 

2.15 

2.75 

2.05 

2.4 

1.95 

4.55 

1.85 

4.25 

1.75 

3.S 

1.7 

3.5 

l.C»5 

3.2 

1.55 

3.3 

1.55 

5.8 

1.5 

4.1 

1.5 

3. 15 

1.4 

1 
1 

2.3 

3.2 

3.15 

3.1 

.3.0 

3.9 

3.8.5 

3.S5 

3.75 

3.7 

3.7 

3.6 
3.6 
3.5 
3.5 
3.4 

3.3.5 

3.25 

3.1 

2.9 

2.6 

2.3 
2.2 
2.1 
2.0 
1.95 

1.95 

1.9 

1.9 

1.9 

1.95 


,K.5 
,  W 
•  K 
M 
,H 

.75 
.75 

.7 

,1 

.7 
.(••5 

.(Kt 


,5.') 

,55 

5 

5 

5 

5 
5 

,45 

,45 

,45 

4 


1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 

i.;ri 

l..^'■. 

1.35 

1.35 
l.,35 
1..^5 
1..35 
1.3 


6 

1.3 

6 

1.3 

6 

1.3 

(i 

1..35 

55 

1.35 

1.3 
1.3 
1.3 
1.3 
1.3 


.3 
.3 
.3 


1 

1 
1 
1 

1.25 


25 


1.25 

1.3 

1.3 

1.35 

1.35 

1.3 
1.3 


.3 
.3 
.3 


1.4 
1.4 
1.35 

2.H 
2.8 

2.75 

2.75 

2.7 

2.7 

2.7 

2.65 

2.4 

2.15 

1.8 

1.6 

1.5 
1.46 
1.4 
10.5 
.5.8 
4.1 


Day 


July.   .\ug.   Sept.  Oct. 


19CM. 

1 0.9 

2 1.3 

3 1.0 

4 9 

5 .9 

6 1.0 

7 2.5 

8 2.5 

10 1.7 

11 '  2.6 

12 2.0 

13 2.9 

14.... 1.7 

15 0.7  I  1.5 

10 7  1.4 


I 


0 


9 

.8 

.8 

1.8 


1.5 
1.0 
.8 
.8 
.8 
.7 
.8 


0 


.5 
.5 
.5 
.5 
.5 
.5 

.0 

.5 
.5 
.5 
.5 


Nov.  I  Dw. 


0 


4 

.4 
.6 
1.0 
.9 
.6 
.6 
.5 
.5 
.5 


0.7 

.7 

.8 

.8 

1.9 

1.7 

1.1 

.9 

.8 

.8 

.  ( 


-,       I 


.7 

.5 

.6 

.8 

.4 

.8 

.8 

.4 

.7 

.7 

.4 

.6 

.7 

.4 

.5 

1 

Dav 


1904. 


17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2fi, 
27. 
28. 
29. 
.30. 
31. 


July. 'Aug.    Sept.   Oot.    .\ov.    Dec. 


.7 
.8 

.9 


0.7 

1.4 

0.7 

.7 

1.3 

.r» 

.7 

1.1 

.6 

.6 

1.5 

.7 

.6 

1.0 

.6 

.« 

.9 

.6 

.  7 

.8 

.(} 

l.O 

.6 

1.2 

1.4 

.6 

.8 

1.2 

.«; 

1.7 

.(i 

1.5 
1.1 


9 

8 


I 
5 


0.4 


0. 


5 
5 
5 
5 
5 
() 
() 
(i 

5 
5 
5 
5 
A\ 


O.H 

.8 

.  / 
.7 

.7 

.6 

1.0 

.9 

.9 

2.4 

1.5 

1.3 

1.1 
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Daily  gage  heightj  in/eety  of  Tallulah  River  at  Talhilah  Falh — Continued. 


Day. 


1905. 


1. 
2. 
3. 
4. 


0. 
< . 
8. 
0. 
10. 

11. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


JaD. 

Feb. 

USt. 

Apr. 

May 

1.1 

1.2 

1.8 

1.6 

1.7 

1.0 

1.1 

1.7 

il.6 

1.6 

1.0 

1.1 

1.7 

1.6 

1.8 

.9 

1.2 

1.7 

1.4 

2.1i 

1        .9 

1.2 

1.6 

1.8 

2.0 

1.0 

1.5 

1.7 

1.6 

2.9 

1.8 

1.8 

1.7 

1.7 

2.9 

1.3 

1.8 

1.8 

1.7 

2.2 

1      1-1 

2.7 

3.5 

1.5 

2.1 

'      1.0 

2.5 

2.8 

1.5 

1.8 

1.1 

2.3 

2.3 

1.5 

1.7 

6.5 

2.1 

2.0 

1.6 

1.6 

1      3.2 

3.2 

1.8 

1.6 

1.6 

2.3 

2.3 

2.8 

1.7 

1.6 

1.9 

2.1 

1.7 

1.7 

1.7 

1.6 

1.8 

1.7 

1.8 

3.1 

1.5 

1.7 

1.7 

1.7 

2.3 

1.4 

1.5 

1.6 

1.7 

2.0 

1.5 

1.4 

1.5 

1.5 

1.8 

1.4 

2.5 

1.7 

1.5 

1.6 

*      1.4 

3.3 

2.5 

1.5 

1.6 

1.4 

3.0 

2.0 

1.5 

1.8 

1.2 

?.7 

1.9 

1.5 

2.3 

1.3 

2.4 

1.7 

1.6 

2.5 

\      1.3 

2.2 

1.7 

1.6 

1.8 

1.1 

2.0 

1.8 

1.7 

1.9 

1.1 

2.0 

1.7 

1.8 

1.4 

1.0 

1.9 

1.7 

1.7 

1.3 

.9 

1.7 

1.6 

1.4 

1.1 

1.6 

1.9 

1.2 

1.0 

1 
1 

1.6 

1.1 

1.2 
1.2 
1.1 
1.1 
1.1 

1.2 
1.2 
1.4 
1.3 
1.3 

1.4 
1.3 
1.2 
1.2 
1.3 

1.4 
1.3 
1.4 
1.6 
1.7 

1.6 
1.8 
1.5 
1.3 
1.3 

1.2 
1.2 
1.2 
1.3 
1.4 


July. 


3.5 
1.9 
1.4 
1.8 
2.0 

4.2 
1.3 
1.7 
1.6 
1.7 

3.5 
4.6 
3.4 
4.4 
3.0 

2.4 
2.3 
2.1 
2.0 
2.1 

1.8 
1.7 
1.7 
1.6 
1.6 

1.7 
1.6 
1.6 
1.6 
1.4 
1.4 


Aug. 

Sept. 

Oct. 

Nov. 

Deio. 

1.4 

1.1 

as 

0.9 

0.9 

1.4 

1.1 

.9 

.9 

1.0 

1.3 

1.0 

.9 

.9 

4.5 

1.3 

.9 

1.1 

.9 

2.9 

1.4 

.9 

.9 

1.0 

2.5 

1.4 

1.1 

.9 

.9 

1.3 

1.3 

1.0 

.8 

.9 

1.2 

2.3 

1.1 

.8 

.9 

1.4 

2.1 

1.1 

1.1 

.9 

4.7 

2.2 

1.1 

1.2 

.8 

2.8 

2.5 

1.0 

3.1 

.8 

2.1 

2.6 

1.0 

1.5 

.8 

1.8 

2.5 

1.0 

1.3 

.8 

1.6 

2.6 

1.0 

1.1 

.8 

1.6 

2.0 

.9 

1.1 

.8 

1.7 

1.8 

1.0 

1.1 

.8 

1.6 

1.7 

1.1 

1.0 

.9 

1.7 

1.7 

1.0 

1.0 

.9 

1.5 

1.5 

1.0 

1.0 

.9 

1.5 

1.6 

.9 

1.0 

1.0 

2.3 

1.6 

.9 

1.0 

1.0 

2.1 

1.4 

1.0 

1.0 

.9 

2.0 

1.5 

1.0 

.9 

.8 

2.4 

1.4 

.9 

.9 

.9 

2.4 

1.5 

.9 

.9 

1.0 

2.5 

1.6 

.9 

1.4 

1.0 

2.4 

1.4 

.8 

1.3 

.8 

2.2 

1.4 

.8 

1.2 

.8 

2.1 

1.2 

.8 

1.0 

.8 

1.9 

1.2 

.9 

.9 

.9 

1.7 

1.1 

.9 

1.8 

Rating  table  for  Tallulah  River  at  Tallulah  Falls,  from  Avgvst  29,  1900,  to  December 

SI,  1905. fi 


(?aKi' 
height. 

Dis- 

Gagi^ 

Dis- 

Gage 
1,  height. 

II      Feet. 

Dis- 

Gace 
hei^t. 

Dis- 

charge. 
Sec.-ft. 

height. 
Feet. 

charge. 
Sec.-ft. 

charge. 
'   Sec.-ft. 

charge. 

Feet. 

Feet. 

Sec.-ft. 

0.40 

125 

1.30 

355 

2.20 

800    , 

3.50 

1,805 

0.50 

145 

1.40 

395 

2.30 
1        2.40 

860 

4.00 

2.230 

o.eie 

](>.5 

1.50 

435 

930 

5.00 

3.080 

0.70 

1H5 

1.60 

480 

2.50 

1.000 

6.00 

3.930 

0.80 

210 

1.70 

525 

'I        2.60 

1.070 

7.00 

4,780 

0.90 

1?35 

1.80 

575 

2.70 

1.145 

8.00 

5,630 

1.00 

1.60 

1        i.iK) 

630 

1        2.80 

'      1,220 

9.00 

6.480 

1.10 

21K) 

2.00 

(i85 

'        2.90 

1,300 

10.00 

7,330 

1.20 

.fJO 

2.10 

740 

3.00 

1.380 

11.00 

8,180 

rt  -Vbovc  gagi^  height  3.0  fwt  the  rating  curve  is  a  tangent,  the  difference  lieing  85  per  tenth. 
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Estimated  monthly  discharge  of  Tallulah  River  at  Tallulah  Falls, 

[  Dminage  area,  191  square  miles.] 


Month. 


September 

Octoljpr(l-19) 


1900.0 


Janoary  (18-31) 

Februan' 

March 

April 

aiay 


1501.0 


June 

July 

August 

September. 
October. . . 
November. 
December. 


July  15-31. 
August . . . 
September . 
October... 
Novemljer. 
December. 


190C 


January'... 
February . . 

March 

April 

May 

June 

July 

.\ugust 

Septeml>er, 
October. . . 
November. 
December. 


19a> 


The  year . 


Diachai 

rgt'  in  serond-fwt. 

._ 

Minimum.      Mean. 
210             467 

Kim-o(T. 

Maximum. 

Sw.-ft.  pi»r 
Bq.  mile. 

Depth  In 
inches. 

3,420 

2.44 

2.72 

209 

2m 

2kA 

L.18 

.975 

658 

ft30 

038 

134 

1.74 

1,340 

575 

670 

3l51 

3.66 

5.200 

435 

1,007 

5.27 

(}l08 

3,500 

740 

1.442 

7.55 

8.42 

(VOtiO 

525 

1,070 

5.60 

(L46 

1.000 

525 

7K2 

4.09 

4.56 

830 

395 

(303 

3.16 

3.64 

4.(i50 

338 

l.(»0 

8.85 

1(120 

2.145 

630 

1.379 

7.?2 

K06 

G02 

395 

491 

2.57 

2.96 

395 

338 

'M/j 

1.93 

2. 15 

7,7(50 

S-'iK 

1.029 

5.39 

a  21 

320 

U« 

195 

1.02 

0.645 

1,300 

210 

447 

2.34 

2.70 

575 

145 

209 

1.09 

1.22 

145 

125 

\X) 

.707 

.815 

2m 

125 

irto 

.S3X 

.935 

930 

Hi5 

'M) 

i.;» 

1.60 

4.300 

23.^1 

.')2<i 

2. 75 

3,17 

1,635 

290 

744 

3.90 

4.06 

1.805 

435 

649 

3.40 

3.92 

630 

ma 

490 

2.57 

2.87 

1.405 

290 

650 

3.40 

3.92 

575 

290 

369 

1.93 

2.15 

2.740 

355 

900 

4.71 

5.43 

1.070 

290 

.W7 

2.81 

3.24 

290 

210 

2.54 

1.33 

1.48 

1 . 4(V') 

210 

312 

l.('>3 

1.88 

2G0 

210 

2:«) 

1.20 

1.34 

2.S2.'> 

235 

7.i3 

4. 15 

4.78 

i.'sm 

IMO 

538 

2.HJ 

."kS.  L4 

_                   _       

_ 

o  These  are  revised  estimates  baaed  on  the  1904  rating  curve,  which  more  n<*arly  r»'ppi»s»'nts  the  true 
flow  for  low  stages  than  the  curve  prpvlonsly  used. 


TUOALOO    RIVER    NEAR   MADISON,  S.  C, 

This  station  was  originally  established  July  19,  189S,  at  Cooks  Ferry 
and  was  discontinued  December  31,  1901,  when  the  ferry  was  moved. 
It  was  reestablished  July  7,  1903,  by  M.  R.  Hall,  at  Holcombs  Ferry, 
1  mile  west  of  Madison,  S.  C,  and  900  feet  below  the  Southern  Rail- 
way bridge.  This  station  is  about  1 J  miles  above  the  point  where  the 
old  station  was  located. 

The  bed  of  the  river  is  sandy  and  the  current  is  moderately  swift. 
The  channel  is  about  160  feet  wide  and  is  fairly  uniform  in  width  and 
general  appearance  for  some  distance,  being  straight  for  1,000  feet  or 
more  both  above  and  below  the  station.  The  banks  are  both  moder- 
ately high,  but  will  overflow  for  about  200  feet  on  the  right  bank  and 
250  feet  on  the  left.  Both  are  open  and  cultivated  except  for  a  few 
trees  along  the  edge  of  the  river.  These  conditions  make  it  possible 
to  obtain  fairly  good  float  measurements  at  the  time  of  floods. 
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Discharge  measurements  are  made  from  the  ferryboat,  or  a  small 
boat  which  is  held  in  place  by  a  cable  stretched  across  the  river.  The 
initial  point  for  soundings  is  the  land  side  of  the  windlass  used  for 
stretching  the  cable;  it  is  located  on  the  right  bank.  Distances  are 
measured  along  the  hand  line  which  is  used  to  pull  the  boat  across  the 
river. 

The  gage  consists  of  a  vertical  timber  in  three  sections.  The  first 
section  reads  from  1  to  16  feet  and  is  attached  to  a  svcamore  tree  on 
the  left  bank,  about  30  feet  above  the  ferry  landing;  the  second  sec- 
tion reads  from  16  to  22  feet  and  is  attached  to  a  sycamore  tree  on  the 
left  bank,  about  18  fe^t  above  the  ferry  landing;  the  third  section 
reads  from  21  to  31  feet  and  is  fastened  to  a  locust  tree  on  the  left 
bank  at  the  forks  of  the  road,  about  175  feet  from  the  ferry  landing. 
The  gage  is  read  once  each  day  by  T.  A.  Spencer.  The  bench  mark 
is  a  U.  S.  Geological  Survey  standard  bronze  tablet  marked  **666 
Atlanta"  on  the  riglit-bank  pier  of  the  Southern  Railway  bridge; 
elevation,  35.30  feet  above  the  datum  of  the  g^ge.  It  is  665.47  feet 
above  sea  level. 

Discharge  measurements  of  Tugaloo  River  near  Madison,  S.  C. 


Date. 


May  25.... 

June  9 

July  19.... 
October  28. 


1898. 


April  21 
May  22. 


1899. 


June  20 

September  12 . 
October  4 


Febniary  21 . 
August  30... 
Decern  l)*»r  'z.'>. 
December  27 . 


1900. 


February  14, 
May  24 


1901. 


June  24 . 
July?.. 


1903. 


(ia^e 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

1.50 

902 

.90 

563 

2.0) 

1,100  1 

4.00 

2,439 

4.50 
3.20 
2.10 
1.00 
.70 


4.25 
1.71 
3.60 
2.80 


3.40 
5.(>o 


4.00 
3.60 


2,604 

1,687 

1,325 

734 

512 


2,213 

872 

1.717 

1,414 


1,669 
3,120 


1,927 
1,677 


Date. 


July  9 

July  31 

August  28.... 
September  24 
October  9 


1903. 


January  13.. 
March  11.... 

June  10 

July  23 

August  25... 
September  6. 
October  27.. 


1904. 


March? 

March  20 

March  21 

March  21 

May  1 

June  29 

Septembers. 
October  14. . 
November  17 


19a^. 


Oagc 

Dis- 

heignt. 

charge. 

Feet. 

Sec-fL 
1,535 

3.40 

2.84 

1,091 

2.18 

798 

1.94 

715 

2.23 

927 

1.81 

680 

3.86 

1,6?9 

2.30 

809 

1.80 

622 

2.96 

1,070 

2.52 

896 

1.41 

406 

3.38 

J,  317 

3.25 

1.243 

3.76 

1,552 

4.00 

1,75J5 

3.31 

1,264 

2.56 

874 

2.78 

970 

2.66 

880 

2.13 

641 
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Daily  gage  hdght,  inftrt,  of  Tugaloo  Hittr  rwar  MadUon,  S.  (\ 


Day.        I J  Illy.    Aug.   Sept.    Oct.    Nov.    Dw. 


Day.        .July.    \ug,   S<-|>t.    <)<*t.    Nov.    !)<>< 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
Ifi. 


1<!S. 


2.3 
2.1 
a  2 
9.75 


9. 
& 
5. 

4. 

4. 

S. 
I. 
11 
7. 
4. 
4. 


2 
7 
4 

I 
7 

8 
9 

7 
9 

s 


&4 
20.0 
17.0 

lao 

&2 
7.3 
6l3 
&4 
4.9 
49 
4.8 
4.5 
4.2 
41 

a9 

3.H 


3.0 

2.S 

ai 

1K.0 
22.0 
14  0 

a7 

7.8 

a8 

&2 

5l8 

5. 

&. 

4 

4 

4 


a 
a 
a 
a 
a 

4 

a 

a 
a 
a 

4 

a 
a 

4 

a 
a 


G 

&0 

5 

a4 

4 

a4 

3 

ao 

4 

4  3 

1 

ao 

4 

as 

3 

a4 

2 

a  3 

3 

a2 

1 

ao 

4 

ao 

3 

Z9 

0 

2.9 

r. 

2.S 

4 

2.S 

1H9K. 
17 

ix 

19 

2.1 

20 

.  21 

1.9 
1.M 

22 

1.7 

1  23 

4  1 

24 

44 

26 

4  5 

26...: 

40 

27:.:::::::: 

2.9 

•>n 

^0 

•29 

30 

2.H 

31 

2.3 

41 

a7 

43 

&4 

ati 

a  a'> 

&7 

a4 

a  2 

5.7 

a  3 

5.0 

43 

a2 

5.5 

as  , 

a4 

r..3 

a4 

K.1 

&3 

a4 

4  3 

47 

an 

a7 

45 

a  9 

a  4 

4  3 

a« 

a  3 

42 

ai 

a  2 

41 

2.9 

a  2 

a  9 

a4 

ai 

a  9 

a  2 

a7 

a«i 

at. 

47  , 

40 

a«. 

a4 

(13 

47 

41 

a9 

a(> 

a4 

a  5 

ah 

2.7 


2.7 
4  5 
a  5 
a  2 

7.  K 
47 
40 

a7 
a  5 

3  4 

a  3 
a  2 
a  3 


Dav 


Jan.      Feb.  '  Mar. 


.\pr.     Maj'.    Juiu'.    July.     -Vug.     S<«pt. 


Oct, 


Nov.     Ih'c. 


WJ9. 

1 

1 

'    41 

a9 

6c6 

2 

a4 

a4 

5l9 

3 

1   as 

a5 

5l8 

4 

a  2 

7.6 

a4 

5 

'   a2 

6.8 

tk9 

6 

{\45 

11.85 

fvO 

7 

5i8 

12.7 

8.8 

5l5 

8 

4  6 

5l2 

9 

42 

a  8 

5l1 

10 

a9 

5l8 

49 

11 

42 

&5 

48 

12 

41 

5l3 

47 

13 

3  9 

8L4 

42 

14 

40 

44 

8.05 

15 

.^5 

45 

iai5 

16 

40 

&6 

ia8 

17 

a  9 

5.6 

HA 

1« 

a7 

&0 

&9 

19 

a4 

48 

1&15 

iO 

a4 

46 

11.6 

21 

a3 

4  5 

8.4 

22 

a2 

4  5 
44 

7.6 

23 

ai 

8.4 

24 

a  2 

43 

7.3 

ii 

a4 

1    41 

a5 

&8 

2fi 

a2 

&4 

27 

a2 

9.8 

(x2 

2S 

a  1 

^1 

&1 

29 

ao 

(xH 

30 

2. 9 

ao 

31 

ai 



ao 

a4 

a9 
5.7 
5l9 

ao 

5.(1 

7.8 

as 
a  2 

5.8 
6.5 
5l3 
&2 
&0 

&1 
49 

48 
8 
6 


4 
4 

4 
4 

4 

42 

as 
ao 

5.2 

48 
4  6 
44 


4  3 
4  2 
41 
4  0 
43 

4  1 

4S 

40 

as 
a  7 

a7 
a  6 
a  6 
a4 
as 

a2 
a2 
ai 
a  2 
ao 

2.9 

ai 
ao 

2.S 
2.7 

2.7 
2.6 
2.  r. 
?.6 
2.5 
'2.5 


z. .) 
2.4 
2.4 
2.3 
2.5 

a3 

2.2 
2.2 
2.1 
2.0 


2.2 
a  9 
&3 

a  5 

2.8 


2.4 
2.5 
2.4 
2.2 
2.1 

2.0 
2.9 

2.9 
2.K 
2.0 

1.S 
2.1 
2.1 
2.0 
l.N 


1.7 
1.6 
1.6 
1.5 
1.5 

1.6 
1.9 
1.6 
1.6 
1.6 

1.5 
1.4 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.1 
1.2 

1.2 
1.4 
1.3 
1.7 
1.4 

41 
4  2 
2.4 
2.9 
1.9 
1.6 


1.4 
1.4 
1.3 
1.2 

1.1 

1.1 
1.1 
1.0 
1.0 
1.4 

1.3 
1.0 
.9 
1.0 
1.0 

1.0 

1.2 

1.0 

.9 


I 


.8 
.8 
.9 
.8 
.9 

.8 
1.2 
1.0 

.9 
1.4 
a  5 


ai 

2.7 

a:t 

1.9 
1.7 


a7 


1.2 
1.1 

1.1 

1.0 

.9 

.9 

•  S 


.8 
.S  , 
.8  , 
.S  I 
.9  . 

.9 

.8 
.8 

.S 
.8 

.9 
.9 

.8 
.S 
.  7 


.  4 

.8 

.9 

.8 
3  3 
2.  .'i 
1.5 

1.0 
,9 
.9 

.s 

.8 

.8 

.8 

.9 

1.0 

1.0 

.9 
.9 

.9 

•  H 
.8 

.8 
.8 
.8 
.9 
.9 
.S 


tt9 

H 

h 
s 
s 

I 

7 
I 

7 

i 

I 

.. 

I 
m 

I 


il 


6 

6  ' 
7 

3  I 


1.0 
1.1 
1.1 
1.0 
.9 

.9 
.9 

.8 
.8 
.8 

.9 

12.  3 

S.45 

a  1 

•2.5 

2.0 
1.8 
1.6 
1.6 
1.9 


7  ! 

1.6 

s 

1.4 

9 

1.3 

1 

M) 

9 

ao 

2.4 

2.0 
1.9 
1.8 
1.6 
1.4 


I 
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Daily  gage  height,  in  feet,  of  Tii^aloo  River  near  Madison,  S.  C. — Continued. 


Day. 

Jan. 

1.4 
1.3 
1.3 
1.3 
1.2 

1.2 
1.2 

1.2 
1.2 
1.4 

1.6 
5.5 
3.3 
2.5 
2.1 

2.0 
1.9 
1.8 
4.5 
6.9 

3.4 
3.1 
2.9 
2.4 
2.4 

2.2 
2.1 
1.9 
1.9 
1.8 
1.8 

3.3 
3.1 
2.8 
2.7 
2.6 

2.5 
2.5 
2.1 
2.4 
2.4 

10.35 

12.4 

6.7 

5.5 

4.6 

4.2 
4.2 
3.9 
3.5 
3.3 

3.3 
3.2 
3.1 
3.2 
3.3 

3.3 
3.0 
3.1 
3.9 
3.8 
2.8 

Feb. 

Mar. 

Apr. 

May. 

4.2 
4.1 
4.3 
4.0 
3.8 

3.7 
3.6 
3.4 
3.4 
3.3 

3.2 
3.1 
3.1 
3.0 
2.9 

2.9 
2.8 
2.8 
3.3 
2.8 

2.7 
2.6 
2.5 
3.3 
2.9 

2.9 
2.7 
2.5 
2.5 
2.4 
2.3 

4.7 
4.6 
4.5 
4.4 
4.3 

4.4 
4.3 
4.0 
4.0 
4.9 

4.9 
.     3.8 
3.7 
3.6 
3.6 

3.5 
3.0 
3.0 
3.8 
5.2 

9.9 
17.1 
8.6 
5.9 
5.7 

5.2 
4.8 
4.6 
4.4 
1.2 
4.3 

June. 

July. 

,  Aug. 

Sept. 

Oct. 

1.7 
1.6 
1.7 
1.7 
1.9 

3.2 

1.8 
1.8 
1.5 
1.8 

1.7 
1.6 
2.6 
1.8 
1.6 

1.6 
1.5 
1.5 
1.4 
1.4 

1.4 
1.6 
7.4 
6.8 
4.9 

3.9 
2.9 
2.6 
2.5 
2.3 
2.2 

3.7 
3.9 
4.0 
3.6 
3.5 

3.4 
3.3 
3.2 
3.2 
3.2 

3.2 
3.1 
3.6 
3.2 
3.1 

3.1 
3.0 
3.0 
3.9 
2.9 

2.8 
2.8 
2.8 
2.7 
2.7 

2.7 
V    2.6 
2.6 
2.6 
2.5 
2.5 

Nov. 

2.1 
2.1 
2.2 
2.9 
2.3 

2.1 
2.0 
2.0 
1.9 
1.9 

1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.8 
1.9 
2.0 

2.0 
2.0 
1.9 
1.9 
2.2 

9.4 
5.3 
4.1 
3.0 
3.4 

2.5 
2.5 
2.5 
2.4 
2.5 

2.4 
2.3 
2.3 
2.3 
2.3 

2.2 
2.2 
2.4 
2.3 
2.1 

2.1 
2.0 
2.0 
2.1 
2.1 

2.0 
2.0 
2.0 
2.5 
2.2 

2.1 
2.0 
1.9 
1.9 
1.9 

Dec. 

1900. 
1 

1.6 
1.6 
1.8 
1.7 
3.5 

2.3 
2.1 
2.2 
3.0 
3.5 

4.6 

7.0 

19.95 

9.0 

6.2 

5.2 
4.5 
4.0 
3.8 
3.5 

3.5 
5.0 
4.0 
3.8 
4.0 

3.5 
3.3 
3.1 

2.9 
2.8 
3.0 
6.9 
4.3 

3.9 
3.5 
3.4 

4.8 
4.4 

3.9 
3.8 
3.6 
3.5 
3.3 

3.1 
3.1 
3.0 
3.0 
2.9 

2.8 
2.7 
2.6 
2.7 
2.6 

2.4 
2.4 

9.4 
5.5 
3.9 
3.9 
3.7 

3.5 
3.8 
4.3 
6.6 
5.1 

U 
4.2 
3.9 
3.7 
3.6 

5.1 
4.0 
3.6 
3.7 
6.2 

5.0 
4.4 
4.2 
4.1 
4.2 

5.8 
4.8 
4.3 
4.1 
3.9 
3.7 

2.4 
2.6 
2.5 
2.5 
2.5 

2.4 
2.3 
2.3 
2.3 
3.3 

4.0 
3.3 
3.0 
2.9 
2.6 

2.6 
2.5 
2.5 
2.5 
2.1 

6.1 
3.7 
3.2 
3.6 

7.9 

19.6 
10.1 
6.7 
5.7 
4.5 
4.4 

3.5 
3.4 
3.4 
3.6 
3.7 

3.4 
3.3 
3.2 
3.1 
3.1 

3.3 
4.1 
3.8 
3.4 
3.2 

3.0 
5.9 
5.1 
7.6 
7.5 

13.4 
8.3 
6.3 
6.2 
5.3 

4.9 
4.6 
4.9 
4.7 

4.4 

6.6 

10.3 

6.7 

5.8 

5.5 
4.0 
4.7 
4.4 
4.4 

4.3 
4.2 
4.1 
6.7 
5.6 

4.7 
4.3 
4.2 
7.3 
22.0 

9.6 
7.4 
6.7 
6.1 
5.7 

5,6 
5.2 
5.2 
4.9 
4.8 

2.3 
2.6 
2.8 
2.7 
2.9 

2.9 
5.5 
6.7 
4.5 
3.6 

3.3 
3.0 
3.3 
3.3 
3.1 

3.0 
6.9 
5.3 
4.5 
3.9 

3.5 
4.2 
5.8 
13.0 
9.4 

11.4 
6.5 
6.9 
6.4 

5.7 

4.6 
4.1 
3.0 
3.9 

3.8 

3.7 
4.1 
5.8 
3.5 
3.4 

3.4 
3.1 
3.4 
5.5 
9.1 

8.0 
5.6 
6.6 
4.2 
4.4 

4.3 
4.1 
3.9 
4.0 
3.9 

5.2 
4.9 
4.9 
4.6 
4.2 

5.1 
5.6 
5.1 
4.6 
4.2 

3.9 
3.8 
3.6 

3.8 
3.6 

3.7 
3.6 
3.9 
3.9 
3.7 

3.6 
3.2 
3.1 
3.0 
2.9 

2.8 
2.8 
3.1 
2.9 
2.7 

3.6 
3.2 
3.8 
3.1 
4.2 
3.3 

4.1 
3.8 
3.4 
3.3 
3.2 

3.4 
4.2 
3.4 
3.2 
3.0 

2.9 
2.8 
2.7 
2.8 
2.7 

4.1 
3.3 
2.7 
4.3 
4.1 

3.1 
3.4 
2.8 
2.6 
2.5 

2.5 
3.1 
2.5 
2.4 
2.5 
2.5 

3.1 
2.8 
2.7 
2.5 
2.5 

2.4 
2.3 
2.3 
2.2 
2.1 

2.1 
2.1 
2.2 
2.0 
2.3 

2.1 
2.3 
2.1 
2.0 
1.9 

1.8 
1.8 
2.1 
2.3 
2.1 

2.2 
1.9 
1.8 
1.7 

i.r 

2.8 

2.4 
2.4 
2.3 
2.3 
2.1 

4.1 
9.8 
4.5 
3.6 
3.2 

3.6 

3.9 

4.0 

12.1 

10.5 

11.3 

12.3 

11.5 

8.3 

7.5 

7.3 
10.95 
18.5 
10.1 

7.6 

7.8 
6.9 
9.7 
11.9 
9.0 
8.6 

2.5 

2.8 
2.1 

1.9 
1.8 

1.7 
1.6 
1.6 
1.5 
1.5 

1.5 
1.4 
1.4 
1.6 
8.1 

7.3 
4.0 
2.9 
2.6 
2.3 

2.2 
2.1 
2.0 
2.0 
2.9 

1.8 
2.1 
1.9 
1.8 
1.7 

7.3 
6.7 
6.1 
5.6 
5.4 

5.2 
5.1 
4.9 
4.8 
4.7 

5.4 
4.5 
4.9 
3.9 
4.1 

9.7 
8.6 
7.9 
6.5 
4.9 

4.6 
4.3 
4.2 
4.1 
4.0 

3.9 
3.7 
3.8 
4.2 
3.9 


2.S 

2 

2.4 

3  . 

2.3 

4 

5.6 

.5 

4.  S 

6 

3.4 

/ 

3.1 

8 

3.0 

9 

2.9 

10 

2.6 

11 

2.5 

12 

2.4 

13 

2.3 

14 

2.3 

15 

2.2 

16 

2.2 

17 

2.1 

18 

2.1 

19 

2.0 

20 

2.3 

21 

4.2 

22 

23 

3.3 
3.0 

24 

4.2 

25 

3.6 

26 

27 

28 

3.1 
2.8 
2.7 

20 

2.6 

30 

2.6 

31 

4.0 

1901. 
1 

1.9 

2 

1.9 

3 

4 

3.1 
2.7 

5  . 

2  6 

6 

2.4 

/ 

2.2 

8 

2.0 

9 

4.1 

10 

3.1 

11 

12 

13 

3.0 
2.9 
2  6 

14 

15 

3.2 
9  9 

16 

6.9 

17 

18 

5.1 
4.3 

'.9.     .. 

4  1 

20 

3.9 

21 

3.7 

22 

3.2 

23 

21 

25 

3.1 
3.4 
3  fl 

20 

3.7 

27 

2S 

•M 

4.0 

4.0 

20.0 

•w 

31 

10.0 
7.1 

SAVANKAir   DRAINAGE   BASIN,   STREAM   FLOW. 
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Daily  gage  height,  in  f eft,  of  Tugaloo  River  near  Madison,  S.  C  -  Continued. 


1. 
2. 
3. 

4. 

5. 
6. 


K. 

9. 
10. 
11. 
12. 
13. 
14. 

i:,. 

10. 


Day.         July.    Aug.  Sept.'  Oct.    Nov. 


1903. 


3.7 
3.7 
3.4 
3.K 
3.9 
4.4 
4.5 
4.1 
3.6 
3.2 


2.8 
5.4 
4.6 
4.2 
3.4 
2.9 
2.8 
2.7 
2.5 
2.4 
3.0 
2.8 
2.7 
2.6 
2.7 
4.3 


2.0 

1.9  I 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.9  > 

1.8 

1.7 

1.7 

1.7 

4.1 

5.6 


1.7 
1.7 
1.9 
1.8 
1.7 
1.7 
1.8 
2.4 
2.4 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 


I 


1.8 
1.9 
2.8 
2.2 
3.0 
2.5 
2.1 
1.9 
1.9 
1.8 
l.S 
1.8 
1.9 
1.9 
1.8 
1.9 


Dec. 


Day, 


I  .         " 

July.   Aug.  S«pt.   Oct.  ,  Nov.    Dec. 


1903. 

1.6  17 3.3 

1.6  IS 3.2 

1.6  19 3.1 

1.6  21) ,  3.1 

1.6  21 3.0 

1.7  22 2.« 

1.6  23 1  2.9 

1.6  21 2.S 

1.0  25 2.7 

l.G  26 2.7 

1.6  27 2.7 

1.6  ,  2X 2.6 

l.K  I  29 3.1 

2.0  30 1  2.7 

l.H  ■  31 1  2.9 

l.S  '  ' 


1 


I 


4.9 
3.8 
2.9 
2.7 
3.0 
2.6 
2.5 
2.4 
2.3 
2.3 
2.2 
2.1 
2.1 
2.1 
2.0 


I 


3.9 
3.5 
2.3 
2.1 


2. 
2. 


1.9 
1.9  I 
1.9 
l.S 
1.9 
1.9' 
l.S  I 
1.7 


1.7 
2.4 

2.0 
l.S 
l.S 

1.7 
1.7 
1.7 
1.6 

1.0 
I.O 
1.6  I 
1.6  I 
1.6  I 
1.6  ' 


1.8 
2.N 
2.2 
1.9 
l.H 
l.h 
1.8 
l.H 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 


1.7 
1.7 
1.5 
1.7 
2.5 
2.0 
1.9 
1.8 
1.9 
2.0 
1.9 


1.8 


Day. 


1. 
2. 
3. 
4. 
5. 


9. 

10. 

11- 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
2J). 


21. 
If  J. 

24. 


26. 
27. 

;«». 

31. 


1. 

3. 
4. 
5. 

6. 
i . 

S. 
9. 

in. 

11. 
12. 

13. 
14. 
15. 


19IM. 


1905. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1  July. 

Aug. 

Sept. 

Oct. 

Nov. 

le-. 

1.7 

2.0 

2.7 

3.3.3 

2.7 

as 

2.4 

a  7 

2.35 

1.6 

1.4 

1.5 

1.7 

1.9 

2.8 

3.2 

2.7 

a  4 

2.0 

a  95 

2.2 

1.55 

1.4 

1.6 

1.8 

1.9 

2.8 

3.1 

2.85 

2.8 

2.0 

!     2.5 

2.4 

1.6 

1.5 

1.6 

1.7 

1.9 

2.5 

2.95 

ai 

2.6 

1.9 

2.4 

3.2 

1..5.5 

2.2 

1.7 

1.6 

1.9 

2.5 

2.9 

2.9 

2.4 

1.8 

2.4 

a  2 

1.5 

2.2 

2.0 

1-6 

1.8 

2.3 

2.85 

2.8 

2.a5 

1.8 

2.45 

.    2.65 

1.5 

2.0 

4.9 

1.9 

2.0 

13.2 

4.1 

2.7 

2.3 

1.8 

7.0 

:    2.3 

1.5 

1.6 

2.6 

1.7 

4.8 

6.9 

3.9 

4.95 

a  3 

1.8 

6.9 

'    2.2 

1.5 

1.5 

2.1 

1.6 

3.0 

5.0 

6.1 

6.5 

2.5 

2-1 

4.1 

'    2.2 

1.5 

1.5 

1.9 

1.6 

2.5 

4.2 

4.5 

4.5 

2.3 

2.3 

5.5 

2.2 

1.55 

1.5 

1.8 

1.7 

2.e 

3.9 

4.0 

3.6 

2.3 

2.0 

6.6 

2.05 

1.5 

l.S 

1.8 

1.7 

2.9 

3.6 

3.7 

a  3 

2.3 

1.9 

5.4 

2.1 

1.4,') 

1.5 

1.8 

1.8 

2.3 

3.4 

3.5 

ai 

2.2 

2.1 

3.8 

2.05 

1.45 

1.8 

1.8 

1.7 

2.1 

3.5 

3.4 

3.0.'» 

2.1 

l.H 

3.3 

2.0 

1.4 

2.0 

1.7 

1.7 

2.1 

3.6 

3.3 

3.0 

2.1 

1.75 

2.8 

1.9 

1.4 

1.8 

1.7 

1.6 

2.1 

3.3 

3.2 

2.9 

2.1 

1.7 

ao 

1.85 

1.4 

1.6 

1.65 

1.9 

2.1 

3.1 

3.1 

2.8 

2.1 

1.8 

2.5 

1.9 

1.4 

1.5 

1.7 

2.0 

2.0 

3.a5 

3.1 

2.75 

2.1 

1.8 

2.3 

.     1.8 

1.4 

1.5 

1.75 

1.8 

2.2 

2.95 

3.0 

2.7 

2.1 

1.7 

2.2 

1     1.75 

i.a5 

1.5 

1.7 

1.8 

4.4 

2.8.') 

2.9 

2.6 

2.5 

1.6 

a  8 

1.75 

1.35 

l.S 

1.65 

1.7 

3.2 

2.8 

2. 95 

2.  .5,5 

2.5 

1..55 

2.5 

1.75 

1.4 

1..55 

1.6 

5.1 

9.5 

5.3 

2.9 

2.5 

2.2 

2.2 

2.2 

1.9 

i.as 

1.6 

1.65 

6.5 

5.4 

5.3 

2.8 

2.5 

2.1 

1.85 

2.05 

1.8 

i.a-) 

1.8 

1.6 

3.  J 

4.2 

5.8 

2.8 

2.45 

2.0 

1.75 

2.2 

1.7 

i.a5 

1.7 

1.6 

2.8 

3.5 

4.9 

2.8 

2.45 

1.95 

1.9 

2.2 

1.7 

1.4 

1.55 

1.9 

2.4 

3.2 

4.7 

2.9 

2.4 

1.95 

2.0 

2.85 

1.7 

1.4 

1.5 

2.0 

2.3 

3.0 

4.3 

3.3 

2.4 

1.9 

1.9 

4.5 

1.7 

1.4 

1.5 

1 .  «.».'> 

2.2 

.3.0 

4.0 

2.9 

2.3 

1.9 

1.7 

3.6 

l.tiS 

1.4 

1.5 

7.0 

2.2 

2.8 

3.7 

2.8.1 

2.25 

2.7 

2.0 

2.8 

1.7 

1.45 

1.5 

3.5 

2.1 

3.5 

2.8 

2.4 

a  6 

1.9 

2.5 

1.6 

1.4 

1.5 

2.7 

2.0 

3.4 

5.2 

a  as 

2.3 

1.4 

2.3 

2.1 

2.4 

3.8 

2.9 

a4 

ae 

21.5 

a  4 

ao 

2..a5 

2.  .a=5 

2.2 

2.1 

2.4 

3.6 

2.9 

ai 

as 

7.1 

a  3 

a  8 

2..% 

2.3 

2.1 

2.1 

2.35 

3.5 

2.9 

as 

a4 

49 

a  2 

a  7 

2.3 

2.3 

12.  3 

2.0 

2.25 

3.4 

2.9 

4.5 

as 

4.1 

a  2 

a  2 

a  2 

2.3 

5. 2 

1.8 

2.2 

3.3 

3.1 

4.1 

a  2 

4.8 

3.3 

ai 

2.0 

2.3 

a  7 

1.9 

3.2 

3.2 

3.3 

5.8 

ai 

4.7 

as 

2.9 

2.4 

2.3 

ai 

4.4 

4.0 

a4 

ai 

6.2 

ao 

4.8 

as 

2.8 

2.  :i5 

2.  IV) 

2.  ,S(i 

2.8 

3.4 

3.4 

2.9 

5.0 

ao 

4.1 

4.5 

2.S 

2.3 

2.  3 

2.  H 

2.4 

7.3 

3.3 

2.9 

4.6 

2.9 

4.0 

4.6 

2.  S5 

2.3 

2.3 

12.0 

2.4 

6.6 

4.6 

ai 

4.0 

2.9 

4.0 

6.2 

2.  75 

2.4 

•)    9 

7.0 

2.3 

4.9 

5.1 

2.9 

a  8 

2.8 

7.7 

0.7 

2.7 

7.4 

O   or. 

5. 0 

11.8 

4.5 

4.3 

2.95 

a  6 

2.S 

14.0 

0.4 

2.  75 

4.0 

2.  J.") 

4.2 

8.7 

7.9 

4.0 

a  5 

a  5 

2.8 

10.3 

0.  8 

2.  9 

.:i.5 

2.  25 

;}.  s 

5.3 

5t8 

4.0 

a  2 

a  3 

2.7 

14.5 

0. 0 

2.7 

2.  0 

•»  •) 

3.  5 

4.0 

4.8 

3.7    . 

ao 

a  2 

2.0 

8.0 

.vn 

2.  0 

2.  0 

')  •) 

a  9 
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Daily  gage  height,  infect,  of  Tugaloo  River  near  Madison,  S.  C.  -Continued. 


1 

Day.           '  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1905. 

16 

3.6- 

4.0 

3.6 

a  2 

5.9 

a4 

6.7 

4.7 

2.6 

2.G5 

2.15 

a  9 

17 

;      3.3 

3.9 

3.4 

ao 

4.6 

ao 

6.0 

4.3 

2.6 

2.5 

2.15 

ao 

18 

3. 0 

3.6 

3.4 

2.9 

a  9 

ai 

5.3 

4.2 

2.55 

2.4 

2.1 

a4 

19 

1>.  9 

a3 

a3 

2.8 

a6 

2.9 

5.3 

4.1 

2.6 

2.45 

2.1 

a  2 

20 

2. 9 

7.1 

3.3 

2.8 

a4 

a2 

5.3 

ao 

2.6 

2.45 

2.55 

a4 

21 

2.8 

9.5 

3.5 

2.75 

a  3 

a  4 

4.7 

as 

2.6 

2.45 

2.35 

7.0 

22 

■      2.6 

6.9 

4.1 

2.8 

a  6 

a  8 

4.5 

a? 

2.5 

2.3 

2.2 

6.2 

23. 

.  '      2.6 

6.9 
5.1 

3.7 
3.5 

2.7 
2.7 

6.2 
6.6 

a  3 
ao 

4.2 

4.1 

as 
a  9 

2.45 
2.4 

2.35 
2.3 

2.15 
2.1 

4  4 

24 

2. 5 

4.0 

25. 

2.4 

4.7 
4.4 

3.4 
3.3 

2.65 
2.7 

4.5 
4.3 

2.8 
2.7 

4.0 

a  9 

as 

4.0 

2.35 
2.35 

2.35 
2.9 

2.3 
2.4 

4  1 

26 

2.0 

as 

27 

2. 1 

4.1 

3.2 

a  5 

4.9 

2,6 

as 

a  4 

2.3 

2.7 

2.25 

3.0 

28 

1      2.4 

4.0 

ai 

a  3 

5.4 

2.65 

a  7 

a3 

2.3 

2.5 

2.15 

as 

29 

2. 3 

3.1 

ao 

4.6 

2.6 

as 

a  2 

2.3 

2.45 

2.15 

4  s 

3D 

2.4 

ao 

4.0 

4.1 

15.0 

a  6 

ai 

2.3 

2.4 

2.2 

a  9 

31 

2.4 

ao 

a  9 

as 

ao 

2.4 

a  6 

Rating  tables  for  Tugaloo  RiT(r  near  Madison,  S.  C. 

JULY  19  TO  DECEMBER  31,  1898.a 


Gago  Dis-      I     Gage 

height,      charge.       height. 


Ff€t. 

Sfc.-ft.    1 

Fret. 

1.70 

9/5 

a  10 

1.80 

1,030 

a  20 

1.90 

1,085 

a  30 

2.00 

1,140 

a  40 

2.10 

1.200 

a  50 

2.20 

1,260 

a  60 

2.30 

1,320 

a  70 

2.40 

1,380 

a  80 

2.60 

1,440 

ago 

2.60 

1,500 

4.00 

2.70 

l,5(i0    ' 

4.10 

2.80 

1.620    1 

4.20 

2.90 

1.680 

4.30 

a  00 

1,740 

4.40 

Dis- 

(iagc> 
height. 

Ff€t. 

Dis- 

Gage 

Dis- 

charge. 

chaiigG. 
Sec.-ft. 

height. . 
1      Feet. 

charge. 

Sec.-ft. 

Sec.-ft. 

1.867 

1        4.50 

2.835 

5.90 

a  941 

1,874 

4.60 

2.914 

&00 

4,020 

1,941 

4.70 

2,993 

6.20 

4.178 

2,008 

4.80 

3.072 

6.40 

4.^^) 

2,075 

4.90 

3, 151 

6.60 

4,494 

2,148 

5.00 

3,230 

6.80 

4.6,'i2 

2,221 

5.10 

a  309 

7.00 

4.810 

2,294 

5.20 

a  388 

7.20 

4,9<W 

2,3()7 

5.30 

3,4(57 

7.40 

5,I2«) 

2.440 

5.40 

3. 546 

7.60 

5.284 

2.519 

5.50 

3.625 

7.80 

5.442 

2,598 

5.60 

3,704 

8.00 

5,600 

2.677 

5.70 

a  788 

2,756 

5.80 

a  862 

JANUARY  1  TO  DECEMBER  31,1899.6 


—      —       — 

0.70 

.->12 

.80 

563 

.90 

614 

1.00 

(KiS 

1.10 

716 

I. -20 

767 

1.30 

818 

1.40 

869 

l-.W 

920 

i.m 

971 

1.70 

1,022 

1.80 

1,073 

1.90 

1,124 

2.00 

1..175 

2.10 

1,226 

2.20 

1,277 

2.30 

1,328 

2.40 

1,379 

2.  no 

1,430 

2.60 

1,481 

2.70 

l,riXi 

2.80 

i,r,83 

2.90 

l,Cii4 

a  00 
a  10 

3.20 
30 
40 

3.(i0 
3.70 
3.80 


90 
00 
10 
20 
30 
40 
4..'iO 
4.<X) 
4.70 
4.80 
4.90 
5.00 
5. 10 
5.20 


1,68.5 
1,736 
1,787 

i,s;j8 

1,8^S9 

1,040 
1,991 
2,042 
2,093 
2,144 
2, 19.5 
2,2.50 
2,310 
2,. 370 
2,434 
2,. 500 
2,. 570 
2,640 
2,710 
2,780 
2,8<X) 
2,940 
3,020 


.5.30 
5.40 
5.  .50 
S.fiO 
5.70 
5.80 
5.90 
6.00 
6.20 
6.40 
6.60 
6.80 


00 
20 
40 
CO 
80 
8.00 
8.20 
8.40 
8.m 
8.  .SO 
9.00 


3,100 
3,180 

3.. 340 
3,420 
3,. 500 
3,. 580 
3,6(50 
3,820 
3,980 
4,140 
4,  .300 
4,460 
4,(i20 
4,780 
4,940 
.5,100 
.5.2«» 
.5,420 
.5,.5SO 
.5.740 
.5,900 
6,060 


9.20 

9.40 

9.60 

9.80 

10.00 

10. 50 

11.00 

11.. 50 

12.00 

12.  .50 
13.00 

13.  .50 
14.00 

14.  .50 
15. 00 

15.  .50 


16. 
17. 


00 
00 


18.00 
19.00 
20.00 


6,220 

6,aso 

6,. 540 

6,700 

6,860 

7,2(0 

7,660 

8,060 

8,460 

8,860 

9,2(jO 

9,660 

10.060 

10;4(i0 

10,860 

11,260 

ll,6(i0 

12,460 

13,260 

14,060 

14.860 


a  Discharge  estimnted  above  gage  lioight  8,00  feet. 

b  Above  gage  height  4.00  feet  the  rating  curve  is  a  tangent ,  tiio  dilTerenee  l>eing  80  yter  tenth. 
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Retting  tables  for  Tugaloo  River  near  }fadison,  S.  (\     (\>n(inu(Hl. 

JANl'AKY  I,  19O0,  TO  DECEMHEH  31,  11I01.« 


f     Gagp 

Di8- 

(rlt^P 

Dis- 

(tapi' 

DIh- 

(lagf 

DLs- 

bright. 

A 

chargf*. 

hoight. 

chargi'. 

h««ighl. 

chargi'. 

lUMght. 

ehargr 

1 

J'€ft. 

Srt  .-ft. 

Fcft. 

Sfc.-ft. 

re»t. 

Src.-fl. 

Ft  ft. 

Src.-ft. 

1.20 

70.'i 

2.20 

1       l.(«iO 

3. -20 

l,.Vi0 

4. '20 

2.-220 

1.30 

740 

2.  .30 

1 ,  i.r. 

3.:)o 

l.fA-. 

4.;w 

2.:«io 

1.40 

1          77.'» 

2.40 

l.lso 

3.40 

I,(i90 

4.40 

2,3W 

,        l.-X) 

sio 

2.:i0 

1.22.-. 

3..'.0 

1,74'i 

4..'iO 

2,4«iO 

1        l.tiO 

S4."i 

2.<i0 

l.-27.-> 

3.«iO 

1,H00 

4.ti) 

2,.'»40 

1        1.70 

1           S>« 

2.70 

,     i,:r2.'.   ' 

3. 70 

l,S«iO 

4.70 

2.  ♦.20 

l.SO 

920 

2.  HO 

1,37.'-. 

3.K0 

l.<r20 

1      4.m 

2,700 

1.1« 

»10 

2.90 

1     i.42r> 

3.90 

1.«.»«I0 

1 

2:00 

I.(J0O 

3.00 

1,47.') 

4.00 

2.  OIK) 

■ 

j        2. 10 

1,(>4.J 

3.10 

1,.'.2.') 

4.10 

2, 140 

JILY  7  TO  DECEMBKH  31,  15103. 


l.,V) 
l.tiO 
1.70 
l.hO 
1.90 
2.00 
2.10 
2.20 
2.  ,30 
2.40 


."#10 

.V.2 
.V.N) 
VAO 

7;g 

7H0 

S7H 
92« 


2.:i0 

9S0 

2.(iO 

i,a32 

2.70 

LOW) 

2.  SO 

1,140 

2.90    . 

1,1 9r. 

3.00    1 

1, 2.^)0 

3.10 

1,310 

.3.20    , 

1,370 

.3.30    1 

1,4.30 

3.40    , 

1,493 

S.-V)     1 

1,.V10 

3.110 

l,«i30 

3.70 

1,700 

3.W     , 

1,77.'') 

3.1M)     ' 

l.KV) 

4-00 

l.^rj.-, 

4.10 

2.00O 

4.20 

2.0S0 

4.:io 

2,U)0 

4.40 

2,240 

JANUARY  1  TO  DECEMRER  31,  1<K)4. 


4..'iO 

2,:i20 

4.U) 

2.  MX) 

4.70 

2,4W) 

4.  SO 

2..'.<0 

4.90 

2,»i40 

.VOO 

2.720 

."..  40 

3.040 

o.iti 

3.2(J0 

i.:t-.    ' 

43.") 

1 

2.:jO 

915 

1.40 

4S2      1 

2.(» 

»i3 

l..% 

4<W 

2.70 

1.012 

l.<iO 

,'i2S 

2.  .HO 

l,«-.2 

1.70 

•  -•«^ 

Mu 

2.9r)    1 

1,114 

l.W) 

m:    1 

3.00 

1,1»« 

l.J« 

648 

3.10    1 

l,-224 

2.(X) 

ti90 

3.20 

l,2hl 

2.10 

7^3 

3.  .30    1 

l,:i.39 

2.20 

777 

3.40    , 

1,3W 

2.30 

S22 

S.W    1 

1,4.')H 

2.40 

8«i8 

3.00 

1,.-)19 



- 

3. 70     , 

\,r^2 

ry.m 

3,1«0 

:i.st)   1 

l,»14<i 

0.00     , 

3,3ii.'.     , 

3.W) 

1,710 

0. 20     ' 

3,.').'..". 

4.(10 

1 ,  77.'. 

(i.  40 

3,74.'. 

4.20 

i,««r. 

0.  (M) 

3,940 

4.40 

2,04.') 

(i.W 

4,140 

4.(iO 

2,19.'. 

7.00 

4,340    : 

4.  .SO     1 

2,. 34.') 

9.  .V) 

7.32.'. 

.").  (K) 

2,. 50.') 

13.20     ' 

14,4.'.0 

.'..'JO    , 

2,«i.'. 

' 

r..  40 

2,K30 

1 

.').  (iO 

3,000 

JANL'AKY  1  TO  DECEMBER  31,  ism.b 


1.80 

.520 

1.90    1 

.')<« 

2.00    ' 

(iOO 

2.10 

MO 

2.20 

(V« 

2.30    1 

72.5 

2.40 

770 

2.,')0    1 

820 

2.1)0 

870 

2.70 

9'.>5 

2.K)  ; 

980 

2.90    ' 

1,03.5 

3.00 

1,03.5 

3.10 

1,1.5.5 

3.20 

1,21.5 

3.  .30 

1,275 

4.80 

2,410 

7Ji) 

.5,220 

3.40 

i,;ho 

4.510     1 

2..'K)0 

7.m 

.5,4,0 

3.  .50 

i,4a5 

.5.00 

2,. 590 

8.f)0 

.5,«.t<) 

3.r.o 

1,470 

.5.20 

2,770 

9.00 

»i,S«{) 

3.70 

I,. 540 

.5.40 

2.5MO 

10.00 

8,(K0 

3.80 

I,<510 

5.  «J0     1 

:i,\m 

11.00 

9,2»iO 

3.90 

i,r.so 

5.  SO    ; 

3..3(iO 

12.00 

10,4»iO 

4.00 

I,  <...) 

0. 00 

3..-.<4) 

13.00 

ll.OliO 

4.10 

l,s:io 

♦•..  '20 

3,7<if) 

14. (K) 

12,S«10 

4.20 

1,910 

0.40     • 

3,miO 

1.5.00 

14,()tiO 

4.30 

1,990 

().  a) 

4,  KiO 

IC.OO 

1.5, 2««) 

4.40 

2,070 

G..SO 

4,.3<iO 

IS. (M) 

17,ii«.0 

4.50 

2,  l.'^5 

7.00 

4,.5<iO 

20.00 

20,0<fl 

4.m 

2,240 

7.20 

4,7H0 

22. 00 

22,  1(H) 

4.70 

2,325 

7.40 

.5,000 

«  Above  gage  height  4.80  this  tabic  is  the  same  a.s  th«*  l.s;>5)  tMl.lo. 

*  Above  gage  height  8.00  feet  the  rating  curve  is  a  tangciu,  tho  dilTrrpiu'c  ])ouiK  120  p<*r  tenth. 
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EstitfuUed  monthly  discharge  of  Tuyaloo  River  near  Madison,  S.  C, 

[Drainage  area,  593  square  miles.] 


Month. 


1898. 


July  19-31 . 

August 

September. 
October... 
November. 
December. 


1899. 


January. . 
February. 

Marvh 

April 


May. 

June 

July 

August 

September. 
October... 
November. 
December. 


Dischai 

■ge  in  seeonc 

Minimimi. 

1 

l-fcet. 
Mean. 

1,824 

Run-off. 

;miun. 

tscc.-ft.  per 
sq.  mile. 

Dc 
in 

pth  in 
cbee. 

2.8:i5 

975 

ao8 

1.49 

»i.982 

1,200 

3,354 

5.()6 

6l52 

13,h58 

1.807 

3.771 

a36 

7.10 

13.81(« 

1,020 

4.238 

7.15 

R24 

4,257 

1.874 

2.267 

a82 

4.2t> 

5,442 

1,5(50 

2.159 

aM 

4.20 

4,020 

l,r.34 

2,099 

3.54 

4  08 

9.020 

1,889 

3,790 

6.  .17 

ii  a'< 

11,780 

2,310 

4.771 

&05 

0  2X 

5.820 

2.310 

3. 27r. 

5.52 

(♦  11^ 

2,710 

1,430 

1,881 

:il7 

3.  <i(i 

3.100 

1.073 

1.448 

2.44 

2  72 

2.310 

71C> 

1.027 

1.73 

1.911 

4.000 

563 

801 

1.35 

1  .16 

1.838 

512 

765 

1.29 

1.44 

l.8:« 

512 

662 

1.12 

1  29 

1.481 

512 

619 

1.04 

1   Hi 

8.700 

5(si 

1.411 

2-rj8 

2  74 

The  year. 


11.780 


512 


1.879 


;tii 


42.71 


1900. 


January. . 
February. 

March 

April 

May 

June 

July. 


August 

September. 

October 

November.. 
Decemlwr.. 


—    The  year. 


1901. 


January.. 
February , 

March 

>ril 


Api 

May 

June 

.luly 

August 

Scpteml>cr. 
October... 
November . 
December. 


The  year. 


1903. 


July  7-31... 

.August 

Septeml>er. 

October 

November . 
December., 


January. . . 
February.. 

March 

.Vpril 

May 

June 

July 

.\UgU8t 

Septcml)er. 
October... 
Novemoor. 
December. 


1904. 


The  year. 


4..'i80 

705 

1.223 

2.06 

2  : 8 

14,820 

845 

2,-508 

4.23 

4.4(t 

6,:i80 

1,745  1 

2.  .505 

422 

4  Sii 

9.580 

1.475  1 

2.751 

464 

.5.  17 

2,300 

1,135 

1,5(52 

ZKi 

a  04 

9.260 

1,135  1 

2,931 

494 

5.  .51 

3.340 

1.32.5 

1,884 

3.18 

a6»i 

1,525 

880 

1.09.5 

L85 

2-  13 

5.:i40 

775 

1.305 

2.20 

2  4o 

4.780 

775 

1.2f0 

2.18 

2.  "i2 

(i.:«« 

880 

1.322 

2.2:^ 

2,49 

3,340 

1,000 

1,491 

2.51 

2.W) 

14.820 

1 

705 

1,822 

:i07 

41. -1 

8.780 

1.180 

2.153 

.3.63 

4  19 

4,:m) 

1.18') 

1,719 

2.90 

.3.02 

15.540 

1,1. V. 

2,444 

4.12 

4  75 

16, 44.0 

2,or« 

3.804 

6.42 

7.  16 

12,540 

1,475 

2.9.32 

4.95 

5.71 

6,140 

1.475 

2,. 549 

4.30 

4  80 

2,;«)0 

1,180 

1.570 

2.65 

a  05 

13.»KiO 

1.04.5 

4.876 

8.22 

9  48 

6. 620 

1,8(50 

3,047 

5.14 

.5.  74 

2.0*0 

1.22.') 

1,542 

2.60 

a  00 

1.'225 

<X0 

1.091 

1.84 

2  05 

14.8(.0 

{HA) 

2,  .577 

435 

5.01 

16. 4(50 

9!i0 

2.  .525 

4  2(5 

.'.7. 97 

2. 320 

i,o:f2 

1.441 

2.43 

2.ai 

.3.040 

7.'C  1 

1.283 

2.16 

2.49 

3,200 

59(5 

874 

1  47 

1.64 

928 

5,52 

6.34 

1.07 

1  23 

1.2.50 

.5.52 

720 

1.21 

i.an 

980 

510 

528 

623 

i.a5 

1.21 

.3,840 

829 

1.40 

1.61 

7.325 

ii)7 

1.304 

2.20 

2.37 

14.4:)0 

822 

2.100 

.3.54 

4.08 

3.  M\0 

1.0«i2 

1 .  m) 

2.31 

2.58 

3.840 

800 

1 .  259 

2.12 

2.44 

1.519 

618 

.8.80 

1.48 

1.65 

1.742 

.50«) 

(^82 

1.15 

L33 

4. 340 

712 

1.543 

2.60 

aoo 

1.281 

52S 

717 

1.21 

1.35 

o2S 

4*') 

469 

.791 

.912 

777 

4.-,2  ; 

5:«) 

.909 

1.01 

4,:i40 

41K) 

8.30 
1.043 

1.40 

1.61 

14.  ATiO 

4:i5 

1.76 

2a  94 
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Estimated  monthly  discharge  of  Txigaloo  River  near  Madison,  S,  (\ — Continued. 


Janiwiy.. 
February 

March 

April 


iUy.. 

June 

July 

August 

September. 

October 

Noveinber. 
December. 


Month. 


The  yenr. 


"I 


1905. 


Diachar 

1 

■pe  in  flccond-feet. 
Minimum.      Moan. 

520          1.442 

Run-off. 

1  Maximum. 

1 

S«v-ft.  per 
sq.  mile. 

2.43 

Depth  in 
inches. 

1 

10.220 

2.80 

7.4(iO 

680 

2,404 

4  21 

4.:w 

2.680 

1,095 

1.4li6 

2.47 

2.85 

1.755 

898 

1,107 

1.87 

2.09 

4.160  . 

1,155 

2.087 

a  52 

4.0(i 

14.0<10  1 

870 

1.572 

2.(i5 

2.9»i 

2l.Wi0 

1.405 

4.025 

6.79 

7.83 

4,.m 

1.095 

1.986 

X  35 

3.86 

1.610 

72.-. 

942 

1.59 

1.77 

5,000 

7a'. 

996 

1.68 

1.94 

845 

(>40 

704 

1.19 

1.33 

11,180 

640 

2.414 

4.07 

4.IV9 

21.860 

520 

1,770 

2.98 

40.56 

SAVANNAH    RIVER    NEA^   CALHOI'N    FALLS,    S.    C. 

Systematic  measurements  were  begun  at  this  point  August  4,  1896. 
The  station  is  located  at  the  Seaboard  Air  I^e  Railroad  bridge,  3 
miles  west  of  Calhoun  Falls,  S.  C,  above  the  mouth  of  Beaver  Dam 
Creek,  at  the  head  of  Trotters  Shoal,  and  about  one-fourth  mile  below 
the  mouth  of  Rock\'  River.  The  observer  is  Peter  J.  Pfeiffer,  who 
reads  the  gage  once  daily.  The  station  is  also  used  by  the  United 
States  Weather  Bureau,  which  pays  the  gage  reader. 

The  river  is  divided  into  two  channels  by  a  large  island  containing 
several  hundred  acres.  Both  channels  are  slightly  curved  for  about 
2,000  feet  above  the  bridge  and  are  straight  for  about  500  feet  below. 
The  west  channel,  which  is  the  main  river,  is  sluggish  only  at  low 
water.  It  has  a  rough  and  rocky  bed  and  in  places  the  current  is 
irregular. 

The  east  channel  is  a  good  section,  but  has  a  low  velocity.  The 
right  bank  of  the  west  channel  and  the  left  bank  of  the  east  channel 
are  high  and  wooded  and  are  not  liable  to  overflow.  The  island 
between  the  channels  is  nearly  covered  at  extreme  high  water.  At 
low  water  the  east  channel  is  150  feet  wide  and  from  3  to  4  feet  deep. 
The  main  channel  is  about  400  feet  wide  and  from  2  to  8  feet  deep. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
railroad  bridge,  to  which  the  gage  is  attached.  This  bridge  consists 
of  one  short  span  175  feet  in  length  across  the  east  channel  and 
three  spans  of  155  feet  each  across  the  west,  or  main,  channel.  These 
two  sections  are  connected  by  875  feet  of  a  wooden  trestle,  from  35 
to  45  feet  high,  which  crosses  the  island  between  the  two  channels. 
The  base  of  the  rail  is  about  54  feet  above  low  water.  The  initial 
point  for  soundings  is  the  left-bank  end  of  the  iron  bridge  on  the 
upstream  side.  A  separate  initial  point  has  been  used  for  each 
channel,  the  description  being  the  same  in  both  cases. 


32 


WATER   RESOURCES   OF   GEORGIA. 


The  chain  gage  is  bolted  to  the  downstream  guard  rail,  185  feet 
from  the  initial  point  for  soundings.  The  length  of  the  chain  from 
the  index  to  the  end  of  weight  is  57.10  feet. 

Bench  mark  No.  1  is  the  top  of  the  iron  girder  under  the  cross-ties 
of  the  downstream  side  of  the  bridge  at  a  point  40  feet  west  of  the 
second  pier  from  the  east  end  of  the  bridge ;  elevation,  54  feet  above 
the  gage  datum.  Bench  mark  No.  3  is  a  copper  plug  set  in  soUd  rock 
on  the  east  bank  of  the  east  channel,  15  feet  from  the  edge  of  the 
water  and  110  feet  upstream  from  the  center  of  the  railroad  track; 
elevation,  14.38  feet  above  gage  datum.  The  station  was  discontinued 
December  31,  1903. 

Gage  heights  and  monthly  estimates  of  flow  for  1901  and  1902, 
previously  pubUshed  for  this  station,  are  considered  unreliable  and 
hence  are  not  republished  in  this  paper. 

JJiscIuinjc  measurejrwnts  of  Savannah  Ninr  mar  Calhoun  Falls ,  S.  C\ 


Date. 


August  4 

18 '(). 

SeptemlxT  22 

OctoIxT  31 

January  20... 

1897. 

April  28 

Juno.  12 

September  29 

November  3. . 

April  IG 

]X>H. 

March  4 

\^.r.K 

Mfiv  1(> 

September  2S 

Noveml)er  10 

Gage 
height. 


Feet. 
2.40 
1.77 
2.10 


2.90 

3.21 

2.80 

l.fl) 
•>  I  •} 


2.75 


4.77 
3.45 
2.30 
2.25 


Dis- 
chargiv 

Sec. -ft. 
2,(568 
1.531 
2;  054 


4.204 
(i,44ti 
4.409 
l,(i03 
3,812 


4.081 


12,080 
5,258 
2.057 
2,  a* 


Date. 


1100 
March  1 

1901. 

January  21 

April  25 

August  13 

H)02, 

July  19 

October  1 

1903. 

March  20 

May7 

June  10 

August  13 

September  15 

Oct;olH>r28 

DecemlHT  8 


1   OaiTt^ 
,  hei^t. 

Dis- 
chaiige. 

Feet. 
5.47 

Sec.-ft. 
13.800 

3.15 
4.(iO 
4.55 

5.331 
10.430 
10.840 

2.50 
3.45 

2.517 
6.844 

4.15 
'      3.  (JO 
4.75 
2.80 
2.52 
2.33 
2.12 
1 

9,7(i9 
7.103 
10.100 
3.H23 
3.200 
2.534 
2.UI8 

Daily  gage  height,  in  feet,  of  Savannah  Rivir  lucr  Calhoun  Falls,  S.  C. 


T)»v 


1.. 

is-r.. 

2 

3. 

4 

. .      2.  4 

5 

. .      2.  3 

(I 

2   r, 

7 

. .      2.  1 

s 

2  0 

9 

2  : .'; 

10 

..      2  1 

n 

. .      2.  ().') 

12 

2.0 

13 

. .     i.:5 

14 

..'    2.8 

15 

3  I 

16 

2,3 

Aug.  ;  Sept.      Oct. 


2  0  2. 0 

1.9  1.95 
l.H,')  I     1.9 

1.8  1.95 

1.'.-)  1.9 

3.  .So  1.85 

3. 0  1.9 

2.  4  1.  75 

2.4  1.7 

2.25  1.7 


Nov.     Dtxi. 


2  2 

2.0 

2.3 

2  :'5 

2.  !r. 

2.  5 

2.  1 

2.4 

2.0,5 

2. 15 

2.0 

2.0 

2.2 

2.  15 
2.05 
3.0 
5.  Co 
7.  15 

4.  75 
3  0 

2.r. 

2.  •  o 
2.  3 
2.2 

5.  0 
4.1 
.3.(i 
3. 25 


5. 
5. 
4. 
5. 
5 


(i 
0 

•5 
15 
0 


4.a'i 
3. 


I    J 


3. 
2 

9 

2. 

o 

3. 
3. 


o 

75 
05 
2 

85 

() 

45 

85 
2 


i 
1 

Day. 

1    17. 

180(). 

18 

I'J 

20 

21 

'» 

23 

•"J 

*:5 

ly, 

27 

1    28 

.)■< 

.'0 

;n 

Aug.     Sept. 


Oct. 


2.1 

2.0 

1.95 

2. 05 

1.05 

1.9 

2. 05 

1.9 

1.85 

2.0 

1.85 

1.8 

l.V 

1.8 

1.8 

1.85 

1.7 

1.75 

!.8 

2.6 

1.75 

'   75 

2.4 

2.15 

1   75 

2.35 

2.05 

•J.  0 

2.25 

2.0 

1'.  .'5 

2.0 

1.95 

2  0 

1.9 

1.9 

1  Ti 

1.95 

1.85 

1 

2.0 

1.05 

1 . :  5 

2.1 

Nov 


3.0 

2.9 

2.65 

2.4 

2.25 

2.35 

2.3 

2.3 

2.3 

2.25 

2.25 

2.2 

2.3 

2.05 


Dec. 


3.4 

3.  1 

3.0 

2.F5 

2.8 

2.75 
1:5 
6 
55 
5 
45 
4 

2.4 

2.4 

2.35 


2. 
2. 
2. 

2. 
9 
•> 


SAVANNAH   DBAINAOE   BASIN,   STREAM    FLOW. 
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Daily  gage  height,  in  feet,  of  Savannah  River  near  Calhoun  FaXU,  8.  C. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

ao 

296 
28 
28 
2  75 

265 

&8 

466 

42 

40 

44 

&5 

7.75 
7.25 

ao 
a2 

415 

a85 
a5 

40 

&36 
44 

41 
40 

ao 

a65 

ao6 

a4 

a25 

a25 

a3 

23 

235 

245 

28 

ao 

28 

266 

26 

25 

246 

235 

226 

22 

225 

25 

24 

245 

235 

23 

23 

23 

225 

22 

225 

225 

22 
22 
225 
23 

ao 

d75 

Apr. 

May. 

as 

&66 
43 

a96 

a85 

as 

a7 

aos 

a4 

a25 

a  15 

aos 

ao 

aos 

ai 

a  15 
ai 
aos 
ao 

205 

29 
29 
285 
2  75 
27 

26 

255 

24 

235 

225 

22 

265 
2  75 
28 
28 
2  75 

27 

26 

255 

25 

25 

24 

225 

215 

20 

22 

21 

206 

20 

205 

20 

1.9 

20 

LOS 

1.95 

1.9 

1.85 

1.85 

L8 

1.8 

1.85 

L8 

June. 

July. 

Aug. 

25 
24 
236 
225 

21 

265 

296 

29 

27 

26 

24 

23 

226 

22 

215 

22 

225 

22 

23 

225 

23 
27 
26 
24 
23 

225 

22 

215 

21 

20 

205 

a2 

ao 
as 
ao 

2  75 

25 

&06 

44 

aa25 

flept. 

Oct. 

LS 

LS 

L86 

L8S 

LS 

L75 

L75 

L7 

L66 

L75 

225 

266 

24 

225 

22 

215 
21 
215 
24 

ao6 

26 

24 

236 

23 

226 

23 

226 

22 

22 

215 

21 

Nov. 

Dec. 

1807. 

1 

2 

3 

4 

5 

25 
24 
24 
24 
235 

235 

23 

225 

225 

225 

22 
22 
23 

ao6 

2  75 

26 

265 

a35 

ai 

20 
5i4 

a95 
a6 
a2 
ai 

ao 

295 
295 
29 
29 
2  75 

23 

23 

225 

225 

22 

24 

235 

23 

225 

225 

22 

22 

215 

215 

22 

24 

235 

235 

245 

285 

27 

265 

29 

285 

a66 

5l5 
466 
405 
a85 

a6 

a45 

28 
&2 
40 

ao 
a25 

60 
&55 
7.2 
&05 

41 

a86 
ai5 

44 

41 
40 

406 
a95 

as 

a66 

a7 

a5 
a35 

406 

11 

a. 

a45 

a2 

a25 

ai 

ao 

29 
285 

28 
2  75 
266 
26 
26 

255 

26 

25 

25 

245 

24 

235 

23 

23 

23 

235 

23 

23 

225 

225 

225 
235 
24 

&4 
&9 
&3 
4  75 
11.66 

ia35 
a  15 
495 
406 

415 

41 

40 

aos 
a96 

ass 
as 
a  75 
a65 
a5 

a4 

a35 
a3 
a25 
a25 

as 

a25 

a2 

a25 

a4 

46 

a4 

a25 

ao 

445 
40 

as 
a55 
a2 
ao 

a  15 
aos 
ao 
ao 

29 

27 

266 

255 

25 

266 

25 
245 
2  35 
2  75 

ao 

285 

ao5 

29 
28 
27 

22 
215 

aos 

44 

41 

ai 

296 

aos 
a25 
aos 

295 

28 

ao 

285 
28 

ao 
aos 

295 
285 
28 

■    27 
266 
255 
255 
245 

25 
24 
23 

as 

295 

1.8 

L8 

1.8 

1.75 

L95 

206 

20 

1.95 

1.85 

LS 

1.75 

1.75 

1.95 

1.9 

1.9 

1.95 

20 

205 

225 

235 

205 

20 

LOS 

L9 

L85 

L9 

L85 

L8 

L8 

L8 

28 

265 

256 

24 

23 

ao6 

25 
24 
266 
245 

25 

256 

a25 

266 

255 

246 
25 

ao 
as 
ai 

405 

a46 
ao 

2  75 
266 

295 

as 
ao 

20 
27 
255 

L76 

L7 

LOS 

L6 

LO 

245 

2  75 

aos 
aos 

26 

245 

23 

25 

49 

SlOS 

aos 

ae 

a4 

a2s 

ao 

285 
25 
2  75 
40 
45 

405 

ass 

40 
a  75 

ao 
a65 

22 

24 

23 

225 

206 

20 

L96 

L95 

L9 

L86 

LS 

LS 

L85 

LS 

LS 

L75 

L75 

L7 

L7 

L75 

L75 
L85 
2  75 
225 
206 

20 

20 

L95 

L9 

L8S 

255 

a4 
aos 

27 
255 

245 

235 

225 

22 

23 

215 

21 

21 

206 

20 

20 

206 

20 

20 

L96 

L96 

L9 

L9 

L86 

L8S 

20 
a25 

aos 

295 
285 

28 
27 
285 

ao 

29 

2  75 
27 
26 
258 

6 

7 

8 

9 

10. 

255 

25 

24 

236 

295 

28 

27 

266 

255 

25 

246 

26 

266 

26 

255 

25 

29 

24 

24 

235 

235 

23 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1808. 
1 

2 

. 

3 

4 

i 

5 

1             ( 

6 

1 

7 

1 ■ 

8 

1 

9 

1 

10 

11 

I 

1 

12 

1 

1             1 

13 

' 

14 

1             1 

15 

1                                                      1 

16 

1 
1             1 

17 

I ' 

18 

1 

19 

.......        .... 

t 

20 

1 

1 

21 

i 

22 

1 

23 



1 

24 

1 

1 

25 

1        1 

36 

• 

27 

1 

1 

28 

1 

1 

29 

1  _^_   ' 

1               ' 

30 

1        1 

31 

1....!!. 

1 1 

a  Diaoontinoed  Augaat  9, 1806,  and  reestablished  March  A,  1890. 
3696— IRR  197—07- — ^3 
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Daily  gage  height  y  in  feet,  of  Savannah  River  near  Calhoun  Falls,  S.  C. — Continued. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


Icflnfa 


Feb.  I  Mar.  '  Apr. 


» 


1900. 


1903. 


3.3 

a2 
a2 

3.1 
3.0 

3.0 
2.9 
2.9 
2.9 

ao 

3.2 
4.0 
3.9 
3.7 
3.6 

3.5 
3.3 

a3 
a4 
a9 

a  8 
a6 
as 
a4 
a2 

a2 
ai 
ao 
ao 
ao 

2.9 


10 
4.0 
4.4 
4.4 
4.2 


2.9 
Z8 
2.8 
2.7 

2.8 


2. 
2. 
2. 

a 
a 


5.2 

9.3 

15.5 

19.4 

&0 

5.5 
4.9 
4.7 
4.4 
4.3 

4.2 
5.4 
4.7 
4.4 
4.2 

4.0 

a  9 
a9 


4.75 
195 

4.65 
4.4 

4.35 
425 
4.2 

4.05 

a9 

40 
40 
5i25 

lae 

9.0 
&9 
7.0 
9.0 

7.05 

5.0 

SiO 

49 

5.0 

&1 

405 

485 

&95 

5.1 

7.0 


5.3 
6l5 
46 

42 

a9 

a8 
a6 

4  0 
49 
4  3 

a9 
a8 
a6 
a4 
a3 

46 
45 
40 

a  8 

42 
40 

a9 
as 

40 

5.6 

5.7 
5.0 
48 
42 
a  9 
a7 


I 


42 

as 
a9 

&3 

&i 


ia4 

7.1 
49 
44 
42 


I 


&6 
5.0 
485 
49 
4  75 


4 

4 
4 
5. 
5. 


7 

75 

65 

6 

1 


95 

8 


4 

4 
47 
45 
43 

40 

a9 
a7 
a7 
a5 

a4 
a2 
ao 

2.9 
40 

46 
5ul 
5.0 
47 
41 


a6 
a5 
a  5 
a7 
a6 

a4 
a3 
a4 
a4 

a3 

a6 

40 

as 
a6 
a6 

a5 
a5 
a9 

5.0 
5.1 

&o 
ia4 

5l5 
&9 
&0 

49 
42 
40 
4  2 
40 


May. 


40 

ao 
as 
as 
a7 


a9 

a9 

a 

a 

a 


a 
a 
a 
a 
a 


a4 
a4 

a4 
a5 
a5 

a4 

a5 

a7 

a55 

a5 

a4 

a25 

a2 

a2 

ai 

a3 


4  0 

a9 

42 
40 

a9 

a7 
a6 
a4 
as 
ai 

ai 
ao 
ao 
ao 

2.9 

2.9 
2.9 

2.8 

ao 
ao 

2.9 
2.9 

ao 

49 
42 

a2 
ao 
ao 

2.9 
2.9 

Z8 


July.  Aug. 


5.2 

as 

45 

a7 

40 

a7 

a9 

40 

40 

a9 

as 
a2 
a2 
a2 
ai 

ao 

2.9 

ao 
as 
a2 

a4 

a5 

5w0 

a9 
a7 


a 
a 
a 
a 
a 


ai 
ao 
ao 

2.9 
Z9 

ao 
a9 

a6 
as 


28 
2.7 

ai 

2.9 

a5 

a4 

a9 

11.0 
5.0 

a5 

ao 
ao 
ai 
ao 
ao 

as 

5.6 

ai 

49 
40 

a7 
ae 

4  0 
12.7 
12.0 

7.8 
5.0 
4  5 
a  9 
as 


a6 

&5 
44 

4G 
48 


a2 
ao 

29 
27 
27 

26 
27 
27 

ao 

29 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


22 
23 
23 
23 
24 

27 
27 
5.0 

a5 
a6 
a4 


a  6 
a2 
ao 
ao 

29 

2  9 
2  8 
27 
27 
26 

25 
24 
24 
25 
24 

2  3 
22 
22 

21 
21 

21 
20 
22 
23 
22 

22 
23 

a4 
a2 
a4 
ai 


a5 
a5 
a6 
a9 
a7 


as 
ai 
ao 

29 
28 

27 

26 
26 

ao 

29 

28 
28 
2.7 
27 
26 

26 
26 
26 
25 
25 

26 
28 

ao 

29 
27 

27 
28 

ao 

29 

a5 
a2 


a2 
ao 
ao 

29 
29 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2  5 
26 
26 
24 
23 

22 
20 
20 
1.9 
25 

29 
27 
29 
23 
22 
21 


ao 

29 
29 
28 
27 

29 
29 

ao 
ao 

29 

a2 
ao 
ao 

29 
29 

28 
27 
26 
26 
29 

29 

28 

2 

2 

2 


2 
2 
2 
2 
2 


a2 
a7 
as 
ao 
ao 

29 
28 
26 
25 
23 


22 

21 

20 

20 

47 

6l9 

5lO 

a2 

ao 

29 

29 

27 

27 

26 

24 

24 

22 

20 

20 

21 

ai 

29 

ao 

28 

ao 

28 

ai 

28 

a2 

27 

22 
21 
21 
22 
24 

ao 

28 

ao 
a5 
a2 

ao 

27 
25 
24 
23 

24 
24 
23 
23 
24 

23 
23 
23 
22 
22 

22 
21 
21 
22 
23 
25 


21 
20 
20 
21 
21 

ao 

27 
26 
25 
24 

2.4 
26 

a9 
ao 

20 

28 
26 
25 
25 
24 

24 
24 
25 
5.0 
40 

ao 
a7 
a5 
as 
ai 

20 


26 
25 
25 
24 
24 


26 
25 
25 
24 
24 

24 
25 
24 
23 
22 

22 
21 
21 
20 
21 

21 
21 
20 
20 
20 

21 
21 
23 
23 
24 

40 

a4 
a2 

20 
28 


20 

ao 
ao 

43 
40 

as 
a7 
a4 
as 
a2 

a2 
ao 

20 
27 
27 

26 
26 
26 
26 

ao 

29 
28 
28 
26 
26 

a6 
a4 
a  2 
ai 
ao 


23 

?2 
23 
26 


Dec. 


27 
28 
29 
27 
26 

26 
26 
25 
25 
24 

25 
49 
&0 

as 
a5 

as 
ai 
ao 
ao 

2.9 

2.9 
2L8 
27 

ao 
as 


as 

as 

a 

a 

a 

2 


ao 

29 
28 

a9 
as 

as 
a7 
ae 
a4 
a4 

as 
as 
a4 
a? 
ae 

a4 
a4 
as 
as 
ae 


a? 

as 

a 

a 

a 


a 
a 


a2 
a2 
as 
as 


20 
21 
21 
22 
22 
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Daily  gage  height,  infeety  of  Savannah  River  near  Calhoun  Falls,  S.  C  -(/ontinuwl. 


Day 

!  Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

1  July. 

Aug. 

Sept. 

O.t. 

Nov. 

Drc. 

IMB. 

1 

6 

41 

6l4 

41 

a9 

a7 

7.0 

as 

a4 

2.7 

24 

26 

2  3 

7......... 

41 

5.9 
12.7 

41 
40 

a9 

40 

a6 
a5 

1&3 
&0 

48 
40 

a2 
ai 

2.6 
2.6 

25 
25 

2  3 
2  2 

22 

8 

1      40 

2  2 

9 

a9 

9.4 

43 

5l9 

a5 

49 

41 

ao 

2.S 

27 

22 

22 

10 

a9 

5.3 

42 

45 

a5 

40 

a9 

ao 

ao 

26 

22 

23 

11 

41 

7.3 

1 
40  . 

41 

a4 

as 

40 

ai 

Z9 

26 

21 

22 

12 

1      44 

1L2 

&3  ' 

40 

a4 

40 

41 

a2 

2.8 

25 

21i      22 

13 

1      43 

&4 

5.9  1 

&1 

a3 

as 

40 

as 

2.6 

25 

22 

23 

H 

I      41 

46 

46 

12.9 

as 

a7 

42 

a4 

27 

24 

22 

22 

15 

a9 

44 

44 

9.5 

a4 

ae 

40 

a2 

a4 

24 

21 

22 

16 

as 

&3 

44  1 

5.0 

a5 

as 

as 

ai 

42 

25 

21 

21 

17 

a? 

9.5 

43  , 

&4 

a4 

as 

a7 

as 

40 

26 

21 

21 

18 

a6 

a4 

42 

&0 

a3 

34 

as 

5.6 

as 

ao 

22 

22 

19 

ae 

6l6 

42l 

5lO 

a4 

a2 

as 

&9 

a2 

28 

22 

22 

20 

'    ao 

1 

5l4 

43 

49 

a4 

ao 

a2 

45 

ao 

26 

27 

23 

21 

'    ae 

49 

45  1 

49 

a3 

a2 

ai 

40 

ao 

25 

24 

24 

22 

a? 

45 

&9 

48 

a3 

ai 

ao 

a7 

2.9 

24 

23 

23 

23 

ae 

43 

ILl  . 

•    47 

a2 

ao 

ao 

as 

29 

24 

22 

22 

24 

'    as 

41 

14  5  ' 

45 

a2 

ai 

ai 

ai 

28 

23 

22 

22 

25 

'    a3 

40 

&7 

43 

ai 

ao 

2.9 

ai 

28 

22 

21 

22 

26 

a2 

a7 

&9  1 

40 

ao 

ao 

29 

ao 

28 

2  2 

21 

21 

27 

'    ai 

a8 

47 

a9 

ao 

a2 

219 

ao 

27 

21 

20 

22 

28 

as 

7.0 

44 

a9 

ai 

as 

2  8 

Z9 

27 

22 

20 

22 

29 

,    a4 

49  I 

as 

ai 

40 

Z8 

2L9 

27 

21 

20 

22 

30 

1      43 

9.1 

as 

a4 

ae 

2.9 

ao 

26 

21 

20 

21 

31 

1  ^' 

"i 



as 



ao 

2.9 

23 

2  1 

Rating  tables  for  Savannah  River  ^  near  Calhoun  Falls,  S.  C. 

AUGUST  4  TO  NOVEMBER  28,  1896.o 


Dis- 
charge. 


Gage 
height. 


Sec.'fl. 
1,460 
1.575 
1,700 


Feet. 
2.00 
210 
2.20 


Dis- 
cbargB. 

Sec-ft. 
1.850 

2.  aw 

2,250 


Gage 
height. 

Feet. 
2.30 
2  40 
2  50 


Dis- 
charge. 

Sec-ft. 
2,450 
2. 670 
2,870 


Gage  Dis- 

hcl^t.   '  charge. 


Feft. 
2  60 
2  70 
2  80 


Sec-ft. 
3.U60 
3.280 
3,500 


NOVEMBER  20,  1806,  TO  DECEMBER  31,  1898.6 


1.60 
1.70 
1.80 
1.90 
200 
210 
220 
2  30 
240 
2  50 


1,350' 

1,450 

1,560 

1,720 

1,875 

2.045 

2,235 

2,445 

2.680 

2,940 


1              1 

2.60    1 

3,240 

3.50 

7,500 

2.70 

3,590 

3.60 

8,000 

280 

4,000    1 

a  70 

8.500 

290    , 

4,500 

aso 

9,000 

aoo   ' 

5,000 

a  90 

9.500 

a  10  1 

5.500 

4  00 

10.000 

a  20 

6,000 

410 

10,500 

aso 

6,500    , 

4  20 

11.000 

a  40  1 

1 

7,000    ' 

1 
1 

4  30 

11,500 

4.40 

12,000 

4.50 

12,500 

4  60 

13.000 

4  70 

13.500 

4  80 

14.C00 

4  90 

14.  .7)0 

5.00 

16,000 

6.00 

20.000 

7.00 

25.000 

JANUARY  1  TO  DECEMBER  31,  1899.c 


a  10 
a20 

aso 
a40 
aso 
aeo 
a70 
aso 
a90 

4  00 
4  20 


3,790 
4,160 
4.596 
5.036 
5,480 
5.924 
6,768 
6,812 
7,2.56 
7,700 
8,588 


4  40 
4  GO 
4  80 
5.00 
5.20 
5.40 
5.(i0 
5.80 
6.00 
6.50 
7.00 


9,476 
10,3(M 
11.552 
12; 140 
13.028 
13.916 
14.840 
15,<r92 
16,  .WO 
18..S00 
21,020 


7.50 

8.00 

8.50 

0.00 

9.. 50 

10.00 

10.  ."tO 

11.00 

12  00 

13.  no 

14  00 


23.240 
25. 4iiO 
27.r»M) 
29.900 
32. 120 
34.  .340 

30.  rm 

3S. 7H0 
43. 220 
47.  fK'-O 
52. 100 


o  Above  gage  height  2.80  feet  the  following  rating  table  (Nov. 29,  lS9fi,  to  Doc.  31, 1898-  should  l>e  iwed. 
ft  Above  gage  height  2.80  feet  the  rating  curve  is  a  tangent,  the  difference  bein^  .500  por  tcntii. 
c  Above  ga^  heignt  3.40  feet  the  rating  curve  is  a  tangent,  the  difl^ncc  lacing  444  per  tenth, 
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Rating  tables  for  Savannah  River^  near  Calhoun  Falls,  S.  C. — Continued. 

JANUARY  1  TO  DECEMBER  31. 1«».« 


Gage 
height. 

Dis- 
charge. 

aec-ft. 

Gage 
height. 

Feet. 

Di«-     ' 
charge. 

Sec-ft. 
3,500 

'     Gago 
height. 

i     Feet. 

Din- 
charge. 

8ec-n. 
9,990 

!     Gage 
height. 

Feet. 

Dia- 
chaxge. 

Feet. 

8ec-ft. 
26.650 

1.40 

1,176 

2.90 

4.40 

8.00 

1.50 

1,260 

3.00 

3,900 

4.50 

10.426 

8.50 

27,826 

1.60 

1,350 

3.10 

4,335 

4.60 

10,860 

9.00 

30.000 

1.70 

1,445 

3.20 

4.770 

4.70 

11.296 

9.50 

32,176 

1.80 

1,545 

3.30 

5,205 

4.80 

11,736 

10.00 

34,350 

1.90 

1,650 

3.40 

5,640 

4.90 

12,166 

11.00 

38.700 

2.00 

1,760    , 

3.50 

6,075 

5.00 

12,600 

12.00 

43,050 

2.10 

.1,870 

3.60 

6,510 

6.20 

13,470 

13.00 

47,400 

2.20 

'1,990 

3.70 

6,945 

6.40 

14,340 

14.00 

61,750 

2.30 

2,120 

3.80 

7,380 

5.60 

15,210 

16.00 

56,100 

2.40 

2,280 

3.90 

7,816 

6.80 

16.080 

16.00 

60,450 

2.50 

2,470 

4.00 

8,250 

6.00 

16,950 

17.00 

64.800 

2.60 

2,690 

4.10 

8,686 

6.50 

19,126 

18.00 

69,150 

2.70 

2,910 

4.20 

9,120 

7.00 

21,300 

20.00 

77,850 

2.80 

3,150 

■ 

4.30 

9,555 

7.50 

23,475 

a  Above  gage  height  3.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  436  per  tenth. 

JANUARY  1  TO  DECEMBER  31,  1903.a 


1' 

2.00 

1,870 

2.80 

3.930 

3.60 

6,910 

4.40 

10,060 

2.10 

2,050 

2.90 

4.280 

3.70 

7,300 

4.50 

10,470 

2.20 

2,250 

3.00 

4,640 

3.80 

7,690 

4.60 

10.890 

2.30 

2,470 

3.10 

5.010 

3.90 

8,060 

4.70- 

11,310 

2.40 

2.710 

3.20 

.5,390 

4.00 

8,470 

4.80 

11,740 

2.50 

2,980 

3.30 

6,770 

4.10 

8.860 

4.90 

12,170 

2.60 

3,280 

3.40 

6.150 

4.20 

9,260 

6.00 

12,600 

2.70 

3,600 

3.50 

6,630 

4.30 

9,660 

. 

a  Above  gage  height  5.00  feet  this  table  is  the  same  as  the  ICWO  table. 


Estimated  monthly  discharge  of  Savannah  River  near  Calhoun  Falls ,  S.  C. 

[Drainage  area,  2,712  square  miles.] 


Discharge  in  srcond-feet. 


Month. 


August  4  to  31 . 

September 

October 

November 

December 


1896. 


1897. 


January.. 
February. 
March  — 
April 


May. 

June 

July 

August 

September. 
October... 
November . 
December. 


Maximum. 


The  year. 


1898. 


January 

February 

March 

April 

May 

June 

July 

August  1  to  9. 


5,500 

9,250 

2.870 

26,000 

18,000 


17,000 

32,750 

28,750 

56.750 

18,000 

12,000 

10,250 

4,750 

3.800 

5,250 

7,000 

5.000 


56,750 


17.500 

6.250 

23,750 

13.000 

4,000 

2.560 

15,250 

15,250 


Minimum. 


1,526 
1,460 
1,460 
1.950 
2,560 


2,235 
4,000 
3,420 
6,000 
2.235 
2,140 
2,445 
1,875 
1,460 
1,405 
1.650 
2,445 


1,405 


2,140 
2.340 
2,235 
2,5C0 
1.580 
1,520 
1.350 
2,940 


Mean. 


2,126 
2,360 
1,821 
5,644 
6,468 


4,456 

11.366 

10,950 

13,342 

6,010 

4,696 

4,307 

2,664 

1,873 

2.220 

2,820 

3,355 


5,671 


4.500 
3.231 
3,638 
5.396 
2,399 
1,761 
6,314 
7,137 


Run-off. 


8ec.-ft.per 
sq.  mile. 


0.78 

.87 

.67 

2.08 

2.38 


64 
19 
04 
92 
22 
73 
59 
98 


.82 
1.04 
1.24 


2.09 


1.66 
1.19 
1.34 
1.99 
.88 
.65 
2.33 
2.63 


Depth  in 
inches. 


0.81 

.97 

.77 

2.32 

2.75 


1.89 
4.3G 
4.66 
5.49 
2.56 
1.93 
1.83 
1.13 
.77 
.94 
1.16 
1.43 


28.15 


1.91 
1.24 
1.54 
2.22 
1.01 

.72 
2.09 

.38 
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EstimaUd  monthly  discharge  of  Savannah  River,  near  Calhoun  FalU,  S.  C. — Continued. 


Month. 


ICaichitoSl. 


1S99. 


Jane 

July 

August 

September. 
October... 
November. 
December. 


JanuAry.. 
February. 
ICarch.... 
April 


igoo. 


Api 

liay 

Jmie 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


Jannary... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


1903. 


The  year. 


Discharge  in  socond-feet. 

Run-off. 

Maximum. 

Vlnlmnm. 

Mean. 

S«x;.-ft.  per 
6q.  mile. 

Dopthln 
inches. 

fiO,3M 

7,356 

15,185 

5.60 

5.83 

19,244 

3,120 

9,632 

3.55 

3.96 

7,700 

3,770 

5.796 

3.14 

2.47 

12,140 

3,120 

4,922 

1.81 

2.03 

12,140 

1,990 

3,184 

1.17 

1.35 

5,480 

2,330 

3,031 

1.12 

1.29 

4,160 

1,990 

2.870 

1.06 

1.18 

7,2M 

1,910 

2,549 

.94 

1.06 

7,700 

1.830 

2,474 

.91 

1.01 

12,140 

2,190 

4,434 

1.63 

i.«r 

8.2M 

3,500 

3,961 

1.46 

1.68 

75,240 

2.910 

13,362 

4.93 

5.14 

19,125 

5,205 

9.485 

3.50 

4.04 

36,090 

6,205 

10.048 

3.70 

4.13 

12,165 

3,150 

5.235 

1.93 

2.23 

46.005 

2,910 

11,427 

4.21 

4.69 

6,510 

1,760 

3,019 

1.11 

1.28 

4,  no 

1,660 

2,700 

1.00 

1.15 

20,865 

1,760 

4.230 

1.56 

1.74 

12.600 

1,760 

3,819 

1.41 

1.63 

9,565 

2,690 

4.531 

1.67 

1.86 

7,815 

3,150 

5. 660 

2.09 

2.41 

76,240 

1,660 
5,010 

6,456 

2.38 

31.96 

10,060 

7,777 

2.87 

3.31 

46,095 

7,300 

17,551 

.0.47 

6.74 

53,925 

8,470 

16,244 

5.99 

6.90 

46.965 

7,690 

12,325 

4.54 

5.07 

8,470 

4,640 

6,216 

2.29 

2.64 

57.405 

4.640 

10,071 

3.71 

4.14 

11,740 

3,930 

6.623 

2.44 

2.81 

20,865 

4,280 

6,265 

2.31 

2.66 

9.260 

2.980 

4.402 

1.62 

1.81 

4,640 

2,050 

2.878 

1.06 

1.22 

3,600 

1,870 

2.301 

.85 

.95 

2,710 

1,870 
1,870 

2,170 

.80 

.02 

1         57,405 

7,902 

2.91 

39.17 

SAVANNAH   RIVER  AT   WOODLAWN,  8.  C. 

This  station  was  established  November  9,  1005,  by  M.  R.  Hall. 
It  is  located  at  the  Charleston  and  Western  Carolina  Railway  bridg^e, 
1,000  feet  from  the  depot  at  Woodlawn,  S.  C,  17  miles  above  Augusta, 
Ga.,  and  10  miles  above  the  Augusta  water-power  dam. 

The  flow  is  almost  natural  at  this  point,  being  affected  very  slightly 
by  stored  water,  mostlv  from  Seneca  River.  The  river  is  divided  by 
a  low  island  into  two  channels.  Tlie  east  channel  is  the  main  part  of 
the  river,  as  there  is  very  little  water  flowing  in  the  west  channel  at 
ordinary  stages  and  probably  none  at  the  lowest  stage.  The  channel 
is  practically  straight  at  the  station.  The  left  bank  is  high  and  will 
not  overflow  except  under  the  short  trestle  approach.  The  island 
and  the  bank  for  a  short  distance  west  of  the  west  channel  will  over- 
flow. The  current  is  swift  and  is  good  in  the  greater  part  of  the 
section  at  low  water,  but  at  places  it  is  broken  and  irregular  or  is 
sloping  with  the  direction  of  the  section.  The  bed  of  the  stream  ia 
mostly  rock,  the  considerable  roughness  of  which  causes  the  irregu- 
larities in  the  current  above  mentioned.  Careful  measurements 
should  give  good  results  at  this  station. 
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Discharge  measurements  are  made  from  the  upstream  side  of  the 
railroad  bridge,  which  is  in  four  spans  over  the  east  channel  and  a 
single  span  over  the  west  channel.  Across  the  island  between  the 
two  channels  there  is  about  900  feet  of  wooden  trestle. 

The  gage  is  a  boxed  chain  gage,  attached  to  the  upstream  end  of  the 
second  floor  beam  from  the  left  end  of  the  bridge.  The  length  of  the 
chain  is  39  feet.  It  is  read  twice  each  day  by  M.  A.  Palmore.  The 
bench  mark  is  the  top  of  the  .upstream  end  of  the  second  floor  beam 
from  the  left  end  of  the  bridge;  elevation,  37.00  feet  above  the  datum 
of  the  gage. 


Discharge  measurements  of  Savannah  River  at  Woodlavmj  S,  C, 

Date. 

Qaste 
height. 

Dls- 
chaise. 

1905. 
November  9 

Feet. 
3.49 
3.31 

Sec,-ft. 
3,216 

November  21 

3,060 

Daily  gage  height  ^  in  feet  y  of  Savannah  River  at  Woodlawny  S.  C. 


Day. 


Nov.       Dec.     I 


Day. 


1905l 
1 

1 

aG5  '■ 

2. 

a6 

3 1 

&9 
12.1 
9.2 
&2 
5lO 
4.6 
&4 
11.6 
9.4 

4 1 

6.:: t 

6 1 

7 1 

8 1 

9 

a55 

a55 

4.1 

10 

11 

Day. 


1905. 
12 

4.1 

as 

a45 

a55 

a5 

a45 

a45 

as 

as 

a4 

6.9 
&6 
6l4 
5l8 
&2 
&9 
5.3 
&0 
7.2 
15l5 

13 

,  14 

1  15 

16 

1  17 

1  18 

19 

20 

21 

1 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1905. 


Dec 


14.0 
9L8 
7.3 
6l3 
5l8 
&4 
5.4 
7.8 
7.3 
6.2 


SAVANNAH   RIVER   AT   AUGUSTA. 

Since  1875  observations  of  river  heights  have  been  maintained  at 
this  station  by  the  city  of  Augusta  at  the  city  highway  bridge.  The 
United  States  Weather  Bureau  has  published  the  results  of  observa- 
tions from  1875  to  1905  in  a  volume  entitled  ''Stages  of  Water  at 
River  Stations." 

The  channel  is  straight  for  a  long  distance  above  and  below  the 
bridge  and  is  about  560  feet  wide  at  low  water.  The  banks  are  high, 
but  will  overflow  at  times  under  a  part  of  the  length  of  the  approaches 
and,  at  verj^  high  stages,  for  a  long  distance  on  either  side  of  the  river 
beyond  the  ends  of  the  bridge.  The  bed  of  the  stream  is  sandy  and 
undeQ2:oes  considerable  change.     The  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
North  Augusta  bridge  at  Thirteenth  street  in  the  city  of  Augusta. 
This  bridge  consists  of  three  spans,  each  208  feet  long,  with  319  feet 
of  wooden  approach  on  the  right  bank  and  259  feet  on  the  left.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank 
on  the  downstream  side. 
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The  gage,  located  at  the  Fifth  Street  Bridge,  1  mile  below  the  mea»- 
ming  station,  is  a  vertical  timber  fastened  to  the  first  bridge  pier  which 
is  in  the  water  on  the  side  of  the  pier  near  the  upstream  comer,  facing 
the  right  bank.  Readings  are  made  four  times  each  day  by  J.  M. 
Youngblood,  keeper  of  the  city  bridge,  usually  at  6  a.  m.,  12  m., 
6  p.  m.,  and  9  p.  m.  The  6  a.  m.  readings  are  those  used  by  the 
Weather  Bureau,  but  are  liable  to  be  very  misleading,  owing  to  the 
great  diurnal  fluctuation  of  the  water  surface,  and  should  not  be  used 
for  important  work.  In  the  publications  of  the  United  States  Geo- 
logical Survey  since  1900  the  average  of  all  four  of  the  daily  readings 
is  used  and  is  reduced  to  feet  and  tenths  of  a  foot.  The  zero  of  the 
gage  is  the  datum  of  all  the  city  levels,  and  any  city  bench  mark  can 
therefore  be  used.  A  point  is  established  on  the  North  Augusta 
bridge  from  which  to  measure  down  with  a  steel  tape.  This  is  the  top 
of  the  plate  through  which  the  top  pipe  of  the  bridge  fencing  passes, 
which  is  riveted  to  the  right  side  of  the  intermediate  post  at  the  down- 
'stream  end  of  the  third  floor  beam  from  the  right-bank  end  of  the 
bridge,  and  at  ordinary  stages  it  is  55.00  feet  above  water,  less  the 
reading  of  the  gage. 

This  station  is  located  below  all  the  wheels  of  the  large  developed 
water  power  belonging  to  the  city  of  Augusta. 

Water  is  diverted  from  the  river  above  the  city  by  a  canal  following 
along  the  right  bank,  described  in  Volume  XVI  of  the  Tenth  Census, 
1880,  page  789.  A  measurement  of  the  canal  by  B.  M.  Hall  on  Sep- 
tember 29,  1897,  above  all  the  water  wheels,  showed  a  flow  of  2,640 
second-feet,  presumably  all  of  which  was  passing  through  the  water 
wheels  under  varying  heads.  The  full  head  is  50  feet,  but  the  canal 
has  three  levels.  Some  of  the  wheels  discharge  from  the  upper  level 
or  main  canal  directly  into  the  river,  while  others  discharge  from  one 
level  to  another. 

The  highest  water  recorded  was  on  September  11,  1888,  at  38.7  feet. 
At  that  time  the  entire  city  was  submerged,  10  persons  were  drowned, 
and  property  was  damaged  to  the  amount  of  $2,000,000. 

The  floods  of  this  river  have  been  investigated  under  the  direction 
of  the  Corps  of  Engineers,  United  States  Army,  and  reports  prepared 
by  George  W.  Brown,  assistant  engineer.  The  first  of  these,  dated 
February  11,  1889,  was  printed,  with  maps,  as  House  Ex.  Doc.  No. 
213,  Fifty-first  Congress,  first  session;  it  was  also  given,  with  few 
maps,  in  the  Report  of  the  Chief  of  Engineers,  United  States  Army, 
1890,  page  1340.  A  later  report,  dated  June  10,  1890,  also  prepared 
by  Mr.  George  W.  Brown,  was  printed  as  Ex.  Doc.  No.  255,  Fifty- 
first  Congress,  second  session.  In  this  report  is  given  a  rating  table, 
showing  the  probable  discharge  of  the  river  at  heights  on  the  gage 
of  from  5  to  40  feet.  On  page  17  of  this  latter  document  is  shown 
the  run-off  in  cubic  feet  per  second  per  square  mile  for  various  por- 
tions of  the  drainage  basin.     A  table  of  distances  and  elevations  and 
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slope  of  river,  as  well  as  a  description  of  the  character  of  the  drainage 
basin,  is  also  given. 

From  the  figures  in  the  above-named  reports  a  computation  was 
made  by  Cyrus  C.  Babb  of  the  fluctuations  of  flow  of  Savannah  River, 
the  results  being  published  in  the  Fourteenth  Annual  Report,  Part 
II,  of  the  United  States  Geological  Survey,  page  147,  relating  to 
the  years  1884  to  1891,  inclusive.  A  discussion  of  the  results  is  also 
given  in  Transactions  American  Society  of  Civil  Engineers,  Volume 
XXIII,  page  332. 

By  the  use  of  a  rating  table  Mr.  Hall  has  computed  the  minimum 
flow,  by  months,  from  1892  to  1898,  inclusive.  In  each  case  he  has 
taken  the  average  of  all  the  readings  for  the  day  of  lowest  water  in 
the  given  month,  and  not  the  lowest  single  reading.  The  Jowest 
average  daily  reading  ,for  the  seven  years  is  that  on  July  3,  1898, 
of  3.88. 


Minimum  monthly  gage  height  and  discharge  of  Savannah  River  at  Augtutay  for  189t  to 

1898 y  tnchisive. 


Date. 


January  2 

February  7.. 

Maicha 

April  30 

liay2 

Juneao 

July  17 

August  10 

September  21 . 

October  2 

November  2. . 
December  15. 


1802. 


January  18... 
February  10. . 

March  31 

Apfil20 

May  29 

June  30 

July  15 

August  26 

September  26. 
October  31... 
November  21. 
December  15. 


1893. 


January  6 

February  4. . , 

March  31 

April  28 

May  31 

June  18 

July  16 

August  24 

September  13, 
October  31 . . . 
November  12. 
Decembers.. 


1894. 


January  8... 
February  10. 

March  1 

April  7 

May  18 

June  27 


1895. 


Ga«e 
leignt. 

Dis- 
charge. 

Feet. 
7.80 

Sec. 'ft. 
6,820 

&65 

8,328 

8.25 

7,606 

8.63 

8,502 

7.30 

5,922 

7.53 

6,358 

6,76 

5,033 

6.06 

4,091 

6.40 

4,522 

6.30 

4,589 

6.80 

5,092 

6.63 

4,843 

6.45 

4,591 

8.06 

7,318 

&00 

7,200 

6.30 

4,589 

6.35 

4,455 

6.70 

4,944 

5.53 

3,560 

5.23 

3,296 

6.86 

5,200 

6.06 

4,091 

6.73 

3,735 

6.30 

4,589 

7.10 

6,572 

7.76 

6,760 

8.13 

7,466 

7.23 

5.810  1 

6.36 

4.484 

5.33 

3.380 

5.2J 

3,296 

5.90 

3,910 

5.30 

3,352 

5.83 

3,840 

5.76 

3.765 

5.53 

3,550 

7.75 

6.728 

8.66 

8,506  1 

8.95 

9.220 

8.70 

8,800 

8.70 

8.656 

6.73 

5,040 

1805, 

July  21 

August  3 

September  30 

October  26 

November  2 

Deceml)er8 

1896. 

January  15 

February  28 

March  31 

April  24 

May  23 

June  18. 

July  4 

August  25 

Septeml)er23..... 

October  11 

Novemtier  1 

December  27 

ISLJ. 

January  12 

February  1 

March  6 

ADril29 

May  29 

June  27 

July  4 

August  31 

September  15 

October  10 

November  14 

December  12 

1898. 

January  11 

February  26 ■. 

March  27 

April  23 

May  29 

June  11 

Julys 

August  4 

September  30 

October  2 

November  6 

December  18 


Oage 


Di8- 
hei^t.  charge. 


Feel. 
6.66 
5.90 
5.40 
6.03 
6.20 
5.40 


6.50 
&10 
7.60 
6.03 
6.30 
4.Q3 
4.73 
6.16 
4.10 
3.94 
4.80 
6.16 


6.00 
7.40 
0.20 
8.60 
6.0O 
6.00 
5.65 
&40 
4.55 
3.93 
6.00 
5.85 


6.97 
6.67 
6.67 
6.97 
4.92 
4.20 
3.88 
6.65 
7.47 
7.02 
7.55 
7.86 


Sec.-ft. 
5.905 
3,910 
3,436 
3,125 
3,268 
3,436 


4,660 
7.396 
6,274 
4.040 
3,362 
3.045 
2.875 
3.200 
2.406 
2,323 
2,930 
4,158 


4,020 
6.088 
9,804 
8,436 
4.800 
4,020 
3,065 
3.436 
2,738 
2,330 
3.100 
3,860 


3,930 
3,885 
3.670 
5,350 
3,032 
2.475 
2,294 
4.730 
6.220 
5,435 
6.364 
6,916 
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DUdurrge  mtaturrmenU  of  Savannah  Riffr  at  Augutta. 
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Daily  gage  height,  in  feet,  of  Savannah  River  at  Augusta — Continued. 


Day. 

Jan. 

7.12 
a94 
a  67 
a42 

a5 

6.67' 
a  39 
6.65 
a  71 

a  71 

7.12 
10.4 
l&O 
12.79 

9.37 

a65 

ai2 

7.67 
7.94 
a94 

10.26 

10.44 

9.11 

a  44 

a  12 

7.96 

7.73 

7.19 

7.22 

7.2 

7.08 

15.2 

15.28 

17.3 

15.12 

12.4 

10.28 
9.37 
a95 
a  62 
a55 

a55 
17.12 
2a  45 
19.18 
14.65 

11.8 
11.9 

ia3 

11.55 
9.87 

9.48 
9.05 
9.0 
9.07 
10.28 

ia32 
9.47 
9.12 
9.05 
a95 
9.85 

Feb. 

a  87 
a  81 
a  44 
a  52 
a  33 

9.1 

a89 

ao8 

a  12 

iao4 

20.58 
27.19 
29.6 
32.  .31 
30.06 

22.08 
ia29 
12.75 
11.39 
10.46 

10  35 
14.79 
15.44 
12.89 
12.96 

12.37 
10.96 
10.31 

10.4 
9.5 
10.0 
25.6 
2a  7 

20.4 

lai 

12.7 
14.0 
17.3 

15.3 
12.7 
11.6 
10.7 
10.2 

9.8 
9.3 
9.2 

ai 
a9 

ao 
a6 
a6 
ao 
a7 

a7 
a7 
a4 

Mar. 

17.37 
2a  12 
ia87 
14.06 
11.44 

10.6 

10.37 

10.64 

17.35 

17.6 

14.35 

12.21 
ia96 
10.39 

iao8 
ia25 

17.27 
14.21 
11.42 

laos 

ia25 
ia7 

11.85 
1L73 
14.10 

19.65 
ia37 
14.79 
12.67 
1L46 
10.60 

a3 

a  2 

ao 
a  2 
ai 

ao 
ao 

7.8 
7.8 

ai 

10.1 

14.9 

11.8 

9.8 

a9 

ao 
a  2 
a2 
ao 
ao 

ao 
a7 
a4 
ao 
ao 

lai 

27.7 

2ao 

20.3 
14.8 
14  4 

Apr. 

May. 

Jane. 

July. 

14  46 
12.9 
ia25 
11.66 

ia6 

a62 
a27 
a96 
a  79 
a3o 

a  52 

a22 
aos 
a94 
a  6 

a37 
a64 
a37 
a  19 
a  04 

7.89 
7.30 

ao 
a2 
a92 

a32 
a  23 

1L12 

ia2 

1L88 

ia35 

12.2 
11.6 

a  9 
a9 
as 

a  5 
as 
ao 
ao 
ao 

a7 
a2 

7.7 

ai 
a4 

a2 
a7 
as 
a  7 
las 

ia4 
as 
ao 
a2 
ao 

ao 
lao 
as 
as 
ai 
a4 

Aug. 

Bcpt. 

1900.a 
1 

9.89 

a54 
a  54 
a66 

9.63 
9.2 
9.0 
a  75 

ao 

9.15 

11.1 

1L35 

10.77 

a47 

a  16 
a88 

12.15 
2a  89 
247 

24  25 
2a  73 
24  73 
ia27 
14  75 

17.08 

ia73 

12.5 

11.81 

11.2 

14  0 
14  7 
30.3 
30.9 
2a8 

ia5 

14  3 
12.7 
11.6 
11.0 

lao 

10.3 
10.5 
17.6 

ia6 

14  9 
12.4 
11.3 
11.7 

ia6 

2a6 

ia2 

14  8 

ia3 

12.4 

11.7 
1L2 
10.8 
10.5 

ia2 

11.5 
11.2 
10.7 
12.3 

lao 
a6 

9.3 

ao 

9.0 

a8 

a7 
ao 
a4 
as 
as 

a2 

7.8 

a4 

9.7 
11.0 

10.6 

ao 

a4 

ia4 

lao 

ILO 
9.1 

as 
ai 

7.9 
7.8 

10.1 

10.0 

9.8 

a  5 
a4 

a3 

9.3 

as 
a  2 
ao 

as 
a5 
ao 
a7 
a6 

a5 
a5 
as 
ao 

15.1 
20.8 

2a6 

27.0 

lae 
lao 

ia5 

14  0 
11.9 

11.1 
ia4 

10.8 

7.7 
7.5 
7.5 

as 
ia2 

as 

1L7 

ia7 
lao 

19.9 

las 
a5 
a2 

9.3 
9.9 

a7 
lao 
las 
ia4 
las 

10.7 

ao 

1L7 
21.8 

2a2 

2a8 
2a  0 
lao 
ia7 

14  6 
141 

las 

1L4 
10.1 

as 

as 
lao 

15.7 
12.1 

ao 

ao 
ai 

10.4 
21.7 
26.9 

2a2 
2ao 

17.8 
14  8 

lai 

11.0 
11.2 
11.7 

ia2 

11.7 

11.8 
11.0 

ia2 
las 
lao 

1L29 
a  46 

a3 

7.76 
7.73 

7.33 
7.27 
7.19 
7.13 
7.09 

7.06 
a  57 
a62 
7.31 
7.17 

a  77 
7.67 
7.27 
a78 
a82 

a62 
0.48 

as 

as6 

a77 

7.77 
7.12 
7.2 

a  69 
a62 

7.08 

as 

7.8 
7.4 
7.2 
7.8 

7.7. 

lao 
ia9 

112 

lao 

a2 
lao 
lao 

11.3 

lai 
las 

22.4 
2L8 

ia7 

17.9 

15.8 
17.0 
20.2 
24  0 
2L6 

las 
lao 

22.0 

2a7 
2ai 

21.4 

7.37 
7.79 

ass 

7.33 
7.0 

ass 
a44 
a2 
a27 

&89 

a  16 
ao6 
aos 
a99 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

7.4 

16 

14  49 

17 

14  24 

18 

10.6    1 

19 

ass 

20 

7.7. 

21 

7.27 

22 

7.12  : 

23 

ao2 ' 

24 

ass 

25 

a  75 

26 

as 

27 

a  67 
a46 
as 
a  19 

ia4 
ia2 

l&O 

las 

1L4 

las 

ia4 

lao 

ao 

28 

29 

30 

31 

1901.0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

as  ' 

11 

a7  ' 

12 

10.0 

13 

as 

14 

a  6 

15 

9.3 

16 

a2  , 

17 

ia7 
2a5 

30.9 
25.5 

17.1 

18 

19 

20 

21 

22 

lai  1 

23 

11.5 

24 

10.7 

25 

ia2 

20 

lao 

27 

a7 

as 

as 

ia7 

28 

29 

30 

31 

Oct. 


a  18 
ass 
a38 
a  16 
a  4 

a6s 

7.65 
7.41 
7.35 
7.6 

as 
a  75 
ass 

7.48 
7.14 

a  62 
as6 
a  47 
a4S 
a27 

aos 

as 

a32 

12.66 

ia72 

las 
ia6 
a72 
a  52 

7.95 
7.6 


las 

11.9 
12.2 

lai 
lai 

a4 
as 
ai 
a2 
a9 

a7 
as 

1L2 

lao 
las 

ai 
ao 
ao 
ae 
a4 

a2 
a4 
a4 
a6 
a7 

as 
as 
a6 
as 
a4 
a6 


Nov. 


7.2 
7.3 

7.7 

las 
lao 

as 
ao 

7.7 
7.S 
7.4 

ao 

7.0 
7.1 
7.0 
7.0 

a8 
as 
as 
as 

7.2 

7.S 
7.4 
7.3 
7.4 
7.0 

lao 

14  9 
11.8 

ai 
as 


a4 
a4 
as 
as 
a4 

a7 
as 
a4 
as 
as 

a4 
as 
a7 
a4 
as 

as 
a2 
as 
a4 
a4 

as 
ao 
a6 
a4 
as 

a6 
as 
a4 
a4 
as 


Doc. 


7.9S 
7.5 
7.75 
a  18 

lasi 

14  44 

11.22 
a  32 

as 
a4 

a  06 

7.9 

7.8 

as 

1L56 

a  81 
ae 

7.97 
7.44 

a  IS 

12.1 

ia7 

11.12 

ass 

a4 

a2 
a72 
a4 
a25 
a4 
ia22 


a2 

a4 
a2 
a9 
ao 

ai 
ae 
a6 
ao 
a4 

as 
ai 
a9 
a9 

14  8 

2ai 

17.2 
12.4 

ia7 
a9 

as 
a  2 
ai 
ae 
ia2 

a9 
a? 
las 
2ai 
2ae 
3a4 


a  Mean  of  four  daily  readings. 
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Daily  gage  height^  infeet^  of  Savannah  River  at  Augusta — Continued. 


Day. 


1902.<| 


1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

28. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2S. 
27. 
28. 
29. 
30. 
31. 


1903^ 


Jan. 

1 
Feb. 

2a9 

ia3 

16l6 

29.5 

lae 

32.4 

12.4 

2&5 

1L6 

2L1 

ILO 

liL6 

10.5 

13.2 

las 

12.2 

ia4 

11.6 

10.2 

ILO 

9l9 

ia7 

gis 

10.4 

9l6 

10.2 

gL4 

10.2 

9l3 

10.3 

9l4 

10.7 

fiL2 

1L4 

9.2 

11.1 

9.2 

lao 

9.2 

10.6 

a5 

11.8 

10.2 

145 

ia2 

13.7 

9.7 

12.6 

9.5 

16.7 

9.3 

l&l 

ft3 

1&2 

a2 

25.5 

a9 

11.6 

1L4 

9l7 

10.2 

9.4 

ao 

1L2 

a7 

13.8 

las 

13.9 

1&5 

12.2 

1&2 

ia7 

14.6 

9l9 

31X7 

9.5 

3ao 

fiL2 

28.7 

9.2 

24.1 

XL  7 

2&4 

14.1 

2a5 

12.2 

2a4 

lao 

16.0 

9i9 

14  4 

a6 

25.9 

gL3 

2ai 

9.2 

23.4 

ai 

1&6 

gii 

14  6 

9.2 

lai 

9.0 

12.6 

ao 

12.1 

9Ll 

11.7 

ao 

1L5 

ia2 

1L6 

10.9 

1&9 

10.9 

11.8 

1L2 

ICar. 

Apr. 

33L8 

ia6 

313 

14  5 

28.6 

lai 

2L5 

12.8 

17.4 

12.5 

15.1 

12L0 

ia9 

lao 

ia2 

ia4 

12.7 

lao 

lai 

12.3 

12.5 

XL  6 

12.3 

ILX 

12.3 

xa6 

ia7 

XLX 

ia5 

ia6 

ia5 

xa8 

27.9 

XL  2 

25.6 

xax 

ia5 

xa4 

lao 

X2.7 

ia8 

X2.1 

lai 

ILl 

12.5 

ia7 

12.4 

ia5 

1L9 

ia2 

12.0 

ia2 

1L6 

10.0 

1L9 

10.1 

ia6 

a8 

28.2 

ao 

24  6 

267 

2a4 

240 

ia7 

18.4 

i&i 

14  9 

15.2 

ia9 

146 

ia7 

ia9 

ia7 

lao 

ia3 

ia3 

15.0 

1&8 

15.1 

17.5 

14  9 

149 

18.2 

las 

lao 

lai 

15.3 

2a4 

ia8 

2a6 

ia2 

17.8 

12.7 

14  6 

12.2 

ia6 

1L9 

ia7 

1L8 

12.5 

12.0 

12.3 

ia2 

ia3 

25.5 

1L9 

2a4 

1L5 

2a6 

XLl 

22.5 

XL  4 

17.1 

XL  7 

15.2 

1L5 

14  8 

ILO 

25.3 

ia7 

27.3 

1 

May  !  Juiw. 


July  I  .\ug.     Sept. 


a8 

a3 

lae 

as 

xa8 

ao 

ia2 

as 

ao 

a4 

as 

as 

a7 

as 

a4 

as 

ao 

as 

lai 

as 

ia6 

ai 

a6 

ai 

ai 

ai 

ai 

ai 

a7 

a4 

a4 

xao 

as 

X5.0 

a2 

1L4 

a2 

ia4 

a2 

a4 

a2 

as 

a4 

ao 

as 

ao 

a2 

as 

&9 

a4 

as 

as 

&6 

7.9 

as 

7.8 

a4 

7.5 

as 

7.6 

a2 

ia6 

ILO 

las 

las 

10.5 

20.0 

lao 

15.3 

12.4 

ia2 

1L3 

lao 

10.7 

24  7 

las 

26.5 

las 

17.7 

ia4 

15.6 

ia4 

lai 

10.0 

lai 

lao 

15.0 

ia4 

lai 

1L2 

1L2 

xao 

ia6 

XL  7 

lai 

las 

as 

a9 

a7 ; 

ao 

as 

as 

as 

a4 

ia4 

as 

as 

a2 

a4 

a2 

a4 

ao 

as 

a7 

a7 

&8 

ia7 

a4 

12.9 

a6 

11.0 

a  7 

7.3 
7.2 
7.1 
7.0 

ao 

as 
a9 

7.0 

7.4 

ao 

ao 
as 
ao 
a4 

a7 

xao 
a2 

a? 

7.6 
7.x 

ao 
a9 
a9 

7.0 
7.5 

7.6 
7.6 
7.0 
7.0 
7.8 

ao 


a7 
a4 
ao 
as 
as 

xa6 

lao 

lai 

as 

a2 

a2 

ao 

lao 

ia2 

ia4 

XLO 

as 
ao 
a7 
a4 

a2 

&2 

ai 
ai 
ao 

7.6 
7.9 

ao 

7.7 

ao 
a7 


7.8 

7.7  ■ 

ai 

7.4 

ao 

7.3 

as 

7.2 

7.8 

7.8 

7.7 

7.7 

7.7 

7.x 

7.6 

7.x 

7.2 

7.1 

7.x 

12.3 

7.4 

lai 

a6 

ao 

as 

a3 

ao 

7.7 

as 

a9 

X0.4 

ao 

a4 

7.7 

a2 

7.4 

as 

7.4 

ao 

ao 

ai 

a2 

7.3 

a4 

7.4 

ai 

7.4 

7.8 

7.3 

7.9 

7.4 

las 

7.4 

las 

7.4 

12.8 

a7 

ia9 

a4 

as 

7.5 

ao 

7.4 

ao 

7.2 

lao 

7.3 

ia6 

7.3 

1L7 

7.4 

las 

7.2 

as 

7.1 

as 

7.2 

ai 

7.3 

ai 

7.2 

ai 

as 

xao 

7.8 

ai 

7.2 

as 

7.4 

as 

a2 

as 

a4 

las 

1L9 

a  9 

las 

17.7 

ao 

14  8 

ai 

1L3 

a2 

a  9 

7.6 

a? 

7.5 

a4 

7.4 

as 

7.4 

ao 

7.4 

7.8 

7.2 

7.6 

7.2 

7.6 

7.1 

7.5 

7.1 

7.5 

Oct. 

Nov. 

a7 

7.5 

a  9 

7.2 

a  2 

7.1 

as 

7.3 

a2 

7.1 

10.9 

7.4 

xas 

7.5 

a7 

a2 

as 

as 

ax 

ao 

ao 

7.5 

ao 

7.4 

as 

7.5 

a  4 

7.4 

ao 

7.3 

a2 

7.2 

a4 

7.4 

ao 

ao 

7.3 

a7 

7.5 

as 

7.0 

ao 

7.4 

7.0 

7.2 

7.4 

7.2 

7.6 

7.2 

7.7 

7.0 

lai 

7.4 

12.4 

ao 

las 

a9 

ai 

a2 

a4 

7.8* 

7.1 

as 

7.0 

7.2 

7.0 

as 

ao 

ai 

7.x 

ai 

ao 

a4 

7.x 

as 

7.x 

ao 

7.2 

7.8 

7.5 

7.6 

7.4 

7.6 

7.3 

7.5 

7.0 

7.6 

7.0 

7.5 

ao 

7.3 

ao 

7.3 

7.3 

7.3 

a2 

7.5 

a4 

7.6 

a2 

7.8 

7.6 

7.7 

7.4 

7.3 

7.0 

7.3 

7.1 

7.3 

as 

7.4 

7.0 

7.3 

7.0 

7.3 

ao 

7.1 

6.9 

7.0 

7.0 

7.1 

7.0 

Dw. 


1L8 

ia2 

17.4 
2L1 
17.4 

14  3 
XLS 

xas 
as 
ax 

ao 

ao 

xa7 

xas 

a7 

a9 
a2 

140 
1L5 

ia2 

a4 
ia2 

14  6 

ia2 
ia4 

ao 
a  4 
a9 
a6 
a9 
a  7 


7.0 
7.2 
7.2 
7.1 
7.0 

7.0 
7.1 
7.2 
7.3 

7.4 

7.4 
7.4 
7.1 
7.2 
7.4 

7.6 
7.5 
7.3 
7.2 
7.0 

7.1 
7.4 
7.9 
7.6 
7.4 

7.7 

ao 
ao 

7.6 
7.5 
7.5 


a  Mean  of  four  daily  readings. 
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WATER   RESOURCES    OF    GEORGIA. 


Daily  gage  height,  in  feet  j  of  Savannah  River  at  Augusta — Continued. 


Day. 

Jan. 

1 

Feb. 

8.0 
7.9 
7.9 
7.7 
7.6 

7.7 

7.4 

9.0 

11.9 

1L2 

14.4 

12.7 

10.7 

9.2 

&7 

&6 
&4 
8.2 
&1 

a9 

1L6 
14.6 
18.5 
15.7 
12.5 

10.6 
9.5 
9.1 
9.0 

7.2 
7.1 
7.2 
7.0 
7.2 

7.1 
7.3 
9.0 

ia4 
lao 

17.2 
16.4 
2a5 
25.3 
20.9 

ia3 

12.5 
10.8 
10.2 
10.1 

lao 
2a5 

20.2 
15.6 
12.4 

1L4 
10.7 

a7 

4 

Mar. 

1904.a 
1 

7.3 
7.2 
7.1 
7.2 
7.3 

7.2 
7.1 
6.8 
7.0 
7.0 

7.3 
7.4 
7.6 
7.4 
7.6 

7.5 
7.2 
7.6 
7.7 
7.6 

7.4 

7.6 

13.1 

13.4 

1L6 

9.4 
8.6 
8.2 
8.2 
&0 
7.9 

7.6 
7.6 
7.6 
7.3 
7.2 

7.2 
7.5 
&6 
8.8 
&0 

7.7 

7.7 

12.0 

17.9 

14.2 

10.8 
9.2 
8L7 
&4 
8.2 

&3 
8.2 
&2 
8.0 
7.7 

7.5 
7.2 
7.0 
6.8 
7.2 
7.2 

a8 
a6 
ae 
a7 
a4 

ai 

10.4 

las 
.  ia2 

12.6 
10.5 

a7 

9.3 
9.1 

ftl 

9.4 

ao 
a  4 
a4 
a2 

a3 

a5 

ao 

11.1 

ia4 

11.9 

10.5 

10.4 

9.6 

9.1 

a8 

9.6 

a  4 

9.1 

a8 
a6 

ao 

ai 
a2 
a5 
a5 

a7 

10.6 

ia3 
as 
a  9 

a3 
a9 
ae 
a5 

a4 

a4 
a7 
ao 
ae 
a2 

a4 
a4 

7.6 
7.0 
7.8 
7  5 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

28 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 :.:: 

1905.a 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15. 

le 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Apr. 

May 

a6 

7.4 

a6 

7.5 

a3 

7.3 

a2 

7.3 

ai 

7.6 

ao 

7.6 

7.9 

7.3 

a2 

7.0 

ai 

a8 

10.1 

a9 

a3 

a9 

a7 

ao 

a4 

7.6 

a2 

7.6 

ao 

7.0 

ao 

7.1 

7.8 

7.2 

ao 

7.0 

ao 

7.0 

7.9 

as 

7.8 

as 

7.7 

a6 

7.7 

a7 

7.5 

ao 

7.5 

a4 

7.6 

a  4 

7.6 

a4 

7.9 

a4 

7.8 

a6 

7.6 

a6 

as 

7.6 

a6 

7.6 

a6 

7.5 

as 

7.5 

lao 

7.6 

las 

7.8 

ILO 

ai 

11.6 

a2 

lai 

7.4 

15.0 

7.7 

12.1 

a3 

lao 

7.9 

ao 

a5 

as 

a8 

7.9 

a4 

7.9 

a2 

7.8 

a2 

7.9 

7.3 

a  4 

7.4 

a2 

7.4 

7.6 

7.4 

7.4 

7.1 

7.8 

a9 

a4 

a9 

14.6 

a9 

14.2 

7.0 

11.4 

7.0 

a  7 

7.3 

a  5 

7.7 

a6 

a2 

a4 

a7 

June. 

a2 

.  11.2 

ai 

7.9 

7.0 

a9 

7.0 

7.8 

ao 

7.1 

ao 
ao 
a7 
ao 
a6 

a4 
a2 
ao 
a2 
a6 

ao 

7.1 
7.2 

a7 
ai 

a4 
a2 

6.7 
6.7 

a6 


ai 

7.9 
7.7 
7.1 
7.2 

7.2 
7.0 
7.1 

as 
ao 

a2 
a7 
a4 
ae 

7.4 

7.6 
7.4 

7.7 
7.8 
7.5 

7.1 
7.1 
7.8 
7.8 

a9 

a9 
as 
a6 
as 
a5 


July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

as 

7.7 

7.3 

as 

ai 

a  7 

7.5 

7.1 

7.0 

4.8 

48 

ao 

as 

a9 

7.0 

as 

a4 

as 

as 

a6 

a2 

aa 

a4 

a9 

a4 

ia4 

as 

4.9 

ae 

7.3 

ao 

a6 

11.1 

ao 

a3 

a4 

a6 

a4 

ia4 

as 

a7 

11.5 

ao 

ia3 

ai 

47 

a6 

as 

ai 

24.5 

7.3 

as 

a4 

ai 

a2 

24.5 

7.0 

a6 

ao 

7.7 

7.0 

lai 

a6 

a2 

ao 

7.2 

a9 

14.3 

a7 

4.1 

a  5 

7.2 

a7 

11.8 

a4 

a2 

a4 

7.0 

as 

a6 

as 

4.6 

a6 

7.1 

&7 

as 

ai 

4.5 

as 

7.0 

a4 

las 

ai 

as 

7.0 

7.0 

4.8 

ia7 

as 

a5 

a7 

ao 

ao 

ai 

a6 

43 

as 

7.4 

a4 

as 

a  7 

46 

a9 

7.6 

a6 

7.6 

as 

43 

a4 

7.1 

as 

lai 

a6 

ai 

as 

7.1 

a2 

ao 

a6 

42 

as 

as 

ao 

7.4 

a7 

as 

a4 

as 

lai 

7.1 

a6 

a6 

a9 

as 

7.7 

a9 

a5 

48 

a2 

ai 

a? 

as 

a  7 

48 

a9 

a4 

7.8 

a2 

a  4 

42 

ao 

as 

7.6 

12.6 

a5 

a  4 

a2 

7.8 

a6 

12.4 

a  6 

as 

a7 

a7 

a6 

a9 

as 

as 

a4 

a9 

as 

ao 

a6 

as 

11.3 

as 

7.1 

ao 

a2 

as 

22.6 

a9 

7.0 

as 

ai 

ai 

20.2 

7.0 

a2 

as 

ai 

at 

12.3 

a9 

a  6 

a6 

a9 

aae 

ao 

a7 

a2 

a4 

ao 

20.3 

a5 

a4 

7.6 

7.6 

as 

12L6 

lai 

a7 

7.1 

a6 

ai 

9l3 

12.1 

7.3 

a9 

a4 

ao 

a4 

ia4 

ai 

as 

ao 

a2 

0.4 

as 

11.1 

a6 

as 

ai 

lao 

ai 

as 

as 

as 

a4 

ia2 

11.5 

lao 

a6 

ao 

7.6 

14  0 

ia4 

las 

as 

as 

7.2 

10.6 

20.7 

las 

a6 

7.9 

a5 

a4 

ia5 

ia6 

7.0 

a7 

as 

0.9 

lai 

a5 

a7 

a8 

a4 

11.2 

11.1 

a6 

a  9 

a5 

as 

ia4 

as 

a  4 

a5 

a5 

a2 

ae 

a5 

as 

as 

a4 

ao 

0.1 

as 

a5 

ae 

a6 

a2 

10.2 

ai 

a5 

a2 

ao 

ai 

27.  G 

a4 

7.8 

ai 

as 

a5 

27.6 

7.6 

7.9 

ai 

a5 

7.0 

21.5 

7.9 

a7 

a4 

as 

a4 

ia2 

7.6 

a2 

as 

ai 

a4 

12.4 

7.6 

ia9 

a7 

a9 

a4 

las 

7.5 

10.5 

a9 

a9 

as 

as 

7.3 

ao 

a7 

ai 

as 

a? 

7.6 

ai 

ae 

a5 

a4 

14  3 

7.7 

7.7 

a2 

a4 

as 

140 

7.9 

7.2 

ai 

12.9 

a  Mean  of  four  dally  readings. 
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Rating  tables  for  Savannah  River  at  Augtuta, 

JANUARY  1,  inO,  TO  DECEMBER  31, 1901. 


Gage 
beiiht. 

Dis- 
chaige. 

Oage 
height. 

Dit-     1 
ohAige. 

ht^t. 

Dlt- 
ch*ig«. 

Gage 
height. 

DU- 

ChAlgf. 

Feet, 
3.30 

Sec.-ft. 
I,9d0 

Feet. 
6.20 

Sec.-A. 
4,240 

Fett. 
9.10 

Sec.-fi. 
8,670 

Feet. 
14.00 

Sec.-A. 
17,900 

3.40 

1,990 

6.30 

4,360 

9.20 

8,740 

14.20 

18,340 

3.  SO 

2,050 

6.40 

4,490 

9.30 

8,910 

14.40 

18,780 

3.60 

2,110 

6.50 

4,620 

9.40 

9,080 

14.60 

19,220 

3.70 

2,170 

6.60 

4,750 

9.50 

9,250 

14.80 

19,660 

3.80 

2,230 

6.70 

4,880 

0.60 

9,420 

16.00 

»,100 

3.90 

2,290 

6.80 

6,020 

9.70 

9,590 

16.50 

21,250 

4.00 

2,350 

6.90 

6,160 

9.80 

9,760 

16.00 

22,400 

4.10 

2,410 

7.00 

6,300    1 

9.90 

0,930 

16.50 

23,600 

4.20 

2,470 

7.10 

6,450 

10.00 

10,100 

17.00 

24,800 

4.30 

2,530 

7.20 

6,600    1 

10.20 

10,460 

17.50 

26,060 

4.40 

2,506 

7.30 

6,750 

10.40 

10,820 

18.00 

27,300 

4.  SO 

2,660 

7.40 

6,900    ' 

10.60 

11,180 

18.50 

28,700 

4.60 

2,725 

7.50 

6,060    , 

10.80 

11,640 

19.00 

30,100 

4.70 

2,790 

7.60 

6,200 

11.00 

11,900 

19.50 

31,700 

4.80 

2,860 

7.  TO 

6,350 

11.20 

12,280 

20.00 

33,300 

4.00 

2,930 

7.80 

6,500 

11.40 

12,660 

21.00 

36,900 

S.00 

3,000 

7.90 

6,650 

11.60 

13,040 

22.00 

41,000 

5.10 

3,080 

8.00 

6,800 

11.80 

13,420 

23.00 

45,800 

5.20 

3,160 

8.10 

6,960 

12.00 

13,800 

24.00 

58,000 

6.30 

3.250 

8.20 

7,120 

12.20 

14,200 

26.00 

60,000 

5.40 

3,340 

8.30 

7,280 

12.40 

14,600 

26.00 

68,800 

5.50 

3,440 

8.40 

7,440 

12.60 

16,000 

27.00 

77,600 

5.60 

3,640 

8.50 

7,600    1 

12.80 

16,400 

28.00 

86,400 

5.70 

3,650 

8.60 

7,660 

13.00 

16,800 

29.00 

96,200 

5.80 

3,760 

.    8.70 

7,920 

13.20 

16,220 

30.00 

104,000 

5.90 

3,880 

8.80 

8,080 

13.40 

16,640    , 

31.00 

112,800 

6.00 

4,000 

8.90 

8,240    1 

13.60 

17,060 

32.00 

121,600 

6.10 

4,120 

1 

9.00 

8.400 

13.80 

17,480 

JANUARY  1, 1908,  TO  DECEMBER  31, 1903.a 


6.80 

3,400 

8.40 

6,400 

10.00 

9,600 

11.60 

12,860 

7.00 

3,740 

1       8.60 

6,800 

10.20 

10,000 

11.80 

13,280 

7.20 

4,100 

8.80 

7,200 

10.40 

10,400 

12.00 

13,700 

7.40 

4,460 

9.00 

7,600 

1      10.60 

10,800    > 

12.20 

14,120 

7.60 

4,840 

9.20 

8,000 

10.80 

11,200    1 

12.40 

14,640 

7.80 

6,220 

0.40 

8,400 

11.00 

11,600    1 

12.60 

14,960 

8.00 

6,600 

9.60 

8,800 

11.20 

12,020    ' 

12.80 

15,380 

8.20 

6,000 

9.80 

9,200 

11.40 

12,440    , 

1 

13.00 

16,800 

JANUARY  1  TO  DECEMBER  31, 1904. 


3.80 

1,450 

&20 

2,360 

10.50 

9,150 

17.00 

23,700 

3.90 

1,500 

6.40 

2,580 

11.00 

10,050 

17.50 

25,120 

4.00 

1,650 

5.60 

2,600 

11.50 

10,980 

18.00 

26,600 

4.10 

1,610 

6.80 

2,870 

12.00 

11,950 

18.50 

28,170 

4.20 

1,670 

6.00 

3,050 

12.50 

12,950 

19.00 

20,800 

4.30 

1,730 

•     6.50 

3,550 

13.00 

14,000 

19.50 

31,470 

4.40 

1,790 

7.00 

4,100 

13.50 

16,060 

20.00 

33,200 

4.50 

1,850 

7.50 

4,680 

14.00 

16,200 

21.00 

36,900 

4.60 

1,920 

8.00 

6,300 

14.50 

17,350 

22.00 

41.000 

4.70 

1,990 

8.50 

5,960 

15.00 

18,550 

23.00 

45,800 

4.80 

2,060 

9.00 

6,700 

15.50 

19,780 

24.00 

52,000 

4.90 

2,130 

9.50 

7,480 

16.00 

21,060 

26.00 

60,000 

6.00 

2,200 

10.00 

8,300 

16.50 

22,350 

JANUARY  1  TO  DECEMBER  31,  1906.6 


5.00 

2.650 

6.90 

3,400 

6.80 

4,300 

7.70 

6,340 

6.10 

2,725 

6.00 

3,495 

6.90 

4,410 

7.80 

6,470 

6.20 

2,800 

6.10 

3,500 

7.00 

4,520 

7.90 

5.600 

6.30 

2,880 

6.20 

3,690 

7.10 

4,630 

8.00 

5,740 

5.40 

2,geo 

6.30 

3,790 

7.20 

4,740 

8.10 

5,890 

5.50 

3,045 

6.40 

3,890 

7.30 

4,860 

8.20 

6,050 

5.60 

3,130 

6.50 

3,990 

7.40 

4,960 

8.30 

6,220 

6.70 

3,220 

6.60 

4,090 

7.60 

5,100 

5.80 

3,310    1 

,    1 

6.70 

4,100 

7.60 

5,220 

a  Above  gage  height  13. 0  feet  this  table  Is  the  same  as  the  table  for  1899  to  1901. 
»  Above  gagie  height  8.3  feet  this  table  Is  the  same  as  that  for  1903. 
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Estimated  monthly  discharge  of  Savannah  River  at  Augusta. 
[Drainage  area,  7.294  square  mtles.] 


Month. 


Dischaige  in  aeoond^feet. 


18B9.a 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1900. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Deioember 

The  year 

1901. 

January 

February 

March 

April 

May 

Juno 

July 

August 

September 

October 

November 

December 

The  year 

1902. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


MHTlmnm. 


46,320 
112,800 
93,440 
31,700 
10,820 
9,690 
13,230 
16,430 
17,090 
18,120 
12,470 
19,000 


112.800 


20,100 
124,240 
46,420 
76.400 
16,800 
96.960 
18.890 
12,470 
19,000 
24,080 
19,880 
20,790 


124,240 


48,890 

76,060 

86,400 

111,920 

n.fioo 

76.720 
16,430 
92,660 

111,920 

14,200 

7,920 

107,520 


Mitilinnni. 


111,920 


51 

125 

137 

28 

11 

20 

9 

10 

17 

11 

14 

37 


,380 
,120 
,440 
,980 
,200 
,100 
,600 
,400 
,480 
,400 
,540 
,310 


137. 440 


7,600 
12,860 
11,900 
9,420 
6,750 
4,360 
3,260 
2,350 
3,160 
3,000 
3,340 
3,000 


2,350 


Mean. 


4,490 
4,655 
10,280 
8,000 
6,600 
6,050 
5,900 
4,620 
3,880 
3,940 
4,620 
5,975 


7,680 
7,440 
6,600 
10,460 
7,280 
8,400 
6,350 
5,600 
8,740 
7,120 
7,120 
7,120 


8,000 
10.000 
12,860 
9,200 
6,000 
4,650 
3,400 
3,920 
3,920 
3,740 
3,920 
6.800 


16,034 

34,891 

24,804 

14,386 

7,640 

6,090 

5,148 

5,126 

5,664 

5,611 

4,807 

7,043 


11,428 


7,267 

26,261 

18,322 

9,695 

9,264 

22,702 

9,590 

5,776 

6,199 

6,681 

7,431 

9,704 


3,880  I      11,574 


14,295 

16,566 

15,133 

25,365 

15,344 

19,574 

8,961 

26,256 

20,568 

9,172 

7,547 

18,565 


5. 600         16, 447 


11,689 
^.595 
^,025 

13,466 

o,  Jta\ 

7,489 
5,089 
5,843 
7,458 
6,423 
5.851 
12.700 


Run-ofF. 


Sec-ft.  per  Depth  in 
sq.  mile.   ,  inches. 


3,400  '      12.333 


2.20 
4.78 
3.41 
L97 
1.06 

a83 
a  71 

0.70 
0.76 

a77 

0.66 
0.97 


1.57 


1.00 
3.60 
2.51 
1.33 
1.27 
3.11 
1.31 
0.79 
0.85 
0.92 
1.02 
1.33 


1.89 


1.96 
2.27 
2.07 
a48 
2.10 
2.68 
1.23 
3.60 
2.82 
1.26 
1.03 
2.54 


2.25 


1.60 

3.78 

4.94 

1.85 

1.15 

1.03 

.69 

.80 

1.02 

.88 

.80 

1.74 


1.69 


2.&4 
4.96 
a.  93 
2.20 
1.21 
a9S 
a82 

asi 
ass 
aao 
a73 

L12 


21.00 


1.15 
3.74 
2.90 
1.48 
1.46 
3.47 
1.51 
a  91 
0.96 
1.06 
1.14 
1.53 


21.30 


2.26 
2.36 
2.30 
a88 
2.42 
2.99 
1.42 
4.15 
3.15 
1.45 
1.15 
2.03 


30.55 


1.84 

3.M 

5.60 

2.06 

1.33 

l.lfi 

.80 

.92 

l.U 

1.01 

.80 

2.01 


22.78 


«  Low-water  daily  estimates  of  flow  are  liable  to  considerable  error  from  January  to  August  and 
for  December.  1899.    See  description,  p.  39. 
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EtUnuUed  monthly  dUeharge  of  Savannah  River  at  Auguito—Conthmed, 


Month. 


1903. 


Januarj. . . 
Febnutiy.. 

March 

April 

May 

Jane 

July , 

August 

September. 
October... 
Norember. 
Deoember. 


The  year. 


Janimrr... 
February.. 
March 

June 

July 

August 

September. 
October... 
November. 
December. 


1904. 


The  year. 


1905. 


January... 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


Discharge  in  seoond-teet. 


MaXiDUXD. 


16,190 

130,400 

96,720 

40,fiaO 

15,590 

64,400 

16.640 

26,660 

13,490 

8,000 

6,400 

6,600 


MhiuDUoi* 


130,400 


14,860 

28,170 

21,830 

8,470 

6,650 

10,410 

8,470 

66.750 

10.230 

2,600 

4,100 

10,980 


66.750 


26,800 

62,640 

14,330 

8.000 

27,580 

6,890 

43,880 

17,480 

6,600 

9,200 

6,220 

82,880 


82,880 


7,600 
8,800 
13,280 
11,000 
7.000 
6,200 
4,840 
4,660 
3,020 
3,400 
3,400 
3.740 


10,501 

30,560 

32,024 

19.907 

10,040 

16,266 

6,163 

0,064 

6,316 

4,179 

4,970 

4,406 


RunH 

Sec. 

■q- 

-ft.  per 
mile. 

L46 

&43 

461 

2.73 

1.36 

2.50 

1.12 

1.24 

.73 

.57 

.66 

.60 

I           3,400 

13.049 

1.91    1 

3.880 

6.563 

.766 

4.660 

0,206 

1.26 

6.430 

6.579 

1.16 

4,680 

6.612 

.756 

2,090 

4,202 

.568 

2,360 

4,068 

.560 

2,060 

3,769 

.617 

3.880 

11.710 

1.61 

2,440 

3,796 

.520 

«1.450 

2.079 

.285 

2.060 

3,016 

.413 

2.780 

4,772 

.664 

1,450 

6,533 

.750 

Depth  In 
inches. 


1.67 
&64 
6.20 

ao6 

1.50 

2.70 

1.20 

1.43 

.81 

.66 

.76 

.50 

26.56 


.882 
1.36 
1.36 

.678 
.625 
.596 
1.86 
.560 
.320 
.461 
.764 


4,300 

7,076 

.970 

4,620 

18.780 

2.57 

6,100 

7,276 

.007 

4,410 

6.416 

.743 

4.090 

9.764 

1.34 

3,690 

4.704 

.646 

4,860 

12,030 

1.73 

3.890 

7,746 

1.06 

2,800 

4,218 

.678 

2.650 

3,016 

.537 

2,960 

3,789 

.610 

,           3,500 

19,270 

2.64 

2,650 

6,714 

1.19 

10.33 


1.12 
2.66 
1.16 
.820 
1.64 
.720 
1.99 
1.22 
.646 
.619 
.679 
a04 


16.13 


a  The  low  days  in  October,  1904,  occurred  on  Sundays,  when  the  mills  were  not  running,  and  water 
was  being  held  Mck  by  the  dam. 


CHAUOA   RIVER   NEAR  MADISON,  S.  G. 

A  station  was  established  on  Chauga  River  at  Bryan  wagon 
bridge,  2  miles  east  of  Madison  and  1  mile  above  the  mouth  of  the 
river,  by  M.  R.  Hall,  and  measurements  were  made  during  1900  and 
1901,  in  connection  with  the  old  station  on  Tugaloo  River  at  Cooks 
Ferry,  near  Madison.  When  the  Tugaloo  River  station  was  reestab- 
lished in  1903  the  Chauga  River  station  was  also  reestablished  for  the 
purpose  of  making  a  series  of  miscellaneous  measurements. 

The  channel  is  straight  for  about  500  feet  above  the  station;  below 
it  is  curved  for  about  60  feet  and  then  straight.  The  current  is 
swift.  The  right  bank  is  high,  clean,  and  liable  to  overflow  during 
freshets.     The  left  bank  is  high,  rocky,  wooded,  and  not  subject  to 
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overflow.  Floods  caix  not  be  measured,  as  high  water  goes  over  the 
bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
single-span  wooden  bridge,  which  is  supported  by  log  cribs  filled  with 
rock  and  anchored  to  bed  rock.  *  The  initial  point  for  soundings  is  the 
top  of  the  anchor  bolt  in  the  upstream  comer  of  the  right-bank 
abutment. 

Gage  heights  are  determined  directly  from,  the  bench  marks.  No. 
1  is  the  top  of  the  downstream  guard  rail  7  feet  from  the  right  bank; 
elevation,  10.00  feet.  No.  2  is  a  large  nail  driven  horizontally  into 
the  center  of  the  downstream  end  of  the  lowest  cross  log  of  the  right- 
bank  crib  abutment;  elevation,  4.50  feet.  Elevations  refer  to  the 
datum  of  the  assumed  gage. 


jyUcharge  measurements  of  Chauga  River  near 

Madison, 

S 

.  C. 

- 

Date. 

QW6 
hOgixt. 

chai^ge. 

Jim^  10. 

1904. 

Feet. 
0.91 
1.20 
.44 

1.23 
.97 

• 

8ec.-ft. 
91 

SeDtember  5 

143 

October  27 - - 

64 

May  1 

1905. 

136 

June  29 

104 

SENECA  RIVER  NEAR  CLEMSON  COLLEGE,  S.  C. 

This  station  was  established  as  a  regular  station  by  M.  R.  Hall  on 
December  8,  1903,  at  which  time  a  standard  chain  gage  and  the  bench 
marks  were  established.  A  vertical  gage  had  been  put  in  July  19, 
1903,  and  records  obtained  from  it  for  a  portion  of  the  time.  Both 
gages  are  referred  to  the  same  datum.  The  station  is  located  at  the 
highway  bridge  about  3  miles  south  of  Clemson  College,  S.  C,  and 
about  300  feet  up  the  river  from  the  crossing  of  the  Blue  Ridge 
Railroad. 

At  ordinary  stages  the  channel  is  about  150  feet  wide.  The  right 
bank  is  high  and  will  not  overflow,  but  the  left  bank  will  overflow  for 
a  considerable  width  at  a  gage  height  of  about  23  feet.  The  bed  of 
the  river  is  sandy.  The  current  is  moderate.  At  low  stages  there  is 
a  daily  fluctuation  6f  about  1  foot  in  the  gage  heights,  caused  by  the 
operations  of  water  powers  above. 

The  standard  chain  gage  is  located  on  the  lower  chord  on  the  down- 
stream side  of  the  bridge;  length  of  chain,  31.82  feet.  The  vertical 
gage  is  in  5-foot  sections,  fastened  to  the  iron  braces  between  the  cyl- 
inders of  the  right-bank  pier.  Mud  accumulates  at  the  lower  end  of 
the  vertical  gage.  The  gage  is  read  twice  each  day  by  M.  L.  Sanders. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  up- 
stream cylinder  of  the  right-bank  pier  at  a  point  marked  "B.  M.' '  by 
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chisel  cuts;  elevation,  28.95  feet.  (2)  A  copper  plug  set  in  rock  on 
the  right  bank  under  the  railroad  bridge,  and  about  20  feet  to  the 
right  of  the  center  pier;  elevation,  10.27  feet. 

Discharge  metuurenunts  of  Seneca  River  near  Clenucn  CoUege^  8.  C. 


Date. 


July  10 

July  29 

Jiily2» 

Anguat  27 

September  23. 

October  9 

Decembers.. 


1903. 


January  14. 
January  14. 
January  28. 
March  10... 
March  11... 

May  11 

Jane  9 


1904. 


2.23 

2.87 

3.41 

5.2S 

176 

3.43 

3.^15 


601 

H02 

1,027 

1,6W 

1,403 

978 

921) 


Date. 


Oafle       Dit- 
height.  charge. 


1904.                          >  Feci. 

June  9 3. 73 

July  16 1.41 

August  25 '  Z3h 

September  6 3.40 

October  5 2. 15 

DocemberO 6l35 

December6 i  &.52 

1906. 

March  8 3.75 

March  20 XH^ 

Mayl '  3.43 

June  1 4.00 

September7 i  3.59 

OctoberU 3.fl9 


Se€.~ft. 

1,015 

2H6 

509 

924 

520 

2,274 

1,901 


1,003 
1.023 

K90 
1,204 

996 
1,000 


DaUy  gage  height,  infeet,  of  Seneca  River  near  ClerMon  College,  S.  C. 


Day.        Nov. '  Dec.  ' 


1903. 


1. 
2. 
3. 
4. 

5. 

6-. 
7. 
8.. 


2.8 
2.8 
3.5 
4.9 

a.1 

4.7 
3.0 
3.0 


Day 


I 


\ 

1 

1903. 

2.4 

9 

2.5 

10 

2.5 

11 

2.7 

1  12 

2.7 

,  13 

2.65  ' 

1  14 

2.5 

15 

2.4 

16 

Nov. 

1 

Dec. 

3.1 

2.4 

2.8 

2.35 

2.8 

2.7 

2.7 

2.45 

2.8 
2.6 
2.8 
2.8 


5 


2. 
2.8 
2.65 
2.6 


I 


Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


1903. 


Nov. 

Dfc. 

2.9 

2.8 

3.8 

2.45 

3.1 

2.3    1 

3.0 

2.2    1 

3.0 

2.3 

2.8 

2.9     ' 

3.0 

2.8 

2.8     2.8 


Day. 


Nov. 


Dec. 


1903. 

1 

25 

.,    2.5 

3.1 

26 

.      2.6 

3.0 

27 

.      2.6 

2.3 

28 

.1    2.6 

3.1 

2?) 

.      2.5 
..    2.6 

2.6 

:« 

2.6 

31 

2.45 

Day. 


1. 
2. 
3. 
4. 
5. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 

14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


1904. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.55 

2.85 

3.2 

3.8 

3.1 

6.4 

2.95 

4.45 

2.7 

2.4 

2.66 

2.75 

3.55 

3.8 

3.15 

4.0 

2.5 

a  95 

ai5 

2.25 

2.5 

2.85 

3.4 

3.1 

3.45 

a3 

2.4 

a  25 

2.8 

2.25 

2.76 

2.85 

3.3 

3.6 

a35 

a  2 

2.1 

2.65 

2.55 

2.0 

2.3 

2.8 

3.46 

3.4 

ao 

a86 

1.76 

a  15 

a2 

1.96 

2.3 

2.6 

ao6 

3.5 

a  26 

a2 

2.3 

4.46 

ai 

1.96 

2.6 

2.7 

11.7 

4.76 

ao5 

4.2 

2.3 

7.0 

2.7 

1.85 

2.7 

4.45 

&0 

6i25 

a65 

4.8 

ao 

9.0 

a7 

1.6 

2.56 

3.9 

6lO 

A.  25 

6.2 

ao 

2.5 

5.1 

2.8 

1.8 

2.45 

3.7 

6.1 

4.16 

4.36 

ai 

2.5 

4.0 

2.7 

1.8 

2.76 

3.65 

4.8 

4.25 

4.15 

a  4 

2.45 

5.5 

2.8 

1.96 

2.5 

a.  25 

4.56 

3.06 

a45 

2.76 

2.4 

6.0 

2.(55 

2.4 

2.5 

3.25 

4.15 

3.96 

a4 

2.7 

a4 

4.6 

2.76 

1.8 

2.5 

3.1 

4.26 

3.7 

a36 

2.7 

2.4 

a  7 

2.75 

2.3 

2.5 

2.76 

4.06 

3.76 

a2 

a6 

ai 

a  15 

2.45 

2.25 

2.5 

2.95 

8.9 

4.1 

a2 

2.7 

2.05 

5.35 

2.45 

1.35 

2.6 

2.7 

a  75 

a  76 

ao 

2.6 

2.45 

a  7 

2.5 

1.45 

2.75 

2.75 

3.75 

a5 

a2 

2.6 

2.4 

a  6 

2.  35 

1.75 

2.5 

a25 

3.7 

a45 

ao 

2.3 

2.56 

2.86 

2.  45 

1.25 

2.5 

6l7 

3.3 

a45 

ao 

a  55 

1.85 

4.4 

2.05 

1.3 

2.45 

4.45 

ae 

3.46 

ai 

ao 

2.0 

ai 

2.45 

1.4 

ao5 

10.15 

4.8 

3.4 

2.5 

2.5 

2.45 

2.5 

2.9 

1.7 

6.9 

6.45 

&7 

Z,b 

2.05 

2.6 

2.55 

2.9 

ao 

1.4 

4.35 

&15 

6.6 

a5 

2.76 

2.45 

2.0 

2.85 

2.9 

1.6 

3.85 

4.35 

5.3 

a2 

2.5 

2.2 

2.6 

a  2 

2.35 

1.7 

Nov.     Dec. 


1.9 

1.96 

1.9 

ao5 

2.7 

a55 

a55 

ao 

1.96 

a  15 

2.05 

2.45 

2.6 

2.7 

2.9 

2.6 

2.25 

2.2 

2.6 

2.15 

2. 25 
2.25 
2,8 
2.« 

2.()5 


I 


2.2 

2.16 

2.25 

2.05 

2.9 

6.06 
a  76 

a4 

a  55 

2.7 

2.8 

2.65 

2.45 

2.4 

2.4 


2 

2. 
•> 


3 

5 

5 

45 

3 


2.  3 

2.3 

2.15 

1.95 

2.16 


3696— IKR  197—07- 
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WATER  RESOURCES   OF   GEORGIA. 


Daily  gage  height  y  infect,  of  Seneca  River  near  Clemson  College,  S.  C. — Continued. 


Rating  tables  for  Seneca  River  near  Clemson  College,  S.  C. 
NOVEMBER  1  TO  DECEMBER  31,  1903. 


Gage 
height. 

Di»-      ' 
charge. 

Sec.'ft. 

Ga«e 
heignt. 

Feet. 

Dis- 
charge. 

Gage 
heignt. 

Di8- 
chaixe. 

Sec.-ft. 

1     Gaste 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sev.'ft. 
1,530 

2.2 

550 

3.1 

860 

40 

1.180 

4.9 

2.3 

584    , 

3.2 

885 

4.1 

1,218 

5.0 

1,570 

2.4 

618 

3.3 

930 

4.2 

1,266 

5.1 

1.610 

2.5 

652 

3.4 

965 

4.3 

1,294 

5.2 

1,650 

2.6 

686 

3.5 

1,000 

4.4 

1,332 

5.3 

1,600 

2.7 

720 

3.6 

1,036 

4.5 

1,370 

5.4 

1,730 

2.8 

755    , 

3.7 

1,072 

4.6 

1,410 

5.5 

1,770 

2.9 

790 

3.8 

1.108 

4.7 

1,450 

5.6 

1,810 

3.0 

826 

3.9 

1,144 

4.8 

1,490 

5.7 

1 

1,850 

JAKUARY  1, 1904,  TO  DECEMBER  31, 1905. 


1.40 

285 

2.60 

644 

3.80 

1.60 

310 

2.70 

678 

3.90 

i.eo 

330 

2.80 

713 

4.00 

1.70 

363 

2.90 

749 

4.10 

1.80 

391 

3.00 

785 

4.20 

1.90 

420 

3.10 

822 

4.30 

2.00 

460 

3.20 

869 

4.40 

2.10 

481 

3.30 

897 

4.50 

2.20 

612 

3.40 

a36 

4.60 

2.30 

544 

3.50 

976 

4.70 

2.40 

577 

3.60 

1,016 

4.80 

2.50 

610 

3.70 

1,055 

4.90 

1,096 
1,138 
1,180 
1.222 
1,266 
1,308 
1,361 
1.395 
1,440 
1,485 
1,530 
1,575 


o  Discbarge  estimated  above  ^a^  h^i^ht  7  feet. 


Day. 

Jan. 

Feb. 

3.75 
4.05 
4.0 
3.55 

2.95 

3.1 

2.95 

3.1 

3.3 

3.5 
4.2 
5.1 
8.8 
7.5 

6.0 
6.3 
10.3 
7.2 
5.4 

4.5 
4.7 
4.3 
4.0 
&2 

11.2 
8.0 
6.1 
5.4 
5.2 

5.0 
4.6 
4.2 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

3.1 

4.3 

4.75 

8.1 

3.15 

3.0 

3.4 
3.0 
3.0 
3.1 
4.4 

3.6 
3.8 

a5 

6.4 
4.2 

11.0 
8.6 
6.9 
5.4 
6.0 

6.2 
5.9 
&2 
5.1 
4.6 

4.6 
4.5 
4.6 
4.2 
6.5 

7.1 
4.6 
4.1 
3.8 
3.8 
3.4 

Sept. 

Oct. 

Nov. 

Dec. 

1904. 
26 

3.25 

3.1 

3.0 

3.1 

3.05 

2.85 

2.6 

2.55 

2.7 

2.65 

3.0 

2.45 

6.0 

3.5 

3.3 

3.1 

2.8 

12.2 

12.0 

6.5 

4.6 

4.2 
4.3 
4.2 
3.9 
4.2 

4.0 
4.1 
3.5 
3.5 
3.5 

2.95 

3.1 

2.75 

2.55 

3.1 

3.0 

4.2 
4.7 
4.4 
4.3 
4.1 
3.0 

4.7 
4.3 
4.4 
4-1 
4.1 

4.2 
4.1 
3.4 
4.0 
4.2 

4.4 
4.2 
4.5 

a8 

3.8 

3.8 
3.8 
3.8 
3.6 
3.6 

3.6 
3.7 
3.7 
3.1 
3.2 

3.3 
3.6 
3.5 
3.2 
3.1 
3.0 

3.3 
3.6 
3.1 
Z.2 
8.5 

3.1 
3.2 
3.1 
3.0 
3.4 

3.6 
3.6 
3.6 
3.4 
2.9 

3.0 

2.8 

3.2 

2.85 

3.1 

3.2 

3.2 

2.8 

2.85 

3.0 

2.85 

2.95 

2.7 

2.8 

2.75 

3.2 

2.7 

3.0 

2.96 

3.6 

2.5 

2.5 

2.4 

2.55 

3.1 

7.0 

3.4 
8.4 
4.3 
6.6 

ao 

5.6 
7.4 
5.2 
5.2 
4.0 

3.1 
2.9 
2.8 
3.4 
3.4 

8.9 
3.0 
3.1 
3.4 
3.4 

3.4 
4.5 
6.4 
&4 
4.2 

4.6 
5.4 
4.2 
4.6 
4.8 
4.2 

2.0 

2.05 

2.45 

3.1 

4.1 

3.6 
3.6 
3.4 
3.4 
3.2 

3.2 

3.2 

3.2 

2.95 

3.0 

3.2 
3.1 
3.1 
3.0 
3.0 

3.0 
3.2 
.3.6 
3.4 
3,7 

4.4 

4.6 
4.0 
3.6 
3.2 

3.0 

2.8 

2.86 

2.9 

4.0 

2.7 

2.1 

2.3 

2.45 

2.4 

2.45 

16.6 

12.7 

5.6 

4.6 

6.4 

6.4 
5.5 
4.8 
4.2 
4.5 

8.2 
16.2 
13w9 
13.5 

8.6 

6.0 
5.3 
5.1 
Z.6 
3.1 

3.3 
4.2 
4.2 
4.2 
4.2 

4.0 
4.3 
3.6 
4.2 
3.7 
4.0 

2.4 

2.25 

3.45 

2.95 

2.9 

3.4 
4.1 
3.6 
4.2 
4.3 

4.2 
3.4 

a3 

3.4 
3.2 

3.3 
3.1 
3.4 
3.5 
3.2 

2.85 

3.4 

3.2 

3.4 

3.0 

3.0 

2.85 

3.2 

3.6 

3.2 

3.0 
3.1 
2.9 
2.4 
2.45 

1.8 

1.75 

1.8 

1.7 

1.45 

1.75 

2.25 

2.3 

3.3 

a8 

3.0 

2.65 

2.65 

2.7 

2.4 

2.6 

11.1 
7.0 
4.4 

2.6 
2.95 

3.1 
3.1 
3.0 
3.0 
2.75 

2.75 
2.05 
2.06 
2.95 
2.95 

3.2 
3.2 

3.2 
2.9 
2.95 
2.95 

2.6 

2.06 

2.05 

2.05 

2.05 

3.0 

2.95 

2.85 

2.75 

2.75 

2.75 

2.65 

2.6 

2.6 

2.5 

2.6 

2.7 

2.75 

2.75 

2.45 

2.5 

2.5 

2.55 

2.75 

3.6 

3.0 

2.95 

2.85 

2.66 

2.75 

2.45 

3.0 

2.75 

2.35 

2.35 

2.45 

27...-. 

2.96 

28 ^ 

29 

5l25 
4.0 

30 

3.0 

31 

2.&I5 

1905. 
1 

2.6 

2 

2.65 

3 

16.0 

4 

8.2 

5 

&.4 

6 

4.7 

7 

4.0 

8 

4.4 

9 

13.0 

10 

8.6 

11 

Gl4 

12 

&4 

13 

5.1 

14 

4.7 

15 

6.6 

16 

6.5 

u 

4.^ 
4.2 

18 

19 

4.2 

20 

4.2 

21 

9.6 

22 

6.2 

23 

5l2 

24 

6.0 

25 

&1 

26 

5.8 

27 

5l5 

28 

5.0 

29 

5.0 

dO 

SlI 

31 

5.8 

SAVANNAH    DRAINAGE    BASIN,   STREAM    FLOW. 
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Eslvmated  marUhly  discharge  of  Smeca  Riicr  nrar  Clfmson  (*ollr<je,  S.  (\ 

f  Drainage  arna,  646  squarp  inilos.] 


November. 
December. 


January . . . 
February.. 

March 

AprU 

Mky 

June 

July 

August 

September. 

October 

November. 
December. 


The  year. 


January.. 
February. 
March.... 
April 


Api 

Mai 


June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


Month. 


1903. 


1904. 


1905. 


Diarharge  in  aecond-ff*et. 


Hun-off. 


Maximum. 

Minimum. 

Moan. 

Mil 

S<T.-ft.  per 
0q.  mile. 

1.33 

IVpthin 
inohoii. 

1,K-jO 

*  652 

1.48 

m) 

.ViO 

(«.'! 

1.06 

1.22 

2,615 

.544  ■ 

709 

1.19 

1.37 

4,700 

644 

1,162 

1.80 

1.94 

5,800 

804  - 

i,5or> 

2.33 

2.69 

1,745 

822  1 

1,078 

1.67 

f.68 

2,670 

577  " 

943 

1.46 

2,340 

450  ■ 

841 

1.30 

1.45 

767 

677  ' 

557 

.862 

.  «W4 

3,920 

610 

1.2-..1 

1.94 

2.24 

956 

466 

683 

1.06 

1.18 

577 

250 

377 

.584 

.673 

804 

420 

564 

.873 

.974 

2,148 

435 

741 

1.15 

1.33 

5,800 

250  1 

873 

1.35 

18.38 

5.530 

594  ' 

1,287 

1.99 

2.29 

4,9W 

767  , 

1,926 

2.98 

3.10 

1,485 

7fC'»  ' 

1,100 

1.70 

1.96 

1,015 

67H 

817 

1.26 

1.41 

2,H0O 

713 

1,370 

2.12 

2.44 

1.440 

713 

921 

1.43 

1.60 

7,895 

822  1 

2,433 

3,77 

4.  as 

4,870 

78.-1  ' 

1 ,  675 

2.50 

2.99 

1.308 

577 

905 

1.40 

1.56 

4,925 

528  1 

9(>7 

1.50 

1.73 

1,015 

561 

(>88 

1.07 

1.19 

7,620 

644  1 

2,199 

3.40 

3.92 

7,805 

528 

l,a')7 

2.10 

1 

28.  .54 

ROCKY   RIVER   NEAR   CALHOITN    FALLS,  8.  C. 

This  station  was  established  as  a  bench-mark  station.  It  is  located 
at  a  highway  bridge  just  below  Swearingen's  mill,  about  3}  miles 
northwest  of  Calhoun  Falls,  S.  C.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  bridge,  which  is  110  feet  long  and 
supported  by  two  timber  piers.  The  initial  point  for  soundings  is  the 
right  end  of  the  downstream  guard  rail.  The  channel  is  curved  for 
about  200  feet  above  and  straight  for  300  feet  below  the  station.  The 
current  is  swift.  Both  banks  are  subject  to  overflow  during  high 
water.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  and  is 
very  changeable.  The  washing  out  and  filling  in  of  the  channel  pre- 
vents rating.  The  bench  mark  is  the  top  of  the  downstream  end  of 
trestle  cap  on  the  left  side  of  pier  next  the  right  bank.  Its  elevation 
is  6.00  feet  above  gage  datimi. 
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WATEB  BESOUBCES  OF  QEOBOIA. 


D%9charge  metuuremenU  of  Rocky  River  near  Calhoun  Falls, 

,s,c. 

Date. 

Qase 
height. 

Dis- 
charge. 

1904. 
March  17 

Feel. 
1.G0 
2LfiO 

Sec,  ft. 
251 

Septemhcr  7 

198 

BROAD   RIVER    (OF   GEORGIA)    NEAR   CARLTON. 

This  station  was  established  May  27,  1897,  by  M.  R.  Hall.  The 
gage  is  now  maintained  and  the  observer  paid  by  the  United  States 
Weather  Bureau.  The  station  is  located  at  the  Seaboard  Air  I^ine 
bridge  3  miles  east  of  Carlton  and  2  miles  above  the  mouth  of  the 
South  Fork. 

The  channel  above  and  below  the  station  is  straight  for  500  feet. 
The  right  bank  is  high  and  is  not  Uable  to  overflow.  The  left  bank  is 
low  for  about  400  feet,  beyond  which  it  is  high  and  rocky.  It  overflows 
at  a  gage  height  of  about  16  feet.  The  bed  of  the  stream  is  sand  and 
gravel  and  is  somewhat  changeable. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
deck  bridge,  which  has  two  spans  of  125  feet  each,  with  trestle 
approaches  340  feet  long  on  the  left  bank  and  50  feet  long  on  the  right 
bank.  The  initial  point  for  soundings  is  the  end  of  the  iron  bridge  on 
the  right  bank>  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  guard  rail,  with  its  bottom 
resting  on  the  upstream  end  of  the  cross-ties.  The  center  of  the  pul- 
ley is  39.5  feet  from  the  initial  point  for  soimdings.  The  length  of 
the  chain  is  54.00  feet.  The  gage  is  read  once  each  day  by  S.  P. 
Powers,  jr.  During  the  low  water  of  October  1  to  December  31,  1905, 
the  gage  was  read  twice  each  day.  Bench  marks  were  established  as  fol- 
lows: (1)  The  top  of  the  upstream  iron  girder  imder  the  cross-ties  at  a 
point  about  40  feet  from  the  initial  poiatfor  soundings;  elevation,  51 
feet.  (2)  The  top  of  the  capstone  of  the  right  bank  pier  at  a  point 
under  the  upstream  side  of  the  end  of  the  bridge;  elevation,  30.78 
feet  above  the  datum  of  the  gage,  which  is  384  feet  above  sea  level. 


SAVANNAH   DRAINAOE   BASIN,  STBEAM   FLOW. 
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Discharge  measurements  of  Broad  River  {of  Georgia)  near  Carlton, 


Date. 


Oage. 
hei^t. 


Dis- 
charge. 


Date. 


Gam.       Dis- 
height,   chaige. 


1807. 

Ilay27 

June  22 

July  28 

August  U 

September  27 

October  29 

November  10 

December  10 

1898. 

January  20 

February  21 

April  20 

June  14 

July  25 

September  13 

Do 

Octobers 

1899. 

February  28 

Marchl 

April  26 

May  15 

June  28 

September  27 

Novemberll 

December  21 

1900. 

February  16 

March  30 

May  3 

Octoberl? 


Feet. 
2.10 

Sec.'fl 
5.96 

1.92 

5.80 

2.24 

9.20 

2.25 

865 

1.60 

358 

1.67 

407 

1.70 

395 

2.00 

615 

2.68 

995 

2.00 

577 

2.10 

667 

1.56 

366 

3.75 

2,165 

2.50 

930 

2.60 

960 

3.05 

1,446 

9.05 

8.281 

5.28 

3,205 

3.65 

1,841 

2.60 

919 

2.80 

1,063 

2.00 

514 

2.05 

485 

2.25 

501 

4.26 

2,068 

3.30 

1,480 

4.49 

2.562 

2.22 

661 

1901. 

January  i 

January  22 

April  23 

August  14... 

1902. 

July  18 

September  30 

1903. 

March  21 

Mays 

June  11 

August  14 

September  10 

October  29 

Decembers 

1904. 

March  17 

May  5 

July  21 

September  6 

November  15 

1905. 

January  18 

Do 

March  18 


Feet. 
3.55 
2.85 
3.50 
5.26 


2.40 
2.83 


4.56 

3.10 
3.65 
2.70 
4.52 
2.16 
2.20 


2.62 
2.20 
1.48 
2.37 
1.88 


2.50 
2.50 
2.26 


See.'ft, 

1.497 

991 

1.807 

3,173 


638 
960 


2.602 

1.242 

1,766 

053 

2,436 

606 

628 


809 
581 
299 
737 
460 


745 
768 
642 


DaUy  gage  height  ^  infeet,  of  Broad  River  {of  Georgia)  near  Carlton. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

18B7. 
1 

1.85 

1.86 

1.8 

1.8 

2.0 

2.0 

1.9 

2.1 

2.35 

2.06 

2.55 

2.35 

1.95 

1.85 

1.8 

1.76 

1.86 

1.86 

1.8 

1.8 

1.8 

1.75 

2.6 

2.2 

2.0 

2.0 

1.96 

1.9 

1.86 

1.8 

1.8 

4.65 

1.7 

2.0 

2.3 

1.86 

1.8 

1.7 

1.6 

1.56 

1.55 

1.55 

1.55 

1.55 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.6 

1.5 

1.5 

1.6 

1.6 

2.45 

2.6 

2.05 

1.85 

1.7 

1.66 

2.4 

2.26 

1.96 

1.8 

1.8 

1.8 

1.76 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

2.2 

2.1 

2.2 

2.7 

2.55 

2.5 

2.3 

2.1 

2.05 

2.0 

1.95 

1.95 

1.9 

2.1 

2.3 

2.1 

1S97. 
17 

1.85 

3.6 

4.9 

6.3 

6.3 

3.85 

'2.9 

2.3 

2.16 

2.25 

2.15 

2.3 

2.1 

1.95 

1.9 

3.3 

2.0 

1.9 

2.0 

1.95 

2.15 

2.0 

1.95 

1.85 

1.8 

1.76 

1.75 

1.7 

1.7 

1.65 

1.6 

1.5 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.66 

1.65 

1.6 

1.6 

1.66 

L5 

1.6 

1.8 

2.0 

2.4 

2.2 

2.1 

1.8 

1.8 

1.7 

1.65 

1.7 

1.65 

1.65 

1.66 

1.66 

1.7 

1.7 

1.66 

1.65 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

3.15 

2.75 

2.3 

2.7 

2.0 

2 

18 

2.0 

3 

19 

2.06 

4 

20 

2.1 

5 

21 

2.1 

6 

22 

2.16 

7 

23 

2.4 

8 

24 

2.2 

9 

25 

2.1 

10 

26 

27 

2  3 

11 

2.66 

12 

28 

2.3 

13 

29 

2.16 

14 

30 

2.1 

15 

31 

2.1 

16 
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1   WATER   RESOURCES   OF   GEORGIA. 


DctUy  gage  height^  in  feet,  of  Broad  River  {of  Georgia)  near  Carlton — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

• 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1808. 
1 

2.05 

2.0 

1.95 

1.96 

1.95 

1.95 
1.95 
1.95 
1.95 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.85 

1.85 

1.85 

2.15 

2.55 

2.35 

2.2 

2.9 

4.9 

5.1 

3.3 

3.05 

2.7 

2.5 

2.35 

3.1 

2.95 

2.75 

2.7 

2.65 

4.45 

6.45 

6.4 

3.9 

3.3 

3.8 

4.05 

3.7 

3.45 

3.75 

3.5 

3.5 

3.25 

3.1 

3.0 

2.9 

2.85 

2.95 

3.05 

3.0 

2.95 

2.85 

2.8 

2.8 

2.75 

3.1 

2.4 

2.4 

2.4 

2.35 

2.35 

2.25 

2.15 

2.1 

2.06 

2.0 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

1.96 

1.95 

1.95 

1.9 

1.9 

1.96 

2.05 

2.0 

2.0 

1.95 

1.95 

1.9 

1.9 

1.85 

1.9 

1.96 

3.45 

3.0 

3.75 

3.7 

4.3 

7.2 

13.18 

10.6 

5.45 

4.3 

3.75 

3.6 

3.45 

3.35 

3.3 

4.4 

5.05 
4.45 
3.8 
3.5 

3.55 

3.6 

3.5 

3.3 

3.2 

3.15 
15.78 
11.15 

2.3 
2.3 
2.3 
2.3 
3.3 

1.9 

1.9 

1.95 

2.1 

2.15 

2.05 

2.0 

1.95 

1.9 

1.9 

1.85 
1.85 
1.85 
2.35 
2.8 

2.4 

2.45 

2.35 

2.25 

2.1 

2.05 

2.0 

1.95 

1.96 

1.9 

1  9 

1  9 

1.86 

1.96 

a35 

4.4 

6.2 
4.1 
3.8 
3.6 
3.95 

4.2 

3.05 

3.45 

3.4 

3.35 

3.3 

3.3 

3.25 

3.5 

4.4 

13.88 
11.3 

4.7 

4.5 

8.1 
t 

5.2 

4.0 

4.15 

4.55 

3.75 

3.6 

3.5 

3.45 

4.2 

3.7 

5.0 

5.5 

4.9 

3.85 

3.3 

3.15 

3.6 

2.75 

2.45 

2.3 

5.25 

4.45 

3.0 

2.6 

2.45 

2.4 

2.45 

2.35 

2.26 

2.3 

2.3 

2.26 

2.15 

2.1 

2.05 

2.1 

2.05 

2.0 

2.0 

2.95 

2.75 

23 
2.6 
3.3 
2.6 
2.36 

5.8 

4.45 

3.6 

3.65 
3.7 

3.45 

3.6 

4.4 

4.2 

3.6 

3.5 
3.4 
3.3 
3.3 
3.25 

3.25 

3.2 

3.15 

3.25 

3.2 

3.15 

3.1 

3.05 

3.1 

3.2 

3.5 

3.2 

3.15 

3.1 

3.1 

3.1 
3.1 
3.0 
3.1 
3.0 

2.2 

2.15 

2.05 

2.05 

2.0 

2.0 

2.0 

1.96 

1.95 

1.9 

1.9 

1.9 

1.85 

1.85 

1.86 

1.8 

1.8 

1.8 

1.85 

2.1 

1.85 

1.8 

1.8 

1.96 

2.1 

1.8 

1.75 

1.66 

1.6 

1.6 

1.6 

3.0 

3.0 

2.95 

2.95 

3.0 

3.2 

3.15 

3.0 

2.95 

2.95 

2.9 

2.85 

2.8 

2.8 

2.75 

2.75 

2.7 

2.7 

2.65 

2.65 

2.6 

2.r)5 

2.7 

2.65 

2.6 

2.6 

2.6 

2.55 

2.55 

2.5 

2.7 

3.4 
3.2 
4.7 
3.9 
3.2 

1.6 
1.6 
1.6 
1.6 
1.55 

1.5 

1.46 

1.45 

1.4 

1.36 

1.36 

1.4 

2.0 

1.6 

1.6 

1.6 

1.6 

2.4 

2.35 

2.16 

1.8 

1.6 

1.55 

1.55 

1.5 

1.5 

2.3 

1.56 

1.6 

1.46 

2.6 

2.55 

2.5 

2.5 

2.45 

2.4 
2.4 
2.5 
2.6 
2.45 

2.4 
2.6 
3.7 
3.0 
2.4 

2.5 

2.65 

2.65 

2.55 

2.45 

2.4 

2.35 

2.3 

2.3 

2.3 

3.7 
3.0 
2.8 
2.8 
2.5 

2.6 
2.5 
2.8 
2.9 
2.9 

1.4 

1.36 

1.36 

1.4 

1.8 

2.85 

3.5 

2.6 

2.3 

1.96 

1.7 
1.6 
1.9 
4.2 
3.86 

3.66 

2.55 

2.0 

1.8 

1.8 

1.7 

1.66 

9.0 

6.0 

4.2 

3.1 
2.6 
6.4 
4.6 
2.7 
2.35 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.25 

2.4 

2.3 

2.4 

2.3 

2.25 

2.2 

2.2 

2.15 

2.1 

2.1 

2.25 

2.15 

2.1 

2.1 

2.05 

2.2 

2.25 

2.15 

2.45 

6.5 

5.3 

3.5 

2.8 

2.5 

3.5 
3.3 
3.4 
3.2 
3.0 

2.1 

1.96 

1.8 

3.0 

3.85 

4.0 
4.2 
3.4 
2.6 
2.2 

3.05 

6.2 

4.06 

3.6 

3.0 

2.7 

2.35 

3.26 

6.95 

3.6 

3.0 

2.85 

2.55 

2.26 

2.1 

2.46 

2.6 

3,0 

2.7 

2.6 

2.35 

2.4 

2.35 

2.25 

2.2 

2.2 

2.16 

2.1 

2.1 

2.1 

2.1 

2.15 

2.1 

2.15 

2.05 

2.0 

1.95 

1.9 

1.0 

1.0 

1.9 

2.0 

1.95 

2.0 

1.95 

2.0 

2.05 

8.95 

2.45 

2.1 

3.5 

4.1 

3.7 
3.8 
3.6 
3.6 
2.5 

0.1 
18.85 
18.63 
13.38 

7.88 

6.0 

4.6 
4.5 
3.5 
2.0 

2.86 

2.7 

2.66 

2.46 

2.4 

2.35 
2.36 
2.25 
2.26 
2.2 

2.2 

2.25 

2.4 

3.45 

2.56 

2.35 

2.26 

2.2 

2.2 

2.16 

3.8 
8.0 
2.6 
2.3 
2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.5 
2.1 
2.5 
2.0 
2.0 

1.95 
1.96 
1.05 
1.95 
2.05 

2.0 

2.0 

2.0 

1.05 

1.05 

1.95 

2.0 

1.05 

1.05 

1.0 

2.3 
2.5 
2.5 
2.3 
2.2 

2.16 

2.1 

3.2 

4.86 
11.2 

10.1 
4.36 
3.26 
2.0 
2.7 

2.6 

2.6 

2.45 

2.4 

2.3 

2.25 

2.25 

2.7 

3.35 

2.65 

3.6 

4.45 

3.65 

3.0 

2.65 

2.56 

2.46 

2.4 

2.4 

2.46 

2.4 

1.0 
1.0 
1.0 
.  1.0 
2.0 

2.2 

2.15 

4.3 

3.4 

2.5 

2.36 

2.25 

2.2 

2.15 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.1 

2.16 

2.1 
2.1 
2.1 
2.2 
2.3 

2.35 

2.36 

2.3 

2.3 

2.3 

3.2 

2.4 

2.35 

2.35 

2.66 

2.46 

2.4 

2.46 

2.05 

2.0 

2.75 

3.0 

3.0 

3.55 

3.4 

2.0 
2.7 
2.7 
2.6 
2.55 

2.5 

2.45 

2.4 

2.75 

3.0 

2.15 

2.1 

2.1 

2.05 

2.05 

2.06 
2.05 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 

2.  or. 

2.1 

2.1 

2.a5 

2.05 

2.05 

2.05 

2.05 
2.05 
3.65 
3.45 
2.45 

3.6 

3.7 

2.0 

2.55 

2.4 

2.4 
2.4 
6.5 
3.6 
2.8 

2.76 

2 

2.56 

3 

2.8 

4 

3.9 

5 

3.5 

6 

3.1 

7 

2.86 

8 

2.7 

9 

2.6 

10 

2.56 

11 

2.55 

12 

2.5 

13 

2.6 

14 

2.45 

15 

2.4 

16 

2.4 

17 

2.45 

18 

2.45 

19 

2.45 

20 

2.7 

21 

3.0 

22 

3.65 

23 

4.05 

24 

4.85 

25 

3.6S 

26 

3.1 

27 

2.8 

28 

2.7 

29 

2.65 

30, 

2.6 

31 

2.65 

1899. 
1 

2.35 

2 

2.4 

3 

2.3 

4 

2.3 

6 

2,25 

6 

2.2 

7 

8 

9 

2.2 
2.2 
2.2 

10 

2.2 

11 

12 

13 

14 

15 

16 

2.2 

3.4 

3.6 

2.05 

2.5 

2.45 

17 

2.35 

18 

2.3 

19::: 

2.3 

20 

2.3 

21 

2.26 

22 

2.25 

23 

2.2 

24 

4.4 

25 

4.3 

26 

3.0 

27 

2.6 

28 

2.6 

29 

2.6 

30 

2.6 

31 

2.45 

1900. 
1 

2.4 

2 

2.4 

3 

2.4 

4 

4.2 

5 

5.0 
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IknUf  gage  heighl^  in  feet,  of  Broad  River  (of  Georgia)  near  Carlton — Continued. 


Day. 


Jan. 


6. 
7. 
8. 
9. 
10. 

II. 
J?. 
13. 
14. 
15. 


16. 
17. 
IS. 
19. 
20. 

21. 
22, 
23. 
24. 
25. 

36. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
a. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


1900. 


1901. 


1902. 


2.3 
2.3 
2.3 
2.3 
2.4 

2.9 

5.85 

4.9 

3.3 

2.95 

2.76 

2.65 

3.15 

3.6 

3.75 

8,7 

2.85 

2.7 

2.6 

2.5 

2.45 

2.45 

2.4 

2.4 

2.35 

2.3 


3.6 
3.2 
3.6 
3.6 
3.3 

2.8 
2.7 
2.7 
2.6 
2.6 

5i9 

11.4 

11.6 

6.0 

4.1 

3.4 
3.4 
3.0 
3.0 
2.9 

2.8 
2.8 
2.8 
2.9 

a6 

3.1 
2.9 
2.9 
2.8 
2.8 
3.6 


4.7 
4.0 

a7 

3.6 
3.4 

as 
a2 
ai 
ai 
ao 


22.2 

16.9 

8.0 

4.3 

a  7 

3.3 
3.2 

ai 
ai 

3.8 
3.65 

a  2 

3.65 

a  6 

3.2 

ao 


a2 

Z9 

a8 

7.9 

6.8 

4.1 

a6 
a3 

4.2 

4.8 

a8 
a6 
a  2 
ai 
ao 

2.9 
2.9 
2.9 
2.8 
2.8 

2.7 
2.7 
2.7 
2.8 
2.8 

2.7 
2.7 
2.7 


7.6 

2a2 

17.1 

6.3 

6.7 

4.1 

a8 
a6 
a  4 
a4 


2.95 

ao 

2.7 

3.0 

2.65 

6.6 

2.8 

6.8 

4.0 

6.1 

6.0 

as 

0.6 

3.3 

2 

1 


ao 

4.2 
3.8 

as 
ai 

4.6 
4.1 

a  7 
a  4 

3.6 
4.7 

6.6 
6.3 
4.0 

a  6 
as 
a  25 


2.6 
2.6 
2.6 
2.6 
26 

2.6 
2.6 
2.5 
2.6 
25 

4.4 

4.1 

a2 
ao 

29 

28 
27 
27 
26 
26 

ao 

2  9 
28 
28 
28 

14.26 

ia35 

8.4 

4.2 

ao 

a  6 


23.2 
9.6 

as 

4.8 
4.4 

4.2 

a9 
a8 

4.0 

ao 


Apr. 

May. 

3.0 

ai 

29 

ao 

28 

ao 

28 

29 

27 

29 

a  5 

29 

a  9 

28 

a  9 

28 

as 

28 

ai 

2.7 

ao 

27 

29 

27 

3.9 

27 

7.5 

ao 

6.7 

29 

8.0 

27 

122 

27 

6.8 

2  7 

6.5 

4.0 

7.3 

a  2 

6.1 

29 

a  9 

28 

a  7 

27 

a  5 

2  7 

a  5 

2  6 

26 

ae 

27 

6.9 

26 

11.95 

2  6 

9.3 

26 

4.5 

2  5 

a  9 

29 

a  6 

2  9 

a  4 

28 

as 

2  8 

a2 

27 

ai 

27 

ai 

27 

a  I 

27 

6.6 

26 

4.9 

2  6 

a  9 

2  6 

a  5 

26 

a  4 

ao 

a  6 

a5 

4.4 

&7 

4.3 

6.7 

4.0 

7.9 

as 

7.7 

as 

4.0 

a  2 

a  4 

a  2 

a  6 

a2 

as 

a  2 

ai 

ao 

ao 

28 

20 

2.a 

4.3 

as 

4.0 

a4 

a8 

as 

as 

as 

a7 

a2 

Jane.  July. 


ao 

4.3 

7.7 
7.6 
3.8 

a  2 
ai 
ai 
as 
ai 

a  5 

4.3 

5.6 
4.9 

a  6 

3.1 

ao 

4.2 

lao 

126 

7.0 
5.6 
4.6 
4.0 
4.6 


4.3 

ao 
as 
ao 

29 
28 

a  7 
ao 

2  8 
2  7 

27 

ai 

29 

4.6 

11.1 

11.2 
5.0 

a  9 
a  6 
as 


a 
a 

3. 


ae 

4.8 
4.0 

as 
a7 
a  6 

6.9 


a  7 

a7 

a7 

as 

a6 

a2 

a  6 

a  2 

a4 

ai 

20 
28 
2  7 
27 
2  6 

26 
2  6 
2  8 
2  6 
26 


29 

28 
28 
28 
2  7 

26 
29 
a  0.5 
a  55 

ao 

29 
2  8 
27 
26 
26 

25 
25 
25 

ao 

27 


2. 
3. 
3. 
3. 
3. 
3. 


ao 
ai 


a 

2 
2. 


0 
9 
8 

2  7 
2  7 
27 
26 
26 

2  6 
25 
2  4 
2  4 
26 


2. 
4. 
3. 
4. 

6. 

a 

2 
2. 


2  6 
2  5 

2  5 

a2 

2  8 
2  6 
2  6 
25 


2  2 
2  2 
2  3 
2. 
2 


8 
6 

3 
2 


2. 
2. 
2  4 
2  8 
2  4 


Aug. 


26 
25 
24 
24 
23 

23 
23 
4.0 
25 
24 

2  4 
25 
26 
2  6 
24 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 
2. 


2 
2 
2 

2. 
2. 


25 
4.4 

4.0 

ao 

2  6 

4.3 
a  2 
28 
5.5 
6.0 

lao 

8.4 
5.4 

a  9 

4.3 


6. 
6. 
7. 
9. 
5. 


4.3 
5.5 
8.4 
6.3 
6.5 
4.9 


2  3 
22 

ai 
ao 

2  7 

2  6 
2  3 
22 
21 
21 


Sept. 


22 
21 
21 
21 
21 

21 
20 
20 
21 
5.5 

5.0 

4.0 
28 
25 
2  4 

23 
23 
23 
23 
2.2 

2  2 
2  2 
2  2 
22 
2.1 


5.0 
a  6 

ai 
ao 


2. 
2. 
2. 
2. 
2 


2  7 

ao 

2-^ 
27 
2  7 

2  75 
6.6 
14.8 
8.6 
4.6 


a 

3. 

a 
a 

2 


2  9 
2  8 
2  9 

ao 

2  9 


23 
2  2 
2  2 
2  2 
22 

2  2 
21 
21 

as 

4.7 


Oct. 

Not. 

Deo. 

25 

26 

as 

ao 

26 

a  2 

26 

2  4 

28 

2.5 

24 

27 

24 

24 

26 

23 

24 

26 

23 

2.4 

2.6 

2  7 

23 

26 

26 

23 

28 

24 

23 

26 

23 

23 

26 

2  2 

23 

24 

22 

23 

24 

22 

24 

24 

22 

24 

28 

22 

24 

as 

21 

25 

as 

4.2 

2  4 

3.0 

5.0 

24 

29 

3.1 

3.6 

28 

4.0 

a  6 

26 

as 

28 

26 

ai 

26 

25 

27 

25 

26 

25 

25 

26 

26 

as 

29 

2  6 

2  6 

2  9 

2  6 

2  6 

4.8 

2  6 

ao 

29 

2  5 

a  4 

2  8 

2  6 

a  4 

2  7 

2  5 

2  7 

2  7 

2  5 

2  7 

2  6 

2  5 

2  6 

2  6 

2  5 

2  6 

2  6 

2  5 

29 

2  5 

2  5 

28 

2  5 

2  5 

2  7 

ao 

2  6 

2  6 

ao 

26 

2  7 

2  8 

2  5 

5.3 

2  7 

2  6 

4.2 

2  7 

2  6 

ai 

2  6 

2  5 

2  9 

2  6 

2  6 

2  8 

26 

26 

2  7 

2  6 

2  7 

2  7 

2  6 

2  6 

2  6 

2  6 

2  6 

2  6 

2  5 

2  6 

ai 

2  5 

2  6 

ao 

2  5 

2  6 

ao 

2  5 

2  6 

ao 

2  5 

2  5 

4.0 

2  5 

2  5 

14.2 

2  5 

2  6 

19.9 

2  5 

12  4 

a  9 

23 

4.3 

a  6 

2  2 

a  6 

2  7 

2  2 

6.6 

2  6 

21 

6.4 

a  6 

2  2 

4.6 

ao 

2  5 

4.0 

2  05 

2  5 

as 

2  45 

2  3 

ao 

24 

23 

2  9 

23 

23 

27 
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Daily  gage  height,  inftet,  of  Broad  River  {of  Georgia)  near  Carlton — Continued. 


Day. 


19Q2. 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 '... 

26 

2ft 

27 

28 

29 

30 

31 

1903. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1904. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Jan. 

Feb. 

Mar. 

Apr. 

3.0 

3.3 

3.8 

a4 

2.9 

3.3 

3.7 

3.3 

2.9 

3.3 

4.6 

0.3 

2.9 

3.2 

4.3 

3.3 

2.9 

as 

4.4 

3.3 

2.9 

3.6 

6.1 

3.8 

2.8 

3.6 

&6 

4.0 

2.8 

3.5 

6.0 

4.6 

2.9 

3.4 

4.2 

3.6 

3.0 

3.5 

3.9 

3.6 

3.0 

3.6 

3.7 

3.6 

3.1 

4.0 

3.7 

3.4 

2.9 

3.6 

3.6 

3.3 

2.8 

3.5 

3.6 

3.3 

2.9 

4.4 

3.6 

3.3 

2.8 

4.6 

3.5 

3.2 

2.8 

3.9 

3.5 

3.2 

3.0 

24.6 

3.9 

3.1 

4.4 

15.0 

3.1 

3.9 

12.0 

3.2 

4.1 

6.5 

3.0 

3.1 

7.9 

5.8 

3.1 

3.0 

5.2 

4.4 

3.9 

3.6 

4.0 

4.2 

3.7 

7.0 

3.7 

4.4 

3.4 

7.8 

3.6 

4.0 

3.1 

5.2 

3.7 

3.8 

3.0 

3.8 

3.7 

3.7 

2.8 

17.6 

3.8 

4.1 

2.8 

11.2 

3.6 

4.8 

2.8 

5.6 

4.3 

4.1 

2.9 

6.5 

5.7 

3.8 

4.9 

10.4 

6.8 

3.6 

4.7 

7.5 

4.6 

3.6 

3.5 

4.4 

3.9 

6.8 

3.2 

4.0 

3.7 

6.5 

3.1 

3.8 

3.6 

4.0 

2.9 

13.1 

3.4 

3.7 

2.9 

12.7 

3.4 

3.6 

2.8 

4.9 

3.3 

3.5 

2.8 

4.1 

3.2 

3.5 

2.9 

3.8 

4.1 

3.5 

2.8 

3.7 

5.5 

3.4 

2.7 

3.5 

13.2 

3.4 

2.9 

3.4 

21.0 

3.3 

3.1 

3.3 

10.7 

3.3 

3.0 

3.3 

5.0 

3.4 

2.9 

3.2 

4.4 

3.4 

3.1 

6.0 

4.2 

3.3 

3.7 

5.4 

3.3 

4.3 

9.0 

3.2 

3.4 

9.0 

2.2 

2.6 

2.6 

2.5 

2.2 

2.5 

2.6 

2.5 

2.3 

2.4 

2.8 

2.5 

2.3 

2.4 

2.8 

2.4 

2.2 

2.3 

2.6 

2.4 

2.2 

2.3 

2.6 

2.4 

2.2 

2.5 

3.7 

2.6 

2.2 

3.4 

6.7 

2.6 

2.2 

3.1 

4.8 

2.7 

2.2 

3.0 

3.4 

2.5 

2.3 

3.3 

3.0 

2.5 

2.3 

3.0 

2.8 

2.4 

2.4 

2.7 

2.7 

2.4 

2.4 

2.6 

2.9 

2.3 

2.3 

2.6 

3.0 

2.3 

May. 


3.1 
3.1 
3.0 
3.4 
3.1 

3.0 
3.0 
3.0 
3.0 

ao 

3.1 
8.0 
3.0 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.6 
2.6 


3.2 
3.1 
3.1 
3.7 
3.5 

3.2 
3.1 
3.1 
3.1 
3.0 

3.0 
2.9 
3.0 
3.2 
3.6 

3.3 
3.1 
3.1 
3.0 
3.0 

3.2 
3.0 
3.0 
2.9 
2.9 

2.8 
2.8 
2.9 
2.8 
2.9 
4.0 


2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.2 
2.2 
3.5 
3.0 

2.4 
2.2 
2.2 
2.1 
2.1 


Jane. 


2.6 
2.6 
2.6 
2.6 
2.7 

3.3 
2.8 
2.6 
2.6 
3.0 

2.7 
2.6 
2.6 
2.4 
2.4 

2.4 
2.4 
2.4 
2.3 
2.3 


July. 


4.3 
4.6 
6.0 
4.6 
4.6 

6.1 
8.0 
6.0 
4.8 
4.4 

3.6 
4.8 
3.9 
3.3 
3.2 

3.1 
3.1 
3.0 
3.0 
2.9 

3.1 
2.9 

2.8 
2.8 
2.7 

2.7 
3.1 
5.6 
3.6 
3.3 


2.4 
2.5 
2.1 
2.0 
1.9 

1.9 
2.1 
2.2 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.7 


2.4 
2.7 
2.6 
2.4 

4.8 

Z.i 
2.6 
2.4 
2.3 
2.3 

2.3 
2.3 
2.2 
2.2 
2.3 

2.3 
2.2 
3.1 
3.3 
2.3 
2.3 


3.0 
2.9 
3.0 
3.4 
2.9 

2.8 
3.3 
2.9 
2.8 
2.7 

2.7 
3.2 
6.5 
4.9 
3.3 

2.9 
2.8 
2.7 
2.7 
2.6 

2.6 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.3 
2.4 
2.7 
2.8 


2.1 
2.0 
1.9 
1.8 
1.7 

1.7 
1.6 
1.6 
4.2 
2.7 

2.0 
2.0 
2.0 
1.8 
1.7 


Aog. 

Sept. 

2.1 

3.6 

2.6 

2.6 

2.3 

2.8 

6.0 

2.8 

4.8 

2.6 

3.0 

2.6 

3.6 

2.3 

3.0 

2.3 

2.4 

2.8 

2.9 

2.4 

2.9 

2.5 

2.3 

2.3 

2.5 

2,2 

2.4 

2.2 

2.3 

6.9 

2.3 

8.2 

2.2 

4.6 

2.4 

3.4 

3.6 

3.6 

3.1 

a3 

2.5 

3.1 

2.2 

2.7 

2.2 

3.1 

2.2 

3.6 

2.1 

3.7 

2.1 

3.2 

2.1 

3.6 

2.2 

2.5 

2.2 

2.4 

2.2 

2.4 

2.2 

6.3 

2.1 

3.3 

2.1 

2.7 

2.1 

2.7 

2.1 

4.7 

3.2 

4.0 

4.4 

2.9 

4.3 

7.3 

3.2 

4.0 

2.6 

3.6 

2.5 

2.8 

2.6 

2.7 

2.4 

2.6 

2.4 

2.5 

2.4 

2.5 

2.3 

2.5 

2.3 

2.4 

2.3 

2.4 

2.3 

2.4 

2.2 

2.3 

2.2 

2.3 

1.6 

1.9 

2.6 

1.9 

2.4 

1.8 

2.0 

2.4 

1.9 

3.2 

2.8 

2.8 

2.6 

2.7 

6.5 

2.1 

10.4 

2.0 

6.3 

1.9 

4.2 

1.8 

3.3 

1.8 

3.0 

1.8 

2.7 

1.7 

2.6 

1.7 

2.5 
3.5 
2.9 
2.7 

2.8 

2.6 
2.5 
2.4 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.2 

2.2 
2.3 
2.6 
2.3 
2.3 
2.3 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.3 
2.4 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.3 
2.6 
2.4 
2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.1 
2.1 
2.1 
2.2 


1.6 
1.5 
1.5 
1.5 
1.6 

1.5 
1.6 
1.5 
1.5 
1.5 

1.6 
1.6 
1.5 
1.5 
1.6 


Nov.    Dec 


2.3 
2.3 
2.2 
2.2 
2.2 

2.2 
2.2 
2.9 
2.9 
2.5 

2.4 
2.4 
2.4 
2.3 
2.3 

4.6 
4.0 

a9 

3.0 
2.6 


2.3 
2.3 
2.9 
3.1 
3.0 

3.1 
2.6 
2.4 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.4 
2.3 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


1.6 
1.6 
1.7 
1.9 
2.1 

2.0 
1.8 
1.7 
1.7 
1.6 

1.6 
1.6 
2.0 
2.2 
2.0 


2.7 
2.6 
2.8 
2.8 
2.8 

2.0 
4.3 
3.6 
3.1 
2.9 

2.8 

as 
a4 
ai 
ao 

2.8 
2.8 
2.6 
2.6 

as 
as 


2.2 

2.2 
2.2 
2.2 
2.2 


2. 
2. 
2 
2 


3 
3 
2 
2 
3 


2.2 
2.2 
2.3 
2.5 
2.3 

2.3 
2.2 
2.2 
2.1 
2.2 

2.5 
2.4 
2.3 
2.2 
2.3 

2.7 
2.6 
2.4 
2.3 
2.2 
2.2 


1.9 
2.0 
2.5 
2.1 
2.4 

4.2 
3.2 
2.6 
2.4 
2.2 

2.3 
2.1 
2.0 
2.0 
2.0 
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Daily  gage  height^  in  feet,  of  Broad  River  {of  Georgia)  near  Carlton — Continued. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

1 

Jtme. 
1 

July. 

Aug.  ' 

1 

Sflpt. 

Oct. 

Not. 

De& 

1904. 
16 

2.2 
2.3 
2.5 
2.4 
2.2 

2.2 
2.2 
3.8 
3.2 
2.7 

2.5 
2.4 
2.4 
2.5 
2.6 
2.5 

2.2 
2.2 
2.2 
2.1 
2.0 

2.0 
2.6 
2.7 
2.4 
2.2 

2.2 
2.8 
&1 
6.0 
3.5 

3.0 
2.7 
Z6 
2.4 
Z6 

2.5 
2.4 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 
2:0 

2.6 
2.5 
2.4 
2.4 
3.6 

3.3 
4.8 
4.6 
3.7 
3.4 

2.9 
2.8 
2.7 
2.6 

....... 

2.0 
2.0 
2.0 
2.0 
2.0 

2.2 

2.6 
3.0 
4.0 
5.7 

5.4 
4.4 
6.6 
6.4 

4.7 

3.3 
3.0 
2.9 
2.8 
3.0 

7.8 
8.5 
5.0 
3.7 
2.3 

3.0 
2.8 
2.7 

2.8 
2.7 
2.6 
2.6 
2.5 

2.5 
4.0 
3.4 
4.3 
3.5 

3.3 
3.0 
2.9 
2.7 
2.6 
2.6 

2.5 
2.5 
2.5 
2.4 
2.4 

2.4 
2.3 
2.3 
2.3 
2.5 

2.4 
2.5 
2.6 
2.5 
2.4 

2.4 
2.3 
2.2 

2.2 
2.2 

2.3 
2.3 
2.3 
2.3 
2.3 

2.2 
2.2 
2.1 
2.1 
Zl 
2.1 

2.3 
2.4 
2.4 
2.3 
2.3 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.4 
2.3 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.2 

2.3 
2.2 
2.1 
2.2 

2.2 

2.1 
2.1 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
,      2.0 
2.0 

2.0 
!      2.0 
2.0 
2.0 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 
3.0 
3.4 

2.2 
2.1 
2.2 
5.3 
3.4 

4.9 
6.8 
6.9 
4.4 
3.4 

2.8 
2.6 
2.4 
2.3 
2.2 

2.3 
27 
25 
24 
22 

22 
22 
24 
4.5 
4.4 

29 
28 
27 
28 
26 
23 

1.7 
1.7 
1.6 
1.8 
1.7 

25 
2.1 
20 
1.7 
1.7 

1.6 
1.6 
1.6 
1.9 
23 



23 

21 
21 
20 
20 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 
1.7 
21 
1.0 
3.0 

20 
20 
20 
20 
27 

1.9 
22 
20 
20 
1.9 

1.9 
1.7 
1.7 
1.7 

1...!:'. 

1.6 
21 
1.8 
1.6 
1.5 

1.5 
1.6 
1.9 
1.8 
1.6 

26 
1.9 
1.7 
3.0 

1.8 
1.6 

&3 

4.3 
3.0 
2  2 
24 

82 
3.6 
28 
20 
20 

3.9 
3.6 
6.0 
4.4 

3.8 

3.0 
25 
23 
21 
26 

20 
25 
23 
20 
1.8 

1.8 
1.8 
1.7 
1.7 
1.7 
1.7 

26 
24 
22 
21 
4.2 

29 
21 
20 
1.9 
1.9 

1.9 
3.1 
3.3 
29 
22 
20 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
3.1 
22 

27 
3.2 
4.0 
26 
26 

24 
20 
20 
22 
20 

1.9 
1.9 
1.8 
22 
22 

28 
26 
22 
1.9 
1.7 
1.7 

1.7 
1.6 

1.6 
1.6 
1.6 

1.6 
21 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1:6 
1.5 

1.6 
3.0 
2  4 
20 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
23 
1.0 
1.7 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1 

1.5 
1.6 
1.6 
1.6 

1.6 

1.6 
1.6 
1.5 
1.6 
1.6 

1.6 
1.7 
1.7 
1.6 
1.6 
1.6 

1.4 
1.5 
1.6 
20 
2  2 

1.7 
1.6 
1.5 
1.6 
1.6 

20 
26 
22 
1.8 
1.7 

1.7 

1.7 

1.65 

1.7 

1.7 

1.7 
1.6 
1.0 
1.6 
1.6 

1.8 

20 

1.8 

1.75 

1.7 

1.7 

1.9 
1.9 
1.8 
1.8 
1.7 

1.7 
1.7 
1.9 
23 
20 

1.9' 

1.8 

1.8 

1.7 

1.7 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 
1.7 

1.6.*^ 
1.65 
1.8 

20 
1.8 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.66 

1.96 

1.0 

1.7 

1.7 

1.7 

21 

21 

1.95 

1.8 

L75 

2.0 

17 

2.0 

18 

2.0 

19 

2.0 

20 

1.9 

21 

1.9 

22 

1.9 

23 

1.9 

24 

1.0 

25 

20 

26 

2.1 

27 

2.1 

28 

3.3 

29 

3.0 

30 

2.6 

31 

2.3 

1906. 
1 

1.7 

o 

1.7 

3 

9.4 

8.4 

5 

4.3 

6 

3.6 

3.0 

8 

2.5 

9 

7.0 

10 

7.9 

u 

5.4 

12 

4.3 

13 

8.8 

14 

29 

15 

3.0 

16 

3.0 

17 

27 

18 

26 

19 

26 

20 

4.3 

21 

7.8 

22:.::: 

23 

24 

25 

6.7 
3.0 
26 
2.4 

26 

23 

27 

22 

28 

29 

22 
3.3 

30 

2.9 

31 

26 
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Rating  tables  for  Broad  River  {of  Georgia)  near  Carlton. 

JULY  1  TO  DECEMBER  31,  lS87.a 


Gage. 
he@it. 

Dl8- 

cbarge. 

;  helgHt. 

Dl»-      , 
chaiige.  ' 

Qase 

DiB-       1 

chaige.  : 

Gae« 

T>1«- 
chaige. 

Feet. 
1.60 

See.-ft 
315 

Feet. 
2.50 

^'^'* 

Feet. 
3.60 

aee.-ft. 
1,683 

Feet. 
4.50 

Sec.4t. 
2,m 

1.60 

360 

2.60 

1,044 

3.60 

1,754 

4.60 

2,464 

1.70 

410 

2.70 

1,115 

3.70 

1,825 

4.70 

2,535 

1.80 

470 

2.80 

1,186 

3.80 

1,896 

4.80 

2,606 

1.90 

547 

2.90 

1,257 

3.90 

1,967 

4.90 

2,677 

2.00 

618 

3.00 

1,328 

4.00 

2,088 

5.00 

2,748 

2.10 

689 

3.10 

1,389 

4.10 

2,109    1 

5.50 

3,100 

2.20 

760 

3.20 

1,470 

4.20 

2,180 

6.00 

3,460 

2.30 

831 

3.30 

1»M1 

4.30 

2,251 

2.40 

902 

3.40 

1,612    1 

4.40 

2,322 

1 

JANUARY  1  TO  DECEMBER  31.  1808. » 


1.40 

320 

3.20 

1,600 

5.00 

3,364 

8.40 

6,606 

1.50 

362 

3.30 

1,608 

5.20 

3,560 

8.60 

6,892 

1.60 

385 

3.40 

1,796 

5.40 

3,756    1 

8.80 

7,088 

1.70 

432 

3.50 

1,894 

5.60 

3,952 

9.00 

7,284 

1.80 

480 

3.60 

1,992 

5.80 

4,148 

9.20 

7,480 

1.90 

527 

3.70 

2,090 

6.00 

4,344 

9.40 

7,676 

2.00 

577 

3.80 

2,188 

6.20 

4,540 

9.60 

7,872 

2.10 

638 

3.90 

2,286 

6.40 

4,736    i 

9.80 

8,064 

2.20 

700 

4.00 

2,384 

6.60 

4,932    ! 

10.00 

8,264 

2.30 

776 

4.10 

2,482 

6.80 

5,128 

11.00 

9,244 

2.40 

850 

4.20 

2,580 

7.00 

5,324 

12.00 

10,224 

2.50 

940 

4.30 

2,678 

7.20 

5,520 

13.00 

11,204 

2.60 

1,030 

4.40 

2,776 

7.40 

5,716 

14.00 

12,184 

2.70 

1,122 

4.50 

2,874 

7.60 

5,912 

15.00 

13,164 

2.80 

1,215 

4.60 

2,972 

7.80 

6,106 

16.00 

14,144 

2.90 

1,310 

4.70 

3,070 

8.00 

6»304 

17.00 

15,124 

3.00 

1,405 

4.80 

3,168 

8.20 

6,600 

18.00 

16,104 

3.10 

1,502 

4.90 

3,266 

i 

JANUARY  1.  1899.  TO   DECEMBER  31.  1901.  e 


1.90 

490 

3.70 

1,760 

6.00 

4,160 

1      10.00 

9,550 

2.00 

540 

3.80 

1,840 

1        6.20 

4,420 

'      10.50 

10,225 

2.10 

600 

3.90 

1,020 

6.40 

4,600 

11.00 

10,900 

2.20 

660 

4.00 

2,000 

6.60 

4,960 

11.50 

11,575 

2.30 

730 

4.10 

2,090 

6.80 

5,230 

12.00 

12,250 

2.40 

800 

4.20 

2,180 

7.00 

5,500 

13.50 

12,925 

2.50 

870 

4.30 

2,270 

7.20 

5,770 

13.00 

13,600 

2.60 

940 

4.40 

2,360 

7.40 

6,040 

:      13.50 

14,275 

2.70 

1,010 

4.60 

2,450 

7.60 

6,310 

14.00 

14,960 

2.80 

1,080 

4.60 

2,550 

7.80 

6,580 

1      15.00 

16,300 

2.90 

1,150 

4.70 

2,660 

8.00 

6,850 

16.00 

17,650 

3.00 

1,220 

4.80 

2,750 

8.20 

7,120 

17.00 

19,000 

3.10 

1,295    1 

4.90 

2,850 

8.40 

7,390 

18.00 

20,350 

3.20 

1,370 

6.00 

2,050 

8.60 

7,660 

19.00 

21,700 

3.30 

1,445 

5.20 

3,160 

8.80 

7,990 

20.00 

23,050 

3.40 

1,520 

5.40 

3,390 

9.00 

8,200 

21.00 

24,400 

3.50 

1,600 

5.60 

3,640 

9.50 

8,875 

22.00 

25,750 

3.60 

1,680 

5.80 

3,900 

1 

a  Above  gage  height  1.80  feet  the  rating  curve  is  a  tangent,  the  difference  being  71  per  tenth, 
k  Above  gage  height  3.10  feet  the  rating  curve  is  a  tangent,  the  difference  being  96  per  tenth. 
c  Above  gage  height  6.20  feet  the  rating  curve  is  a  tangent,  the  difference  being  136  per  tenth. 
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Rating  tobies  for  Broad  River  {of  Georgia)  near  Carlton — Continued. 

JANUARY  1  TO  DECEMBER  31.  ig02.a 


Oace 
beiglit. 

Dis- 
chaiKe. 

height. 

Dls-     1 
ch&rgo. 

Sec.-ft. 

Oase 
height. 

Dl8- 

chargp. 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sec.'ft. 

2.10 

420 

2.70 

S70    , 

130 

1,305 

Z20 

490 

180 

950    , 

140 

1,450 

zao 

566 

190 

i.oao  ' 

150 

1,535 

140 

640 

100 

1,110 

160 

1,620 

ISO 

715 

110 

1,196 

170 

1,710 

100 

790 

1 

120 

1,280 

180 

1.800 

Oago 
height. 

Did-     , 
chargp.  ' 

Feet. 

Sec.-fl. 

190 

1.800 

iOO 

1,960 

4.10 

2,070 

i20 

2,165 

4.30 

2.260 

4.40 

2,356 

JANTTARY  1  TO  DECEMBER  31, 1903.» 


110 

575    1 

1 

180 

1.0» 

150 

1,570 

4.20 

2.180 

220 

630    1 

190 

1,106 

1        160    1 

1,666 

4.30 

2,270 

130 

690 

100 

1,180 

'        170 

1,740 

140 

2,365 

140 

755 

110 

1,256 

180 

1.826 

150 

2,460 

150 

820 

120 

1,330 

190 

1,910 

160 

2,555 

160 

890 

130 

1,410 

1        100    , 

2,000 

170 

2,650 

170 

900 

140 

1,490 

4  10 

1 

2,090 

180 

2,750 

JANUARY  1, 1904,  TO  DECEMBER  31. 1905. 


t40 

270 

160 

850 

180 

1,770    * 

5.80 

3,840 

L60 

306 

170 

020 

190 

1,860    ' 

&00 

4,100 

L60 

340 

180 

990 

100 

1,950 

6.50 

4,750 

L70 

380    , 

190 

1,060 

120 

2,130    , 

7.00 

5,400 

L80 

420 

100 

1,130 

140 

2,320 

7.60 

6,100 

LOO 

400 

110 

1,200 

160 

2,520 

100 

6,800 

100 

510    1 

120 

1,280 

180 

2,720 

150 

7,500 

110 

560    1 

130 

1,360 

6.00 

2,920 

100 

8,200 

120 

610 

140 

1,440 

5.20 

3,140 

150 

8,960 

130 

670 

150 

1,520 

6.40 

3,360 

laoo 

9,700 

140 

730 

160 

1,600 

6.60 

3,600    , 

10.50 

10,460 

150 

790 

170 

1,680    1 

1 

•  Above  gage  height  4.40  feet  the  above  table  la  the  same  aa  the  1800  to  1001  table. 
»  Above  ga^  height  180  feet  thla  rating  table  la  the  aame  aa  the  1800  to  1901  tabic 
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Estimated  morUJUy  discharge  of  Broad  River  {of  Georgia)  near  CarUon. 

[Drainage  area,  762  square  miles.] 


Month. 


1897. 

July 

August 

September 

October 

November 

December 

1898. 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

OctoOei 

November 

December 

The  year 

1899. 

January 

February 

March 

April 

liay 

June 

July 

August 

September 

October 

November 

December 

The  year 

1900. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Octolier 

November 

December 

The  year 

1901. 

January 

February 

March 

April 

Mky 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Run-off.    • 

Maximum. 

'Minimum. 

Mean. 

8ec.-f  t.  per 
sq.  mile. 

Depth  In 
inchee. 

3,671 

443 

979 

1.28 

1.48 

2,428 

385 

641 

0.84 

0.97 

831 

315 

380 

0.50 

0.56 

973 

315 

468 

0.61 

0.70 

1,434 

385 

547 

0.72 

0.80 

1,115 

547 

748 

0.98 

1.13 

3,462 

505 

887 

1.16 

1.34 

738 

505 

575 

0.76 

0.78 

2,776 

£05 

730 

1.00 

1.15 

3,(309 

677 

1,078 

1.41 

1.57 

700 

385 

624 

0.09 

0.79 

850 

300 

422 

0.65 

0.61 

7,284 

300 

1,455 

1.91 

2.20 

6,275 

480 

1,533 

2.01 

2.32 

16,937 

666 

2,961 

3.80 

4.34 

9,440 

€32 

1,786 

2.34 

2.70 

1,943 

775 

1,099 

1.44 

1.61 

3,217 

850 

1,319 

1.73 

1.00 

16,937 

300 

1,197 

1.57 

21.40 

4,757 

975 

1,599 

2.10 

2.42 

17,380 

1,220 

3,602 

4.73 

4.93 

14,815 

1,407 

2,870 

3.77 

4.35 

3,900 

1,257 

1,622 

2.13 

2.38 

1,370 

870 

1,072 

1.41 

1.63 

1,760 

730 

957 

1.26 

1.41 

4,825 

570 

943 

1.24 

1.43 

2,090 

490 

721 

0.95 

1.09 

1,840 

490 

654 

0.86 

0.95 

2,270 

490 

684 

0.90 

1.04 

1,760 

570 

771 

1.01 

1.13 

2,360 

660 

940 

1.23 

1.42 

17,380 

490 

1,370 

1.80 

24.18 

3,965 

730 

1,146 

1.50 

1.73 

26,020 

730 

3,468 

4.55 

4.74 

5,230 

1,220 

2,171 

2.85 

3.29 

12,520 

1,010 

2,651 

3.48 

3.88 

2,650 

940 

1,168 

1.53 

1.76 

13,600 

870 

A,  W4 

3.93 

4.33 

1,920 

870 

1,227 

1.61 

1.80 

2,000 

660 

068 

1.26 

1.45 

3,510 

540 

908 

1.19 

1.33 

2,950 

600 

1,001 

1.31 

1.51 

4,825 

730 

1,043 

1.37 

1.53 

2,950 

800 

1,165 

1.62 

1.75 

26,020 

540 

1,658 

2.18 

29.21 

11,575 

940 

2,093 

2.75 

3.17 

6,716 

1,010 

1,697 

2.23 

2.32 

15,288 

870 

2,266 

2.97 

3.42 

12,182 

1,060 

2,421 

3.18 

3.55 

6,715 

870 

1,673 

2.20 

2.54 

11, 170 

1,010 

2,354 

3.00 

3.44 

4,550 

800 

1,270 

1.67 

1.98 

9,550 

730 

3,196 

4.19 

4.83 

16,030 

1,010 

2,153 

2.82 

3.14 

2)750 

870 

1,083 

1.42 

1.64 

1,010 

870 

898 

1.18 

1.32 

22,915 

870 

2,769 

3.63 

4.18 

22,915 

730 

1.989 

2.61 

36.48 
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Estimated  monthly  discharge  of  Broad  River  (of  Georgia)  near  Carlton — Contiimed. 


Month. 


19Q2. 

JanoAiy 

February 

Mareh 

April 

May 

Jane 

July 

August 

September 

October 

NoYcmher 

December 

The  year 

1903. 

Juinaiy 

February 

Uaach 

^?!-;.v;:;:::v;;.:::::: 

June 

July 

Auguat 

September 

October 

November 

December 

The  year 

1904. 

January 

February 

March 

April 

May 

Juno 

July 

A  iigust 

September 

October 

November 

December 

The  year 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September. . . ., 

October 

November 

December 

The  year 


Diachargp  In  second-feet. 


RuiHoff. 


Maximum.)  Minimmn.!    Mean.    [ ^f^ET' ' ^hS,*° 


2,650 
29,125 
27,  .170 
2,550 
1,710 
1,366 
2,750 
2,960 
7,120 
1,890 
2.550 
4,960 


29,125 


2,&W 

19.810 

24.400 

5,230 

2,000 

A.  850 

3,510 

6,905 

2,365 

890 

1,255 

960 


24,400 


1,770 
2,720 
3,720 

920 
1,520 

790 

2,130 

10,300 

1,280 

380 

670 
2,130 


10,300 


4,230 

7,500 

850 

670 

6,270 

1,130 

7,080 

1,950 

1,130 

850 

560 

8,800 


950 

1,280 

1,535 

1,195 

790 

565 

490 

420 

420 

490 

420 

790 


420 


960 

1,180 

1,330 

1,330 

1,030 

960 

690 

090 

675 

676 

630 

576 


575 


610 
670 
790 
610 
420 
310 
305 
340 
30'} 
305 
340 
460 


305 


8,800 


610 
510 
660 
610 
660 
340 
380 
340 
270 
270 
340 
380 

270 


1,304 

4,514 

4.225 

1,579 

1,163 

800 

764 

919 

1,227 

837 

777 

1,479 


1,747 


741 

1,113 

1,247 

720 

629 

478 

522 

1,409 

471 

314 

434 

688 


730 


934 

2.046 
687 
555 

1,302 
614 

1,277 
630 
382 
407 
397 

2,184 


aw 


1.71 
5.92 
5.64 
2.07 
1.63 
1.06 
1.00 
1.21 
1.61 
1.10 
1.02 
1.94 


1,632 

2.14 

1,375 

1.81 

4,638 

6.09 

4,110 

6.39 

2,007 

2.63 

1,270 

1.67 

2,125 

2.79 

1,160 

1.61 

1,387 

1.82 

818 

1.07 

651 

.85 

750 

.98 

683 

.90 

2.29 


.972 
1.46 
1.64 
.945 
.825 
.627 
.685 
1.85 
.618 
.412 
.570 
i903 


.a'SO 


1.23 
2.60 
.902 

.728 
1.83 
.675 
1.68 
.827 
.501 
.534 
.521 
2.87 


1.2.5 


1.97 
6.16 
6.39 
2.31 
1.76 
1.17 
1.15 
1.39 
1.80 
1.27 
1.14 
2.24 

28.76 


2.00 
6.34 
6.71 
2.93 
1.93 
3.11 
1.74 
2.10 
1.19 
.96 
1.00 
1.04 


30.76 


1.12 
1.68 
1.89 
1.05 
.951 
.700 
.790 
3.13 
.690 
.475 
.636 
1.04 


13.06 


1.42 
2.80 
1.04 
.812 
2.11 
./63 
1.94 
.953 
.559 
.616 
.581 
3.31 

16.80 
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BROAD   RIVER  (sOUTH   FORK)  NEAR   CARLTON. 

This  station  was  established  as  a  bench-mark  station.  It  is  located 
at  Bull  Rat  Rock,  about  1  mile  south  of  Carlton,  Ga.  Dischai^e 
measurements  are  made  at  a  shoal  about  100  yards  above  the  rock  by 
means  of  a  boat.  The  initial  point  for  soundings  is  a  small  sweet- 
gum  tree  on  the  left  bank.  The  channel  is  curved  for  200  feet  above 
and  500  feet  below  the  station.  The  current  is  sluggish.  The  right 
bank  is  cultivated  and  the  left-  is  wooded.  Both  banks  are  subject 
to  overflow  at  rare  intervals.  The  bed  of  the  stream  is  composed  of 
rock  and  is  very  rough.  The  bench  mark  is  composed  of  three  copn 
per  nails  driven  into  the  gum  tree,  which  forms  the  initial  point  for 
sounding.     Its  elevation  is  5.00  feet  above  datum. 


Discharge  TneantTemenU  of  Broad 

River 

(South  Fork) 

near 

Carlton. 

Date. 

Ga«o 
height. 

Dis- 
charge. 

igo4. 

July  20 

Feet. 
1.00 
1.20 

Sec.-ft. 
64 

September  7 -    

115 

MISCELLANEOUS  MEASUREMENTS  IN  SAVANNAH  RIVER   DRAINAGE 

BASIN. 

Broad  River  (South  Fork). — ^A  measurement  was  made  May  4,  1904, 
at  the  foot  of  the  shoals  below  Watson^s  mill  near  Carlton,  as  follows: 

Width,  50  feet;  area,  81  square  feet;  mean  velocity,  1.28  feet  per  second;  dischaxge, 
104  second-feet.    The  gage  at  Carlton  read  2.20  feet. 

The  following  measurement  was  made  March  16,  1904,  at  the  Sea- 
board Air  Line  railroad  bridge,  1 J  miles  west  of  Comer.  The  bench 
mark  is  the  top  of  the  girder  at  soimding  point  30.  Its  elevation  is 
49.00  feet  above  the  datum  of  the  gage. 

Width,  74  feet;  area,  68  square  feet;  mean  velocity,  1.56  feet  per  second;  gage 
height,  1.18  feet;  discharge,  106  second-feet. 

Chattooga  River. — This  river  joins  the  Tallulah  River  and  forms 
Tugaloo  River.  The  following  measurement  was  made  November 
16,  1905,  from  a  small  boat  at  a  point  about  5  miles  northeast  of 
Tallulah  Falls,  at  a  narrow  channel  about  1,000  feet  below  Atkins 
Ferry  and  opposite  B.  H.  Atkins's  residence.  There  is  a  small  shoal 
about  150  feet  below  and  one  300  feet  above  the  point  of  measure- 
ment. At  the  time  of  flood  in  1876  the  water  is  said  to  have  been 
36  to  40  feet  higher  than  the  present  stage  and  did  much  damage  to 
property.  The  bench  mark  is  the  center  of  the  head  of  a  wire  nail 
driven  horizontally  into  a  sycamore  stump,  which  stands  on  the  right 
bank  about  200  feet  above  the  point  of  measurement;  elevation,  643 
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feet  above  the  datum  of  the  assumed  gage.  The  gage  height  at  the 
same  time  at  the  regular  station  on  Tallulah  River  at  Tallulah  Falls 
was  0.82  foot. 

Width,  107  feet;  area,  442  square  feet;  mean  velocity,  0.77  foot  per  second;  gage 
height,  2.00  feet;  discharge,  339  second-feet. 

Chauga  River. — ^This  stream  was  measured  in  1903  at  Bryan's 
bridge,  2  miles  east  of  Fort  Madison,  S.  C.  The  bench  mark  is  a 
spike  in  a  sycamore  sapling  100  feet  above  bridge  on  left  bank. 

Ditcharge  meanuremenU  of  Chauga  (^eek  1  mile  east  cf  Fort  Madison  ^  S.  C, 


1908. 
AagaatTO. 


I    llelglit  of 
Date.  bpncn  mark  <  Discharge. 

,  above  water.' 


3.00 
September  24 "  3.25 


Feet        I     Sec.-fl. 


1«8 
133 


Clouds  Creek. — This  stream  is  tributary  to  Broad  River.  The  fol- 
lowing measurement  was  made  May  4,  1904,  below  the  ford  on  the 
public  road  one-half  mile  east  of  Watson's  mill,  near  Carlton. 

Width,  36  feet;  area,  36  square  feet;  mean  velocity,  1  foot  per  second;  dischaige, 
36  second-feet.    The  gage  at  Carlton  read  2.20  feet. 

EighteenmiLe  Creek. — ^This  stream  was  measured  3}  miles  southeast 
of  Calhoim,  S.  C.  The  bench  mark  is  the  top  of  downstream  end  of 
cap,  35  feet  from  right-bank  end  of  bridge. 

Disdiarge  ineasureTnents  of  Eighteenmile  Creek  Si  miles  southeast  of  Calhoun^  S.  C. 


Date. 


Height  of 

bench  mark 

above  water 


Dtacfaaige. 


1S08. 

July  11 

JoljSO. 

September  23 


Keowee  River. — Keowee  River  is  tributary  to  Seneca  River  from 
the  north  near  Seneca,  S.  C.  The  following  measurement  was  made 
January  16,  1904,  from  the  Lawrence  Bridge,  5  miles  northwest  of 
Calhoun.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  first 
iron  cross  beam  from  the  right  bank,  27.00  feet  above  the  datum  of 
the  gage. 

Width,  144  feet;  area,  620  square  feet;  mean  velocity,  1.11  feet  per  second;  gage 
height,  2.91  feet;  dischaige,  691  second-feet. 

lAide  River. — ^Two  measurements  were  made  June  6,  1905,  near 
Washington.  The  bench  mark  is  the  top  of  the  downstream  wooden 
stringer  imder  the  cross-ties  at  the  center  of  the  first  span  of  the  rail- 
road bridge  at  the  right  bank;  elevation,  29.00  feet  above  the  datum 
of  the  assumed  gage. 
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Measurement  at  bridge  of  WashiDgton  Branch  of  Geoigia  Railroad:  Width,  37  feet; 
area,  59  square  feet;  mean  velocity,  0.58  foot  per  second;  gage  height,  1.40  feet;  dis- 
charge, 34  second-feet. 

Measurement  at  wagon  bridge,  400  feet  above  railroad  bridge:  Width,  47  feet;  area, 
185  square  feet;  mean  velocity,  0.19  foot  per  second;  gage  height,  1.40  feet;  discharge, 
35  second-feet. 

Panther  Greek, — ^The  following  measurement  was  made  June  22, 
1905,  a  short  distance  below  where  the  Tallulah  Falls  Railroad  crosses 
Panther  Creek,  near  Tallulah  Falls.  The  stage  of  the  creek  was  prob- 
ably somewhat  high  at  the  time  of  gaging,  owing  to  showers  the  day 
before. 

Width,  9  feet;  area,  5.85  square  feet;  mean  velocity,  1.17  feet  per  second;  dischaige, 
6.82  second-feet. 

Tiger  OreeJc. — ^This  stream  is  tributary  to  Tallulah  River  from  the 
north,  entering  near  Tallulah  Falls.  The  following  measurement  was 
made  June  13  from  the  railroad  trestle,  one-fourth  mile  northwest  of 
Wiley. 

Width,  14  feet;  area,  11  square  feet;  mean  velocity,  1.12  feet  per  second;  discharge, 
12.3  second-feet. 

Tugaloo  River. — The  followmg  measurement  was  made  November 
18,  1905,  at  Prathers  Bridge,  about  8  miles  above  the  Southern  Rail- 
way Bridge  near  Madison,  S.  C.  The  initial  point  for  soundings  is  the 
left  end  of  the  upstream  guard  rail  at  the  end  of  the  approach.  The 
bench  mark  is  the  top  of  the  upstream  end  of  the  second  wooden  cross 
beam  from  the  left  end  of  the  bridge;  elevation,  28.38  feet  above  the 
datum  of  the  assumed  gage.  ITie  gage  height  at  the  time  by  the  gage 
at  the  regular  station  near  Madison  was  2.14  feet. 

Width,  137  feet;  area,  276  square  feet;  mean  velocity,  2.22  feet  per  second;  gage 
height,  2.15  feet;  discharge,  614  second-feet. 

TwelvemUe  OreeJc. — This  stream  was  measui^ed  1  mile  northwest  of 
Calhoun,  S.  C.  The  bench  mark  is  the  top  of  downstream  comer  of 
left-bank  pier. 

Discharge  measurements  of  Twelvemile  Creek  1  mile  northwest  of  Calhoun^  S.  C. 


Batp. 


ieo3. 

Julyll 

July  30 

September  23 


If  eight  of 

bench  mark 

above  water. 


Feet. 
4.45 
5.13 
5.91 


Dlachaz^. 


Sec-ft. 
374 
225 
192 


RIVER  SURVEYS  IN  SAVANNAH  RIVER  DRAINAGE  BASIN. 

TALLULAH   RIVER. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  in 
rock  70  feet  east  of  public  road  and  20  feet  south  of  Tallulah  Falls 
station,  marked  *'1599  Atlanta,"  the  elevation  of  which  is  accepted 
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as  1,568.302  feet  above  mean  sea  level  in  accord  with  the  1903  adjust- 
ment of  the  precise  level  net.  The  line  is  corrected  to  accord  with 
primary  work  at  mouth  and  at  Burton. 

The  leveling  was  done  in  the  summer  of  1903  by  Thomas  B. 
O'Hagan,  levelman,  under  the  direction  of  Carroll  Caldwell,  field 
assistant. 

Blevationt^on  TaUulah  River  in  Georgia  /rom  mouth  near  TaUulah  Falls  up  to  Blalock. 


Dis- 
t&noe. 


MUes. 

ao 
ao 
ao 

a2 

0.3 

a4 
ao 

1.3 

1.6 

L7 

L8 

2.0 

2.1 

2.2 

2.2 

2.25 

2.3 

2.35 

2.38 

2.4 

2.5 

it 

2.65 

2.8 

2.85 

3.1 

3.1 

ai 
ai 

3.2 

a2 

3.3 

a4 

3.6 

ae 

ao 

a6 
ao 
ao 

4.9 
4.9 
5.1 
5.5 
5.6 
5.6 
6lO 
6u5 
&6 
7.3 
&4 

ao 
a7 
a7 

9.6 

9l6 

9.9 

10.0 

ia2 
ia4 


Description  of  points. 


I  Rlevation 

SbOTB 

teveL 


Janction  of  ChftttoQga  and  TaUulah  livvrs,  water  surfaoe 

100  feet  north  of  iunctlon  of  rivers,  edge  of  rlverMxHnt  on  rock 

200  feet  north  of  junction  of  rivers,  west  side  of  'tugaloo  River,  gum  tree,  nail  in 
root  of 


Chattooga  River,  500  feet  north  of,  west  side  of  TaUulah  River,  nail  in  root  of  oak 


stump. 


Water  surfaoe 

Mouth  of  smaU  stream,  water  surfaoe 

Water  surface 

Water  surfaoe 

Water  surface 

Water  surface 

Water  surface 

Foot  of  rapids,  water  surfaoe 

Middle  of  rapids,  water  surface f 

Head  of  rapids,  water  surfaoe 

Foot  of  rapids,  water  surface , 

Water  surfaoe 

Foot  of  smaU  faUs,  water  surfaoe 

Foot  of  rapids,  water  surface 

300  feet  below  bend,  head  of  rapids,  water  surface 

Water  surface 

Water  surfaoe 

Bridal  Veil  FaUs,  foot  of,  water  surface 

Head  of  falls,  water  surfaoe 

Water  surface 

Oceana  FaUs,  foot  of,  water  surface 

Head  of  falls,  water  surface , 

Hurricane  FaUs,  foot  of,  water  surfaoe 

Hurricane  FaUs,  head  of,  water  surfaoe 

Tempesta  FaUs,  foot  of.  water  surface 

Tempesta  Falls,  head  of,  water  surfaoe 

Ladore  FaUs,  foot  of,  water  surfaoe 

Ladore  FaUs,  head  of,  water  surface , 

Water  surface , 

Water  surface 

Clayton  road  iron  highway  bridge,  water  surfaoe 

TaUulah  Falls  station,  70  feet  east  of  pubUc  road,  20  feet  south  of  station,  in  rock, 

bronse  tablet  marked  '  '1569  Atlanta'  ' 

TaUulah  FaUs,  0.5  mile  northeast  of,  at  fork  of  road,  50  feet  south  of  bridge  over 

river. 


ClajTton  road  Iron  highway  bridge,  floor  of 

Clayton  hmmI  iron  highway  bridie,  water  surfaoe 

Opposite  stone  pier  railroad  brloge,  water  surfaoe 

Foot  of  faUs,  water  surfaoe 

Top  of  falls,  water  surftkoe 

Water  surfaoe 

Head  of  island,  water  surface 

TaUulah  FaUs  Railroad,  20  feet  west  of,  point  on  top  of  rock 

Water  surfaoe 

Water  surface 

Water  surfaoe 

Water  surfaoe 

150  feet  east  of  river,  in  cornfield,  dead  apple  tree,  nail  in  root  of 

Water  surface 

Water  surfikoe 

65  feet  north  of  river,  incomfleid,  wiUnut  tree,  nUl  in  root  of , 

Water  surfaoe 

Tiger  Cicek,  on  point  of  land  between  river  and  creek,  burned  poplar  tree,  nail  in 

Water  sur^ioe 

Water  suifaoe 

5  feet  west  of  river,  on  footpath,  point  on  sharp  rock 

Water  surfaoe ' 

Water  surface 


Feet. 
754 
76L29 

762.65 

760.40 

767 

782 

818 

848 

878 

803 

Oil 

035 

044 

047 

964 

064 

061 

087 

080 

007 
1.008 
1,022 
1,030 
1,057 
1,074 
1,115 
1,140 
1,220 
1,246 
1,322 
1,322 
1,350 
1,370 
1,306 
1,414 

1,56a  302 

1,457.02 

1,441.87 

1,410 

1,430 

1,486 

1,402 

1,500 

1,530 

1,538.21 

1,529 

1,538 

1,553 

1,550 

1,570.23 

1.573 

1,578 

1,589.25 

1,578 

1,500.30 

1,584 

1.589 

1,505.50 

1,592 

1,506 
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WATER   RBSOUBCES   OF   GEORGIA. 


Elevations  on  Tcdlulah  River  in  Georgia  from  mouth  near  Tallulah  Falls  up  to  Blalock — 

Continued. 


Dis- 
tance. 


MUes. 
10.5 

lae 

10.9 
11.8 
11.8 
13.1 
13.3 

ia3 

13.8 

las 

R4 
14.5 
14.6 
15l« 
15i6 
16.2 
16.5 
16.6 
17.7 
18.4 
18.6 
18.6 


19. 

ao. 

20. 

21. 

21 

21. 

21. 

21. 

22.0 

22.3 

22.6 

22.6 

22.7 

24.0 

24.5 

2&0 

25l1 

25l1 

25.6 

25.6 

25.9 

26.2 

26.3 

2a4 

27.0 

27 

27 

28 

28 

28 

28 

29.3 

29.5 

29.6 

30.1 

30.1 

30.1 

30.1 

30.2 

32.1 
32.1 
32.4 
32.7 
32.7 
33.0 
33.1 
33.2 
33.6 
33.6 
34.3 
35.8 


DoBcriptlon  of  points. 


10  feet  west  of  river,  nail  in  root  of  beech  tree 

Water  saifaoe 

Water  surface 

Crane  Ford,  150  feet  west  of,  apple  tree,  nail  in  root  of 

Crane  Ford,  water  surface 

Water  surface 

Dockens  Ford,  12  feet  west  of  river,  nail  in  aide  of  dead  tree 

Dockens  Ford,  water  surface 

EUerd  Ford,  150  feet  east  of,  poplar  tree,  nail  in  side  of 

Ellerd  Ford,  water  surface 

Water  surface 

Water  surface 

Eden  Church,  ISO  feet  west  of,  150  feet  east  of  river,  naU  in  root  of  large  red-oak  tree 

Taylor  Shoals,  10  feet  west  of  river,  middle  of,  point  on  large  flat  rock 

Taylor  Shoals,  water  surface 

Water  surface 

Water  surface 

Water  surface 

James  Smith  boat  landing,  2  feet  west  of  river,  nail  in  stump 

Fall  Creek,  mouth  of,  water  surface 

Jones  Ford,  6  feet  south  of  river,  slanting  persimmon  tree,  nail  in  side  of 

Jones  Ford,  water  surface 

Flat  Creek,  mouth  of,  water  surface 

W^ater  surface 

Cliff  Creek,  mouth  of,  water  surface 

Water  surface - 

Denton  Ford,  10  feet  west  of  river,  nail  in  root  of  pine  tree 

Denton  Ford,  water  surface 

Mouth  of  small  stream 

Seal  Creek,  mouth  of,  foot  of  double  shoals,  water  surface 

Water  surface 

Middle  of  shoals,  water  surface 

Crow  Ford,  100  feet  south  of,  10  feet  south  of  river,  twin  hemlock  tree,  nail  in  root  of. 

Crow  Ford,  water  surface 

Scarecrow  Creek,  mouth  of,  water  surface 

Qeoige  Creek,  mouth  of,  water  surface 

Bridge  Creek,  mouth  of,  water  surface 

In  shoals,  water  surface 

Ford,  water  surface 

Above  ford,  south  edge  of  river,  point  on  rock 

Rocky  Ford,  10  feet  south  of,  dead  hemlock  tree,  nail  in  root  of 

Rocky  Ford,  water  surface 

Water  surface 

Kenny  Creek,  mouth  of,  water  surface 

Fuller  Ford,  water  surface 

Fuller  Ford,  600  feet  northwest  of,  point  on  rock 

Water  surface 

Cannon  Ford,  75  feet  southwest  of,  nail  in  foot  of  white  oak 

Cannon  Ford,  water  surface 

Ford,  west  side  of,  nail  in  root  of  red-gum  tree 

Ford,  water  surface 

Wildcat  Creek,  £0  feet  southwest  of,  west  ride  of  road,  i>oint  on  rock 

Wildcat  Creek,  water  surface 

W^ater  surface 

Water  surface 

Mouth  of  Dicks  Creek,  water  surface 

Burton,  12  feet  southwest  of  bridge,  nail  In  root  of  maple  tree 

Burton,  floor  of  bridge 

Burton,  water  surface 

Burton,  high  water 

Burton,  1,000  feet  above  bridge,  15  feet  east  of  river,  10  feet  west  of  road,  bronze 
tablet 


12  feet  west  of  ford,  nail  in  side  of  ash  tree 

Water  surface 

Water  surface 

Mur  Ford,  100  feet  southwest  of,  nail  in  west  side  of  white-oak  tree 

Mur  Ford,  water  surface ' ' 

Rocky  Ford,  water  surface 

Shallow  Ford,  500  feet  southeast  of,  in  road,  point  on  rock ' 

Water  surface ' 

Deep  Ford,  30  feet  south  of,  nail  in  side  of  sycamore  tree ' 

Deep  Ford ,  water  surface I 

Popcorn  Creek,  mouth  of ' 

Persimmon  Creek,  75  feet  east  of  river,  30  feet  south  of  creek,  nail  in  side  of  hickory  I 
tree 


Elevation 

above  sea 

level. 

Feet. 

1,601.33 

1,600 

1,603 

1,620.33 

1,607 

1,610 

1,623.06 

1,615 

1,634.36 

1,621 

1.626 

1,628 

1.649.41 

1,644.90 

1.641 

1,648 

1,657 

1.657 

I,e7a53 

1,609 

1,677.33 

1,674.6 

1,681 

1,687 

1,690 

i.m 

1,701.61 

1.701 

1,703 

1.704 

1,707 

.    1.714 

1,72&93 

1.724 

1.727 

1,737     f, 

1.738 

1.747 

1.749 

1,750.29 

1.7,%.  47 

1,756 

1,757 

1,760 

1.760 

1.762.62 

1.767 

I.7F1.97 

1.760 

1. 7«7.87 

1,774 

1.7??.  19 

i.rr. 

1.7F5 

1,7J:7 

1.789 

1,794.96 

1,806.4 

1.790 

1,804 

1,795.140 

1,819.04 

1,813 

1,819 

1,838.05 

1.824 

1,829 

1.841.48 

1,835 

1,842.39 

1,839 

1,849 

1,881.67 


SAVANNAH    DRAINAGE   BAJSIN,   RIVER    SURVEYS. 


67 


SHEVEY   OF  TUQALOO   AND    SAVANNAH    RIVERS. 

The  elevations  in  the  following  list  are  based  on  an  aluminum  tablet 
marked  ''  1050  M.  C./'  at  the  Washington  street  entrance  to  the  State 
capitol  at  Atlanta,  the  elevation  of  which  is  accepted  as  1,049.546 
feet  above  mean  sea  level.  The  initial  point  on  which  these  leveb 
depend  is  a  bronze  tablet  at  the  north  side  of  east  entrance  at  court- 
house at  Clarksville,  Ga.,  marked  "1373  Atlanta/'  the  elevation  of 
which  is  accepted  as  1,371.991  feet  above  mean  sea  level,  in  accordance 
with  the  1903  adjustment  of  the  precise  level  net. 

The  leveling  on  Tugaloo,  and  on  Savannah  River  from  Tugaloo 
River  to  Broad  River,  was  done  in  the  sunmier  of  1903,  under  the 
direction  of  Carroll  Caldwell,  field  assistant,  by  Thomas  B.  O'Hagan, 
levebnan. 

The  survey  of  Savannah  River  from  Broad  River  to  Augusta,  Ga., 
was  made  by  C.  M.  Pritchett,  in  January,  1903,  for  the  United  States 
Geological  Survey. 

Elevatums  an  Tugaloo  and  Savannah  nversfrom  head  of  Tugaloo  River  to  AivguMa. 


Dis- 
tance. 


Description  of  points. 


MiJeji. 

0.0  I  Nail  in  root  of  gum  true,  west  side  of  Tallulah  River,  2U0  feet  northwest  of  junction 

of  Tallulah  and  Chattooga  rivers 

0.0  ,  Point  on  rock,  edge  of  river,  100  feet  northwest  of  Junction  of  Tallulah  and  Chat- 

I      tooga  rivers 

0.0  !  Point  on  rock,  edge  of  river,  100  feet  northwest  of  junction  of  Tallulah  and  Chat- 
I      tooga  livers,  water  surface 


Klpviitioii 

above  wa 

level. 

Frrt. 
7H2.t» 
761.29 
751 


TUGALOO  RIVER  TO  JUNCTION  WITH  SENKCA  RIVKR. 


0.7 
0.7 
0.8 
2.0 
2.0 
2.1 
2.4 
2.8 


8 
9 
1 
4 


4.4 

5.3 
5.4 
5.0 
5.4 
6.3 
6.4 
7.4 
7.5 
8.0 
8.9 

8.9 
9.9 

10.5 
11.5 
11.5 
13.0 
13.0 
13.8 
13.8 
13.9 


Nail  in  root  of  pine  tree,  below  head  of  Tugaloo  River 

Head  of  island,  water  surface 

Water  surface 

Water  surface 

Point  on  rock,  west  side  of  river 

Water  surface 

Water  surface 

Nail  in  root  of  hickory  tree 

Water  surface 

Water  surface 

Mouth  of  small  stream,  water  sarface 

Mouth  of  Panther  Creek,  water  surface ' 

Bronze  tablet  marked  "715  Atlanta,"  in  large  rock,  west  edge  of  publii-  roHd,  HOU  j 

feet  south  of  mouth  of  Panther  Creek,  50  feet  west  of  river I 

Water  surface ' 

Dieton  Ford,  water  surface 

Water  surface  at  small  bridge ! 

Xaii  in  root  of  walnut  tree 

Water  surface 

Mouth  of  small  creek,  South  Carolina  side,  water  surf  ace ' 

Nail  in  root  of  walnut  tree,  100  feet  west  of  river 

Water  surface  at  eonall  boat  landing I 

Mouth  of  Big  John  Creek,  water  fturfaoe 

Nail  in  side  of  cottonwood  tree,  Prather's  Bridge,  ItX)  feet  northwest  of  river  Hnd  | 

old  bridge 

Water  siinace I 

Bronxe  tablet  marked  "  728  Atlanta,"  middle  step,  front  entrance,  James  Prather 

homentead 

Mouth  of  stream 

Nail  in  root  of  apple  tree,  600  feet  west  of  river 

Water  surface 

Mouth  of  stream 

Nail  in  root  of  gum  tree,  10  feet  west  of  river 

Nail  in  root  of  gum  tree,  west  edge  of  river ' 

Mouth  of  Toocoa  Creek,  water  surface 

Jarrett  Bridge,  water  surface . . .'. ! 


7'2K.«« 

723 

711 

09H 

ti08.7» 

W¥) 

686 

690.  .'il 

684 

681 

674 

669 

7ia.  793 
«>7 
666 
664 

676.  a:, 

a')9 

6.V« 

601.87 

6.-)2 

6.')0 

6.')9.02 
618 

726.873 

6-16 

657. 40 

644 

612 

60S.  .51 

651.33 

641 

641 
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WATER  RESOURCES   OP   GEORGIA. 


Elevations  an  Tugaloo  and  Savannah  rivcrg  from  head  of  Tugaloo  River  to  Augusta — Con. 
TUOALOO  RIVER  TO  JUNCTION  WITII  SEJNECA  RIVER-Contlnued. 


t*iico. 


Description  of  points. 


uaes. 

15.4 

15.4 

15.4 

16.0 

16.4 

16.5 

16.5 

17.5 

18.0 

18.0 

19.0 

19.1 

20.1 

21.3 

21.7 

21.7 

22.0 

22.0 

22.0 

22.0 

22.3 

22.4 

22.6 

23.2 

24.5 

24.5 

25.1 

25.5 

25.7 

26.1 

26.3 

27.6 

27.6 

27.9 

28.1 

29.1 

29.3 

29.3 

29.3 

30.1 

30.3 

30.3 

30.4 

30.4 

31.8 

32.3 

32.4 

33.1 

33.6 

33.6 

33.6 

34.3 

34.3 

35.3 

35.3 

35.4 

36.1 

36.5 

37.5 

37.8 

37.8 

38.4 

39.6 

3U.6 

39.8 

39.8 

40.3 

40.3 

40.7 

40.8 

40.8 

Nail  in  root  of  wat6r-K>ak  tree  4  feet  east  of  river 

Nail  in  root  of  walnut  tree,  60  feet  west  of  railroad  bridge 

Bronze  tablet  marked  "666  Atlanta,"  west  abutment  of  railroad  bridge  crossing 

river. 
Mouth  of  stream,  water  surface 
Mouth  of  stream,  water  surface 
Nail  in  root  of  sycamore  tree,  50  feet  south  of  river 
Mouth  of  stream 

Nail  in  root  of  birch  tree,  50  feet  east  of  river 
Water  surface 
Nail  in  root  of  walnut  tree,  100  feet  west  of  river,  200  feet  east  of  county  road 

Mouth  of  stream  opposite  sawmill,  water  surface 

Nail  in  root  of  walnut  tree 

Mouth  of  stream,  wator  surface 

Nail  in  top  of  swamp  bush,  3  feet  northwest  of  river 

Nail  in  root  of  walnut  tree,  10  feet  south  of  Rock  Creek 

Water  surface ' 

Nail  in  root  of  walnut  tree,  400  feet  northwest  of  Jenkins  Ferry,  200  feet  west  of 

rlvt>r 


40.9 


Bronze  tablet  marked  **732  Atlanta,"  in  chimney  2  feet  above  ground,  north  side 

of  house,  W.J.  Perkins's  homestead  (the  above  is  on  a  single  spur  line) 

Water  surface 

High  water 

Mouth  of  stream,  water  surface 

Nail  in  stump,  walnut  tree 

Nail  in  root  of  walnut  tree,  40  feet  west  of  river 

Nail  in  root  of  biich  tree  on  edge  of  small  stream 

Nail  in  root  of  small  tree,  4  feet  west  of  river 

Water  surface 

Water  surface 

Nail  in  root  of  pine  tree,  50  feet  west  of  rivor 

Water  surface 

Nail  in  old  stump,  41  feet  west  of  river 

Head  of  Shelors  Bhoals,  water  surface 

Nail  in  root  of  walnut  tree,  10  feet  north  of  river 

Water  surface 

Water  surface 

Mouth  of  large  creek,  water  surface 

Nail  in  top  of  pine  tree,  5  feet  northeast  of  river 

Nail  in  root  of  water-oak  tree,  Shelors  Ferry,  10  feet  northeast  of  river 

Water  surface 

Bronze  tablet  marked  '  *  630  Atlanta  ' '  in  large  rock,  100  feet  northwest  of! .  £ .  Mar- 
tin's house,  10  feet  north  of  road,  0.3  mile  southwest  of  Shelors  Ferry 

Mouth  of  stream,  water  surface 

Nail  in  root  of  sycamore  tree,  10  feet  north  of  river 

Mouth  of  stream,  near  bend  in  river,  water  surface 

Nail  in  root  of  water-oak  stump,  10  feet  north  of  river 

Water  surface 

Mouth  of  Oumlog  Creek,  water  surface 

Nail  in  root  of  apple  tree,  near  middle  branch , 

Water  surface , 

Water  surface 

Noil  in  root  of  maple  tree  in  fork  of  road,  100  feet  west  of  Knox  Bridge 

Water  surface 

Bronze  tablet  marked  "613  Atlanta,"  in  chimney,  S.  A.  Glenn's  house,  200  feet 

west  of  Knox  Bridge 

Water  surface 

Nail  In  top  of  dead  stump,  25  feet  northwest  of  Shoal  Creek 

Mouth  of  Shoal  Creek,  waU^r  surface 

Nail  in  top  of  pine  stump,  200  feet  north  of  river 

Mouth  of  Knox  Branch,  water  surface 

Nail  in  root  of  oak  tree,  900  feet  north  of  river 

Mouth  of  Burton  Branch,  wat«r  surface 

South  side  of  river,  point  on  bottom  of  cliff 

Nail  in  root  of  red-oak  tree,  10  feet  north  of  road,  250  feet  south  of  Pullins  Ferry 

PulUns  Ferry,  water  surface 

Head  of  Cleveland  Shoals,  water  surface 

Nail  In  root  of  syoamore  tree,  10 feet  north  of  river,  Averys  Ferry 

Foot  of  shoals,  water  surface * 

Point  on  rock,  bottom  of  cliff,  2  feet  south  of  river 

Bronze  tablet  marked  "588  Atlanta"  in  rock,  top  of  cliff,  Averys  Ferry,  20  feet 

south  of  river 

Nail  in  root  of  walnut  tree,  100  feet  south  of  river,  Bradberrys  Ferry.  . 

Head  of  Chandlers  Shoals,  water  surface 

Point  on  rock,  bottom  of  cliff,  1  foot  south  of  river. . . 

Nail  in  root  of  beech  tree,  1  foot  south  of  river 

Water  surface 

Mouth  of  Reed  Creek,  water  surface 


Elevation 

above  sea 

level. 

Feci. 
642.50 
660.52 

665.457 

639 

639 

641.00 

637 

646.91 

636 

648.60 

632 

647.65 

630 

634.60 

640.35 

624 

638.10 

730.754 

624 

638.00 

622 

635.56 

634.32 

629.55 

619.47 

618 

616 

625.12 

614 

615.42 

610 

614.54 

607 

605 

604 

623.27 

606.46 

600 

628.875 

590 

601.17 

597 

506.10 

505 

502 

597.79 

500 

588 

602.73 

588 

612.241 
587 

586 

601.72 

586 

591.83 

582 

588.07 

506.59 

581 

578 

584.36 

578 

581.93 

587.443 

581.05 

575 

577.26 

572.24 

570 

564 
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Elevations  on  Tugaloo  and  Savannah  river  $  from  head  of  Tugaloo  River  to  Augtuta—Con. 
TUGALOO  RIVER  TO  JUNCTION  WITH  SENECA  RIVER-Contlnaed. 


Dis- 

taxsce.l 


41.1 
4L4 
41.7 
^3 
42.8 
42.8 
43.3 
43.3 
43.7 
43.7 
44.2 
44.2 
44.5 
44  7 
4S.3 
46.3 
46.3 
46.6 
46.6 
47.7 

47.8 
4&2 
48.2 

4&2 
48.2 


Description  of  pointa. 


Foot  oi  Chandlen  Shoals,  water  surfsoe 

Nail  in  stump,  900  feet  east  of  Reed  Creek,  10  fast  south  of  river 

Nail  in  root  of  birch  tree  at  boat  landing 

Head  of  Hatten  Shoals,  water  surface 

Nail  in  root  of  maple  tree,  1,000  feet  south  of  F.  Clark's  house,  north  edge  of  rtver. 

Water  surface 

Nail  in  root  of  beech  tree,  25  feet  east  of  Beaverdam  Creek 

Water  surface 

Nail  in  root  of  laige  pLne  tree,  5  feet  north  of  river,  25  feet  east  of  small  strpam . . 

Water  surface 

Point  on  rock,  bottom  of  cliff,  Hatten  Ford 

Water  surface 

Mouth  of  brandi,  water  surface 

do 


Nail  in  root  of  water-oak  tree,  30  feet  northeast  of  river 

Nail  In  root  of  beech  tree,  15  feet  east  of  river 

Water  surface 

Nail  in  top  of  burnt  stump,  40  feet  east  of  river 

Water  surface 

Nail  in  root  of  twin  beedi  tree,  15  feet  north  of  river,  4  mile  north  of  Anderson- 

ville,  S.  C 

Mouth  of  branch,  water  surface 

Foot  of  rapids,  water  surface 

Bronze  tablet  marked  "538  Atlanta,"  in  rock,  east  side  of  road,  200  feet  east  of 

ri vor.  northwest  of  IJttle  Beaverdiun  Creek.  AndersonviUe,  6.  C 

"  Brouris"  Ferrv,  water  surface 

Point  on  rock,  20  feet  west  of  river 


Elevation 

above  sea 

level. 

Feet. 

562 

566.05 

563.72 

am 

556.70 

555 

554.01 

546 

537.07 

535 

52&01 

525 

522 

510 

520.36 

525.17 

610 

524.70 

518 

522.27 

516 

511 

537.510 

510 

514.45 

SAVANNAH  RIVER  FROM  JUNCTION  OF  SENECA  AND  TUGALOO  RIVERS  TO  BROAD 

RIVER. 


48l7 
48.7 
40.3 
49.3 
50.  o 
i50.7 
50.7 
51.4 
.51.4 
52.3 
.52.3 
52.3 
52.8 
.53.3 
53.3 

.53.3 

.14.6 
54.8 
55.0 
55.0 
56.7 
56.7 
55l7 
56.1 
56.1 
56.1 
56.8 
56.8 
57.3 
57.3 
57.5 
57.5 
5&0 

5B.7 
50.1 

56.3 
50.3 
59.5 
60.5 

ea5 


t  I 


Mouth  of  Seneca  River,  water  surface 

Nail  in  root  of  small  pine  tree 

Mouth  of  branch,  water  surface 

Nail  in  root  of  sycamore  tree,  on  edge  of  bank  branch  and  river 

Month  of  creek,  water  surface 

Nail  in  top  of  willow  stump,  50  feet  west  of  river,  opposite  island 

Mouth  of  branch 

Nail  in  root  of  large  r^-oak  tree  in  footpath,  10  feet  west  of  river 

Triple  water-oak  tree,  at  Lightwood  Creek,  400  feet  west  of  river 

Carters  Ferry,  water  surface 

High  water 

Mouth  of  Lightwood  Creek,  water  surface 

Nail  in  root  of  large  walnut  tree,  60  feet  west  of  river 

Nail  in  root  of  double  water-oak  tree,  40  feet  west  of  Browns  Ferry 

Water  surface 

High  water 

Bronze  tablet  marked  "518  Atlanta,"  in  brick  and  stone  abutment  at  rear  of 

O.  C.  Brown's  house,  northwest  comer,  1,200  feet  northeast  of  Browns  Ferry.. 

Mouth.of  Powdorbag  Creek,  water  surface 

Nail  in  root  of  box-elder  tree,  520  feet  south  of  creek,  30  feet  west  of  river 

Dooleys  Ferry,  nail  in  root  of  poplar  tree,  114  feet  west  of  river 

Dooleys  Ferry,  water  surface 

Nail  in  root  of  maple  tree  hanging  over  edge  of  river,  opposite  Crafts  Island 

Water  surface 

Mouth  of  Long  Branch,  head  of  McDaniel  Shoals,  water  surface 

Nail  in  root  oilaige  poplar  tree,  30  feet  south  of  river 

Water  surface 

High-water  mark 

Nail  in  root  of  pine  tree,  70  feet  southwest  of  river 

Water  surface 

Nail  in  root  of  birch  tree,  mouth  of  Turner  Creek,  southwest  of  river 

Water  surface 

Nail  in  root  of  birch  tree,  20  feet  southwest  of  river 

Water  surface 

Nail  in  root  of  red-oak  tree  bending  over  edge  of  river,  0. 1  mile  west  of  Harpers 

Island 

Foot  of  McDanid  shoals,  water  surface 

Bronze  tablet  marked  "495  Atlanta,"  in  cliff,  foot  of  steep  hill,  west  side  of  ferry 

road,  opposite  colored  house,  0. 2  mile  above  Parks  Ferry 

Parks  Ferry,  nail  in  root  of  large  red-oak  tree,  15  feet  west  of  river 

Parks  Ferry,  water  surface 

Water  surface 

Nail  in  root  of  mulberry  tree  stiunp,  west  side  of  river 

Water  suifaoe 


505 

512.60 

501 

502.78 

407 

503.38 

403 

499.76 

507.28 

492 

516 

491 

501.00 

497.70 

4K8 

516.  H91 

487 

401.88 

492.64 

486 

48,').  l.J 

485 

484 

487.61 

482 

487. 

48:^.26 

474 

473.43 

471 

470. 13 

470 

472.  57 
466 

494.  4:i5 

4t)8.  W 

461 

460 

402.42 

458 
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Elevations  on  Tugaloo  and  Savannah  rivers  from  head  of  Tugaloo  River  to  Augusta — Con. 

SAVANNAH  RIVER  FROM  JUNCTION  OF  SENECA  AND  TUGALOO  RIVERS  TO  BROAD 

R I VER— Continued. 


Dls- 
t«noo. 


MOea. 
(W.8 
CO.  8 
GO.  9 
CO.  9 
61 
61 


5 
5 


62. 3 

62.3 
62.4 
62.6 
64.2 
64.3 
65.8 
6&9 
66.2 
66.2 
66.9 
6&9 
66l9 

6&9 
68.1 
6a5 
68.5 
68.7 
09.5 
69.8 
60.8 
70.2 
70.2 
70.9 
71.0 
7L3 
?i4 
72.4 
72.8 
7&2 
7&4 
73.7 
73L7 
7a  8 
74.3 

75.8 
7a  2 
7&2 
76l2 
7(14 

77.0 
77.3 

77.3 
77.3 
77.6 
7a  1 
7*4 

7&4 
7a  9 
79,2 
79.2 
79.6 
79.6 
80.5 
80.8 
81.0 
81.0 


81. 
81. 
81. 
81. 


Description  of  points. 


Elevation 

above  sea 

level. 


81.9 
82.0 
82.0 


Saddlers  Old  Ferry,  point  on  rock,  rock  dlff,  40  feet  west  of  river 

Saddlers  Old  Ferry,  water  surface 

Nail  In  root  of  hickory  tree,  60  feet  south  of  river 

Water  surface 

Nail  in  root  of  lai^  l>lack--oak  troe,  fiOO  feet  north  of  river  at  Cedar  Creek 

Mouth  of  Cedar  Creek 

Nail  in  root  of  '.vhitenish  tree,  10  feet  west  of  river,  0. 1  mile  southwest  of  Kinleys 


Ferry. 


Water  surface 

Ilea^  of  Turners  Shoals,  water  surface 

Mouth  of  McMullins  Branch,  water  surface 

Nail  in  root  of  small  hickory  tree,  50  feet  south  of  river 

Shoals,  water  surface 

Nail  in  root  of  black-oak  tree,  200  feet  west  oi  iiv»r 

Water  surface 

Nail  in  root  of  black-oak  tree,  25  feet  west  of  river 

Water  surface ' 

Nail  in  root  of  red-oak  tree,  Crafts  Ferry,  10  feet  west  of  river 

Mouth  of  creek,  water  surface | 

Aluminum  tablet  marked  ' '  450  Atlanta,"  in  rock,  60  feet  west  of  river,  125  feet  ; 

west  of  boat  landing.  Crafts  Ferry 

Foot  of  Turners  Shoals,  water  surface ' 

Head  of  Middleton  Shoals,  water  surface 

Nail  in  root  of  small  black-oak  tree,  125  feet  west  of  river,  opposite  Barnes  Island.; 

Water  surface ' 

Nail  In  root  of  dogwood  tree  on  top  of  cliff,  300  feet  west  of  river 

Nail  in  root  of  willow  stump,  west  edge  of  river 

Foot  of  Middleton  Shoals,  water  surface 

Nail  in  root  of  post-oak  tree,  20  feet  west  of  river 

Nail  in  root  of  water-oak  tree,  20  feet  west  of  river,  Powells  Ferry 

Powells  Ferry,  water  surface 

Water  surface 

Nail  in  top  of  white-ash  stob  150  feet  west  of  river,  0.8  mile  south  of  Powells  Ferry. 

Head  of  Ur^^s  Shoals,  water  surface 

Black  Ferry,  nail  in  root  of  birch  tree,  25  feet  west  of  river ' 

Black  Ferry,  water  surface 

Nail  in  root  of  octagon  burnt  tree  stump,  350  feet  east  of  river 

Mouth  of  creek,  water  surface ' 

Nail  in  root  of  persimmon-tree  stump,  %0  feet  east  of  r.ver 

Mouth  of  branch,  water  surface 

Opposite  mill,  water  surface 

Mouth  of  Clearwater  Creek,  water  surface 

Nail  in  root  of  persimmon  tree,  140  feet  southwest  of  small  branch,  350  feet  east  of 

river 

Mouth  of  Aliens  Creek,  water  surface 

Harpers  Ferry,  nail  In  root  of  water-oak  tree,  south  side  of  road,  20  feet  east  of  river. 

Harpers  Ferry,  water  surface 

High-water  mark 

Brona^  tablet  marked  ''420  Atlanta,"  in  l.mestone  rock  side  of  brook,  250  feet 

southwest  of  W.  J .  Taylor  house 

Mouth  of  branch,  water  surface 

Ruckers  and  Tuckers  Ferry,  nail  in  side  of  willow  tree,  40  feet  southeast  of  and  5 

feet  west  of  river 

Ruckers  and  Tuckers  Ferry,  water  surface 

High-water  mark 

Water  surface 

Water  surface 

Nail  In  root  of  white-hickory  stump,  50  feet  north  of  river,  (4)  feet  west  of  English 

Creek, 


Mouth  of  Engl.sh  Creek,  water  surface 

Water  surface  900  feet  south  of  head  of  Mc-Cauley s  Island 

McCauleys  Ferry,  nail  in  root  of  ash  stump,  40  feet  west  of  river. 

McCauleys  Ferry,  water  surface 

Nail  in  root  of  beech  tree,  150  feet  north  of  river 

Water  surface 

Mouth  of  branch 

Nail  in  root  of  walnut  tree,  50  feet  east  of  river ^ 

Mosoleys  Ferry,  nail  in  root  of  walnut  tree,  50  feet  ea'st  of  rivr r. . 

Moaeleys  Ferry,  water  surface 

Water  surface. 

Water  surface. 

Head  of  large  falls,  water  siirfiwe. 

Nail  in  root  of  tw'n  pine  tr(M».  HO  feet  east  of  river. 

C'heroke*'  Shoals,  wiitcr  surface. 

Water  surface. 

Nail  in  root  of  oak  tree,  125  feet  east  of  river. 


11 
46 

m 

50 


Feet. 
46f>.596 
458 
471.27 
457 

460  Crfi 
455 

457. VH 

454 

453 

450 

456.55 

4fi0 

443 

445.80 
440 
443.67 
437 

449.306 

437 

435 

443. 

431 

457. 

428 

424 

432. 

435. 

422 

419 

43QL30 

4ia7 

421.677 

4ia3 

431.  OK 

409 

4ia39 

407 

406 

406 

414.  :.9 

404 

412.26 

403 

416 

419.146 
402 

405.49 
401 
418 
400 

417.  13 
JSK 

2ffr 

407.19 

397 

407. .'» 

396 

395 

39a  77 

40O 

392 

392 

391 

390 

399. 2;t 

388 

379 

385.75 
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Elevations  on  Tugaloo  and  Savannah  riverM/rom  head  of  Tugaloo  River  to  Augusta — Con. 

SAVANNAH  BIVER  FROM  JUNCTION  OF  SENECA  AND  TUOALOO  RIVERS  TO  BROAD 

RIV£R-<:oatlnued. 


Dis. 

tanoe. 


DeocTiption  of  points. 


Elevatioo 

above  sea 

level. 


MOea. 

83.2 
83.3 
83.5 
83.7 
812 
84.2 

8S.1 
85.2 
85.2 
85.5 
85.7 
85.9 
86.0 
86.2 
8&3 
88.3 
86  6 
86.6 
87.1 
87.1 
87.5 
87.0 
88  I 
88  3 
88  6 
88.9 
89.2 
80.2 
89.4 
89.7 


2 
3 
3 
4 

3 


89.7 

90.1 

90. 

90 

90. 

90. 

91 

91.3 

91.8 

92.3 

92.8 

92.8 

92.8 

98.7 

93.9 

94.2 

93  1 

96  1 

96  2 

9&4 


Water  sarface 

Nail  in  root  of  white-oak  tree,  40  feet  west  of  river.  Carters  Island,  ferry 

Water  sarface 

Mouth  of  Rocky  River,  water  surface 

Water  surface 

Bronze  tablet  nutrked  **383  Atlanta,"  abutment,  Seaboard  Air  Line  bridge,  east 

side  of  bridge 

Nail  in  root  of  oak  tree,  15  feet  north  of  river,  lower  end  of  Wat  kins  Island 

Na'l in  side  of  dead  stump,  on  mainland,  150  leet  southwest  of  Watkins  Island  ... 

Head  of  T rotters  Shoals,  water  surface 

Shoids,  water  surface 

Head  of  island,  water  surface 

Water  surface 

Nail  in  stob  75  feet  west  of  river 

End  of  Calhouns  Island,  water  surface 

NaU  in  root  of  black-ash  tre«,  60  feet  southwest  of  river 

Trotters  Shoals,  water  surface 

Water  surface 

Point  on  rock,  bottom  of  cliff ' 

Nail  in  root  of  triple  cedar  tree,  75  feet  west  of  river,  Calhouns  Ferry j 

Water  surface I 

Water  surface , 

Nail  in  root  of  pine  tree  in  path,  50  feet  southwest  of  river 

Mouth  of  creek,  water  surface 

Water  surface 

Nail  in  root  of  Spanish  oak,  400  feet  west  of  river,  10  feet  southeast  of  road 

Water  surface 

Nail  in  root  of  hickory  tree  in  footpath,  on  top  of  steep  hill,  200  fMt  west  of  river — 

Water  surface * 

Water  surface 

Bronxe  tablet  marked  **320  Atlanta,"  in  large  rock,  50  feet  west  of  river,  2.5  miles 

southeast  of  Calhouns  Ferry 

Water.surface 

Water  surface 

Water  surface 

Nail  in  root  of  water  oak,  300  feet  north  of  old  mill,  10  feet  west  of  river 

Water  surface 

Water  surface 

Mouth  of  branch,  water  surface 

Nail  in  root  of  dead  birch  tree,  10  feet  west  of  river 

Water  surface 


Clarks  Ferry,  copper  tack  in  root  of  water  oak,  200  feet  west  of  river 

Clarks  Ferry 

Iligfa-water  mark 

1,.500  feet  below  creek,  water  surface 

Copper  tack  in  side  of  gum  tree,  50  feet  west  of  river 

Water  surface 

Nail  in  root  of  dead  black  gum,  east  side  of  road,  Petersburg  Ferry 

Mouth  of  Broad  River 

NaJl  in  root  of  water  oak,  south  side  of  ferry  road 

Bronre  tablet  marked  "  328  Atlanta,"  in  brick  wall  of  R.  L.  Cade's  store,  Lisbon  . . 


40 


Feet, 
374 

382.52 
373 
372 
371 

382.161 

:.75.  70 

374.  59 

3fi7 

3H4 

3B2 

358 

367 

356 

365.01 

353 

351 

354.27 

348  39 

340 

336 

341.32 

329.7 

328 

:i38.61 

325 

360  67 

3'.>2 

318 

319.252 

313 

308 

304 

305.90 

301 

299 

292 

300.21 

201 

289 

309.13 

287 

307 

285 

299.66 

284 

293.41 

281 

295.77 

327.850 


SAVANNAH  RIVER  (FROM  BROAD  RIVER  TO  AUGUSTA) 


968 

97.6 

97.6 

96.4 

99.3 

99.3 

99.8 

101.1 

102  1 

102  8 

103.6 

103. 6 

104.3 

105.4 

105.8 

106.4 

I0&4 

107.1 

108.1 


Water  surface 

Hesters  Ferry,  &'inch  willow 

Hesters  Ferry,  water  surface 

Water  surface i 

Twelve-inch  pine  opposite  Goat  Island 

Water  surface 

Water  surface 

Water  surface 

Mouth  ol  branch,  water  surface I 

Water  surface 

Water  surface 

Six-inch  willow  at  Rimsons  Ferry ; 

Opposite  Murray  Island,  water  surface ' 

Water  surface .' 

W^ater  surface 

Water  surface 

Twelve-inch  birch,  at  Barksdales  Ferry 

Water  surface 

Ten-inch  vrlllow,  near  branch 


279 

295.20 

277 

276 

•M\ 

276 

275 

274 

273 

272 

271 

2ii0.59 

270 

209 

267 

267 

281.07 

'2m 

276.51 
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WATER   BESOUBOES   OF   OEOBGIA. 


Elevations  on  Tugaloo  and  Savannahriversfrom  head  of  Tugaloo  River  to  Avgueta — Con. 

SAVANNAH  RIVER  (FROM  BROAD  RIVER  TO  AUGUSTA)— Continued. 


MiU9. 
lO&l 
108.6 
109.1 
109.6 
110.8 
112.1 
112.1 
113.1 
114.3 
114.3 
ll&l 
11&3 
115.8 
116.6 
117.3 
117.6 
117.6 
118.4 
118.8 
110.3 
120.1 
121.1 
121.1 
122.1 
122.8 
123.4 
128.4 
123.8 
124.1 
124.8 
12&8 
126.3 
126l3 
126.4 
127.1 
127.6 
128.6 
129.6 
131.1 
131.1 
131.8 
132.4 
133.4 
134.4 
135.0 
135.6 
135.6 
136.6 
137.6 
137.8 
13&6 
130.4 
140.4 
140.4 
141.6 
141.6 
142.8 
142.8 
142.8 
142.8 
143.4 
143.8 
144.4 
144.6 
144  8 
145.1 
145l4 
146.1 
146.4 
147.1 
147.6 
148.4 
149.1 
149.1 
149.1 


Water  Borfaoe. 
Water  Buifaoe. 
Water  surface. 

Mouth  of  small  branch 

Mouth  of  small  branch 

Water  surface 

Eight-inch  cotton  tree  at  Dog  Ferry,  mouth  of  Little  River  (of  South  Carolina) . . , 

Mouth  of  Hawes  Creek 

Thirty-inch  cotton  tree  at  Ferguson  Ferrj- 

Water  surface , 

Head  of  Point  Lookout  Shoals 

Foot  of  Point  Lookout  Shoals , 

Water  surface 

Mouth  of  Landram  Creek 

Water  surface 

Twenty*four-inch  pine,  50  feet  from  river,  near  a  rocl^  hill 

Water  surface , 

Water  surface , 

Water  surface , 

Mouth  of  Jordan  Creek , 

Mouth  of  small  branch , 

Prices  Ferry,  30-inch  cotton  tree , 

Prices  Ferry,  water  surface 

Water  surface , 

Water  surface , 

Eilcrease  Ferry,  foot  of  Long  Shoals,  24-inch  cotton  tree 

Kilcrease  Ferry,  water  surface.  ..^ 

Water  surface 

Eighteen-inch  cotton  tree  above  old  channel  way , 

Mouth  of  Owl  Branch,  water  surface 

Head  of  Little  River  Shoals,  water  surface 

Foot  of  Little  River  Shoals,  water  suifara , 

Six4nch  willow,  mouth  of  Little  River  of  Georgia 

Mouth  of  Keg  Creek,  water  surface , 

Bench  mark  on  8-inch  gum  below  ditch , 

Head  of  Scotts  Shoals,  water  surface 

Foot  of  Scotts  Shoals,  water  surface , 

Lukes  Ferry,  water  surface 

Bench  mark  on  8-inch  crooked  willow 

Water  surface 

Water  surface , 

Mouth  of  Big  Kiokee  Creek,  water  surface , 

Mouth  of  Liuie  Kiokee  Creek,  water  surface , 

Harveys  Falls,  water  surface 

Water  surface , 

Woodlawn,  bench  mark  on  beam  over  last  pier  of  bridge , 

Woodlawn,  water  surface , 

Furys  Ferry,  on  6-inch  pine 

Head  of  Pine  Log  Shoals,  water  surface 

Foot  of  Pine  Log  Shoals,  water  surface 

Water  surface 

Water  surface 

Above  branch,  l6>lnch  sycamore 

Water  surface 

Ten-inch  willow,  mouth  of  Stevens  Creek 

W  ater  surface 

Above  dam,  water  surface 

Below  dam,  water  surface 

Headwater  in  canal  below  locks 

Bench  mark  at  locks,  top  of  masonrv 

Water  surface  at  waste  gate .' 

Water  surface * 

Water  surface 

Headwater  in  canal 

Bench  mark  on  10-inch  pine  near  canal  bank .* 

Headwater  in  canal 

Water  surface  at  waste  gate 

Water  surface 

Headwater  in  canal  at  city  pumping  station 

Water  surface .'. 

Warwick  Manufacturing  Co.  tailrace  and  waste wier,  water  surface 

J.  P.  King  tailrace,  water  surface 

Hawks  Gully,  water  surface 

Bench  mark  marble  slab,  comer  Fifteenth  and  Broad  street.** 

Zero  of  gage  at  Center  street ,  A  ugusta,  G a 


Elevation 

above  sea 

level. 


Feet, 
264 
264 
263 
263 
261 
256 
260 
255 

262.16 
252 
250 
248 
247 
245 
245 
2S2.12 
239 
235 
234 
231 
220 
22L12 
212 
210 
206 
200.76 
203 
190 

20Sl06 
197 
193 
189 
19L87 
188 

20L84 
186 
180 
178 

189.72 
178 
178 
177 
176 
174 
173 

199.15 
171 

188.80 
168 
165 
164 
162 

171.08 
158 

162.78 
155 
152 
142 
151 

164.04 
137 
135 
135 
150 

155l62 
150 
127 
122 
150 
118 
112 
111 
109 

135.84 
98.17 
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SURVEY  OF   CHATTOOGA   RIVER. 

The  elevations  in  the  following  list  are  based  on  an  aluminum 
tablet,  marked  '^  1050  M.  C./'  at  the  Washington  street  entrance  to 
the  State  capitol  at  Atlanta,  the  elevation  of  which  is  accepted  as 
1,049.546  feet  above  mean  sea  level.  The  initial  point  upon  which 
these  levels  depend  is  a  bench  mark  of  primary  levels  of  the  Tugaloo 
and  Savannah  River  survey  at  the  mouth  of  Chattoc^  River.  The 
elevations  accord  with  the  1903  adjustment. 

The  leveling  was  done  for  the  U.  S.  Geological  Survey  in  1903  by 
Thomas  B.  O'Hagan,  levelman,  under  the  direction  of  Carroll  Cald- 
well, field  assistant. 

ElevalioTU  on  Chattooga  River  from  mouth  of  Chattooga  River  to  Russell  Bridge^  Georgia  fi 


Dis- 


Dewaiptlon  of  points. 


ElOTatioii 

Above  sea 

level. 


MUes. 

0.0 
0.0 

ao 
a2 
a7 

1.0 
1.2 
1.9 
1.9 
2.1 
2.6 
3.0 
4.0 
4.0 
4.1 
4.5 
4.7 
4.9 
4.9 
&.0 

5l1 

5.2 
5.3 
5.6 
5.6 
&6 
&8 
6.1 
6l3 
6.7 
7.0 
7.2 
7.4 
7.4 
7.5 
7.6 
7.8 
8.0 
&2 
&4 
8.5 
8.6 

ao 

9l5 

9.8 

10.0 

10.0 

lao 

10.0 
10.0 
10.5 

ia6 


Feet. 

Tallnlah  and  Chattooga  rtven,  100  feet  north  of  junction,  point  on  rock 761. 29 

Tallulah  and  Chattooga  rlyen,  white-oak  tree  75  feet  west  of  Junction  of,  25  Uni 

north  of  Tallulah  River,  nail  in  root  of  oak  tree 762. 21 

Tallolah  and  Chattooga  rivers,  water  surface 754 

Water  sorfftoe 759 

Mouth  of  stream,  water  surface 763 

Worse  Creek,  mouth  of,  water  smiaoe 765 

Water  surface 766 

Small  stream  on  north  edge  of  river,  Spanish  oak,  nail  In  root  of 776. 27 

Water  surface 772 

Water  surface 776 

North  aide  of  river,  point  on  rock 788. 63 

Water  surface 779 

East  ride  of  river,  point  on  rock , 851. 51 

Water  surface 849 

Water  surface 869 

Mouth  of  creek,  water  surface 892 

Water  surface 899 

East  side  of  river,  point  on  rock 918. 27 

Water  surface 919 

Water  surface 929 

Water  surface 939 

Water  surface 949 

Mouth  of  stream,  head  of  shoals,  water  sunaco 954 

Camp  Creek,  mouth  of,  water  surface 961 

Ttail  Ford,  point  on  rock  20  feet  east  of  river 967.  fio 

Trail  Ford,  Water  surface 9t>2 

Water  suruce 069 

Water  surface 979 

Water  surface 989 

Water  surface 999 

Water  suifftoe 1,000 

Water  surface 1,029 

CliU  Creek,  mouth  of,  water  surface 1, 035 

cuff  Creek,  300  feet  above,  east  side  river,  point  on  rock 1.045. 26 

Water  surface 1.039 

Chechero  Creek,  mouth  of,  water  surface 1.049 

Water  surface 1,059 

Water  surface 1.069 

Water  surface 1,079 

Water  surface 1.089 

Water  surface 1 ,  099 

Water  surface 1,109 

Water  surface '  1,119 

Water  surface 1,129 

Water  surface 1,149 

East  side  of  river  on  edge  of  bank,  point  on  rock 1, 152. 43 

Water  surface 1,159 

Iron  bridge,  South  Carolina  side,  iron  bar  under  bridge,  point  on i ,  \m.  95 

Iron  bridge,  water  surface l.Uki.  3 

High  water 1.177 

Water  surface l.ir.9 

Month  of  cieek,  water  surface i,  173 

a  Seven  miles  north  of  Russell.  8.  (\ 
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Elevations  on  Chattooga  Riverfront  mouth  of  Chattooga  River  to  Russell  Bridge,  Georgia- 

(\)ntimuKi. 


Dis- 
tance. 


MUes 
10.6 
10.8 
11.0 
11.4 
11.7 
12.0 
12.5 
12.7 
12.9 
13.0 
13.2 

lao 

13.8 

H.0 

14.0 

14.5 

14.7 

15.0 

15.7 

16.0 

16.6 

1G.8 

16.9 

17.0 

17.4 

17.8 

18.0 

18.7 

18.7 

18.0 

19.1 

19.2 

19.0 

19.7 

19.8 

20.0 

20.0 

20.2 

20.0 

20.7 

20.8 

21.0 

21.2 

22.0 

22.1 

22.3 

22.7 

23.0 

23.0 

23.0 

23.8 

23.8 

24.8 

25.2 

25.2 

26.0 

26.3 

26.4 

26.4 

26. 8 

27.1 

27.9 

28.0 

28, 

29. 

30. 0 

30.6 

30.6 


7 

7 


Do«cription  of  i)oiiits. 


Elevation 

above  boh 

level. 


'  Head  of  falls,  water  surface 

Mouth  of  stream,  water  surfact* 

Water  surface 

Water  surface !...!...!!].!.!.!.! 

Mouth  of  stream,  water  surface. .  ...  

Water  surface ] 

50  feet  south  of  island,  ea.it  side  of  river,  10  feet  from  bank,'po"int  on  "rock. . . 

W  ater  surface 

Water  surface ..........!....."".!..!..! 

Water  surface .........".......!!.!!" 

Mouth  of  stream,  water  surface .....\.\..........[.....V.. 

Water  surface 

South  Carolina  side  of  river,  at  large  cliff,  point  on  rock .!.!!.."!!!!!!!!.!... 

Water  surface 

Mouth  of  Fall  Creek,  water  surface 

Water  surface 

Water  surface .....!.!.!.,.....!.!.!... 

Water  surface '. .!!.!!..!!.!!!!..!..!!.!.!!!!!!!! 

Water  surfdSce 

Water  surface : 

Rich  Creek,  mouth  of,  water  surface 

Water  surface 

South  Carolina  side  of  river,  point  on  rock! !!!!!.!.!!!!.!!!!!!!!!!.;!!.!!!!" 
Water  surfnce 

Water  surface ..!......!!.!.!!.!!!..!!!!!!!!!!!! 

Sandy  bottom,  1,000 feet  below,  east  side  of  river,  point  on  roek! \......\\... 

Water  surface 

Water  surface ] , 

East  side  of  river,  point  on  rock ! 

Water  surface 

300  feet  below  falls,  at  bend  in  river,  point  on  roek. ..[...]..."......[[][]... 

Foot  of  falls,  surface  of  water 

Head  of  falls,  water  surface 

Water  surface ] ......[[.[[.. 

Rock  Creek,  mouth  of,  water  surface. !.!!!.!!!!!!!.!!!!!!!. 

Sand  ford,  wi-ter  surface 

Sand  ford,  75  feet  north  of,  15  feet  east  of  river,  nail  in'root  of  white  oaic  tree! 

Water  surface. t 

Water  surface !!!!!!.!,!!!!!!!!! 

Dick  Crpok,  mouth  of,  water  surface. .. ...!!.!..! 

Water  surface 

East  side  of  river,  point  on  rock 

Water  surface 

Water  surface !.!!!!..!!! 

Water  surface '.'.'." \".\\[\[.[\\" ......[[[ 

4  feet  east  of  river,  nail  in  root  of  pine  tree. 

Water  surface 

Earl  Ford,  100  feet  below  ford,  east*  side  of  riveVVpoint  on  roek. ./...."[[[. 

fcari  Ford,  water  surface 

Warwoman  Creek,  mouth  of,  water  surface. ! ! ... 

South  side  of  river,  i)oint  on  rock 

Water  surface 

Water  surface .]!!!!!!]]. 

West  side  of  river,  point  on  rock. 

Water  surface 

Horseback  Ford,  water  iurfai». 

Water  surface 


Ford,  65  feet  above,  north  side  of  river,  riail" (ri'live  stoi)  (white-dak  tree) 
Watersurfaoe 


Water  surface. 

Water  surface .       

Barlow  stream,  center  of  river,  point  on  roek '.'. 

Water  surface 

LonK  Bottom  Ford,  east  side,  nail  in" forkorsiigar-niaple." tree' 
Small  stream,  mouth  of  river  at,  water  surface 

West  fork,  mouth  of.  water  surface .  

Wooden  bridge  above  Ru8s<»ll,  S.  C. 
Bridge,  water  surface 


southwest  Hide  of  bridge,  point  on  bolt. 


I 


Feet. 

1,179 

1.183 

1.189 

1.199 

1,204 

1.209 

1.217.  «*• 

1.219 

1.223 

1.229 

1.232 

1.239 

1.245.53 

1.249 

1.262 

1.268 

1.279 

1.289 

1.296 

1.2P9 

1.30S 

1,?09 

1,310.4 

1,319 

1,329 

1.332 

1.340 

l,:«lx45 

l,3tX) 

l,37t».  19 

1,375 

1.381 

1,399 

1,401% 

1,411 

1,416. .'» 

1,419 

1.429 

1,439 

1,449 

l,4.'i2-91 

1,4,=^ 

1,4C9 

1,473 

1.481.86 

1,470 

l,4«i.74 

l,4Sli 

l,48i'> 

1,494.13 

1,492 

1,499 

1,510.51 

l,5aT 

1,.518 

1,519 

1,522.66 

1,521 

1,529 

1,339 

1,.'>47.26 

1,549 

1,557  68 

1,554 

l,.'i<a 

1.564 
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SUBVET   OF   BROAD  RIVER. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  in 
a  brick  wall  of  R.  L.  Cade's  store  at  Lisbon,  Ga.,  marked  "Atlanta 
328,"  the  elevation  of  which  is  accepted  as  327.850  feet  above  mean 
sea  level  in  accord  with  the  ld03  adjustment  of  the  precise  level  net. 

The  leveling  was  done  in  1903  for  the  United  States  Geological 
Survey  by  Thomas  B.  O'Hagan,  levelman,  under  the  direction  of 
Carroll  Caldwell,  field  assistant. 

Elevations  on  Broad  Riirrfrom  motUh  to  Harrison  Bridge,  near  Cames\%lle, 


Mile*. 

ao 

ao 

ao 

ae 

L4 

2L1 

2.4 

2.4 

2L7 

a4 

4.7 

5.0 

5.2 

5.2 

&2 

&4 

&6 

&8 

6.0 

6lO 

&4 

&5 

6l5 

eL5- 

7.1 

&7 

a? 

lao 

ia9 

11.0 

ILO 

1L8 

las 

13.8 

las 

las 

l&O 

1&4 

15.6 

l&O 

1Gl4 

1&4 

1&4 

16.4 

1&4 

17.7 

18L9 

1&9 

2ao 

2ao 

21.3 

22L1 

22.5 

23.1 

23.1 

23.1 

23.1 

24  8 

24.8 

Lisbon,  mouth  of  Broad  River,  870  feet  northwest  of,  south  side  of  f<>rry-  road,  nail 
in  twin  water  oak 

Broad  River,  mouth,  water  surfooe 

Broad  River.  870  feet  northwest  of  mouth,  high-water  bench  mark 

Small  stream  near,  water  surface 

Mill  Ford  Shoals,  foot  ot  water  surface 

Mill  Ford  Shoals,  middle  of,  water  surface 

Mill  Ford  Shoals,  head  of ,  water  surface 

Mill  Ford  Shoals,  200  feet  east  of  river  near  5-inch  elm  tree,  nail  in  line  stob 

Center  of  bend,  water  surface 

J.  De  Bose  Ferry,  300  feet  above,  water  surface 

Anthony  Shoals,  foot  of,  water  snitaoe 

Anthony  Shoals,  water  surface [ 

Anthony  Shoals,  at  larxe  bend  in  river,  surface  of  water I 

Anthony  Shoals,  at  rock  cliff,  water  surface | 

Anthony  ShcMtls,  at  rock  cliff,  point  on  rock  1  foot  west  of  river ' 

Anthony  Shoals,  water  surface 

Anthony  Shoals,  water  surface 

Anthony  Shoals,  in  front  of  factory,  water  surface 

Anthony  Shoals,  at  dam,  east  edge  of  river,  nail  in  root  of  birch  trpe 

Anthony  Shoals,  at  dam,  water  surface , 

Anthony  Shoals,  head  of,  water  surface , 

Barton  Ferry,  6  feet  south  of  river,  nail  in  root  of  Spanish-oak  tree 

Burton  Ferry,  water  surface 

Burton  Ferry,  high  water , 

Water  surface , 

Mouth  of  creek,  water  surface , 

60  feet  south  of  ilver,  25  feet  east  of  creek,  nail  in  sweet-gum  tree , 

Water  surface , 

Bakers  Ferry,  small  shoals,  water  surface 

Bakers  Ferry,  20  feet  southwest  of  river,  nail  in  root  of  large  birch  tree 

Bakers  Ferry,  water  surface 

Wahache  Creek,  mouth  of,  water  surface 

Bells  Bridge,  north  side,  nail  in  joist 

BeUs  Bridge,  water  surface 

Bells  Bridge,  high  water 

Bells  Bridge,  floor  of 

Bells  Bridge,  250  feet  north  of  river,  large  pine  tree  near  path  to  river,  nail  In  tn  o . . 

Mouth  of  small  stream,  water  surface 

Falling  Creek,  mouth  of,  water  surface 

Foot  of  shoals,  water  surface 

Fish  dam,  foot  of,  water  surface 

Fish  dam,  head  of,  water  surface 

Fish  Dam  Ferry,  north  side  of  river,  nail  in  root  of  large  water-oak  trp(> 

Fish  Dam  Ferry,  south  side  of,  nail  in  root  of  gum  tree 

Fish  Dam  Ferry,  water  surface 

Water  surface 

North  of  river,  point  on  rock 

Water  surface 

Orimes  Old  Ferry,  edge  of  river,  nail  in  root  of  white-oak  tree 

G  rimes  Old  Ferry,  water  surface 

500  feet  south  of  river,  25  feet  south  of  river  road,  nail  in  root  of  Spanish  oak 

Mouth  of  large  creek,  water  surface 

IMne  grove,  400  feet  north  of  river,  000  feet  west  of  large  creek,  nail  in  root  of  liiu 
tree 

Mattox  Bridge,  north  side,  xkafl  in  plaak 

Mattox  Bridge,  floor 

Mattox  Bridge,  water  surface 

Mattox  Bridge,  high  water 

Rock  cliff,  near,  40  feet  south  of  river,  nail  in  root  of  gum  tree 

Water  snrfBoe 


44 


Elevation 

al>ove  sea 

leveL 

Fffi. 

295  77 
2M0 

:ioo 

281 

281 

288 

280 

304.9 

301 

392 

293 

205 

307 

310 

311. 57 

310 

320 

330 

347.77 

351 

355 

361. 

355 

364 

355 

35G 

367 

356 

356 

364 

357 

3(iO 

375  60 

3r« 

386 

3»a2 

375  34 

.%1 

362 

:it^3 

3(>5 

368 

:J74.35 

374.87 

3(» 

368 

3S6.  66 

370 

375.  51 

371 

372.  8 


50 


3';8.  51 

401.35 

404 

374 

400 

:«)7. 88 

377 
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ElevatUms  on  Broad  River  from  moiUh  to  HarrUon  Bridge,  near  CametviUe — Cont'd. 


tanoe. 


MOm. 
2&.2 
25.3 
2&2 
25.6 
26.0 
20.7 
26.7 
28.0 
28.5 
28.5 
28.6 
28.6 
30.0 

ao.9 

31.0 
31.3 

31.3 
32.4 
32.0 
32.9 
32.9 
33.4 
3a4 
34.0 
34.4 
34.4 
34.4 
34.7 
34.7 
34.7 
35.9 
35.9 
35.9 
36.8 
37.5 
37.6 
37.8 
37.9 
38.6 
39.0 
39.0 
39.0 

39.1 
39.1 
39.4 
39.8 
39.8 
39.8 
40.4 
40.4 
40.5 
41.1 
41.1 
41.4 
41.4 
42.2 
42.7 
42.7 
42.7 
43.0 
43.3 
43.3 
43.8 
43.8 
44  2 
44  6 

44  6 

45  5 
45  5 
45.5 
45.6 
46.2 
46.5 
46.5 
46.5 
47.7 
47.7 
48.9 


Description  of  points. 


I  Elevation 
.  above  sea 
I      level. 


Jones  Ferry,  east  aide,  nail  in  root  of  water-oak  tree 

Jones  Ferry,  water  sarlaoe 

Jones  Feny,  hj0i-water  mark 

Jones  Ferry,  0.3  mile  above,  40  feet  west  of  river,  nail  in  white-oak  tree 

Surface  of  water 

Millstone  Creek,  mouth  of,  60  feet  east  of,  ^  fe  t  south  of  river,  nail  in  side  of  elder . 

Millstone  Creek,  water  surface 

Gold  Mine  Cliff,  water  surface 

Horseshoe  bend,  head  of,  150  feet  south  of  river,  in  cornfield,  nail  in  Spanish  oak. 

Dove  Creek,  mouth  of,  water  surface 

Bend  in  river,  water  surface 

Water  surface 

260  feet  north  of  river,  nail  in  root  of  pine  tree 

Water  surface 

Martin  Old  Ferry,  near  spring,  point  on  rock 

Junction  South  Fork  and  Broad  River,  southwest  point  of  rivers,  nail  inside  of 

birch  tree 

Water  surface 

Detweiler  Ferry,  foot  of  shoals,  water  surface 

Detweiler  Ferry,  east  side,  edge  of  water,  slanting  Spank jh  oak,  nail  in 

Detweiler  Ferry,  head  of  ^oals,  water  surface 

Detweiler  Ferry,  hi£^  water 

Seaboard  Air  Line  bridge,  abutment,  east  side  of  river,  350  feet  from 

Seaboard  Air  Line  bridge,  water  surface 

Moores  Shoals,  water  surface 

Old  Mill,  25  feet  east  of  river,  point  on  rock 

Old  Mill,  mouth  of  stream,  water  surface 

Moores  ShoaLs,  head  of,  water  surface 

Bells  Ferry,  edge  of  river,  2  feet  from  road  overhanging  Spanish  oak { 

Bella  Ferry,  water  surface ' 

Bells  Ferry,  high  water 

Harpers  Ferry,  north  side  of  river,  east  side  ferry,  nail  in  root  of  blaok-gum  trpe.. 

Harpers  Ferry,  water  surface 

Harpers  Ferry,  high  water 

Holly  Branch,  mouth  of,  water  surface 

Moons  Ferry,  east  of  ferry,  nail  in  side  of  white-oak  tm* 

Moons  Ferry,  water  surface 

Water  surface 

Mouth  of  creek,  water  surface • I 

Payton  Shoals,  foot  of,  water  surface 

Payton  Shoals,  east  side  of  river,  nail  in  sycamore  tree 

Payton  Shoals,  head  of.  water  surface •. 

South  Payton  Ferry,  25  feet  from  river,  east  side  of  ferry,  nail  in  side  of  dead  willow  i 

tree ' 


Payton  Ferry,  water  surface 

Payton  Ferry,  high  water 

Payton  Ferry,  No.  2,  head  of  shoals,  water  surface 

Victory  Ferry,  overhanging  birch  tree,  nail  in  sido  of 

Victory  Ferry,  water  surface 

Victory  Ferry,  high  water 

Moons  Ferry,  nail  In  root  of  white-oak  tree 

Moons  Ferry,  foot  of  shoals,  water  surface 

Moons  Shoals,  head  of,  water  surface , 

Bend  in  river,  1,500  feet  east  of  Mill  Creek,  east  side  of  river,  point  on  rock. 

Water  surface 

Mill  Shoal  Creek,  mouth  of,  water  surface 

Water  surface 

Head  of  shoals,  water  surface 

Moores  Ferry,  west  side  of,  large  spruce  tree,  nail 

Moores  Ferry,  water  surface 

Moores  Ferry,  high-water  mark 

Moores  Shoals,  at  spring,  foot  of  shoal,  surface  of  water 

Shoals,  water  surface , 

Moores  Shoals,  point  on  rock 

Browns  Ferry,  oumt  stump  northeast  of  river,  nail  in 

Browns  Ferry,  near  head  of  Moores  Shoals,  water  surface 

Moores  Shoals,  head  of,  water  surface 

Dudleys  Shoal,  east  bank  of  river,  point  on  rock 

Dudleys  Shoal,  water  surface 

Dudley  Ferry,  black-gum  tree,  north  side  of  ferry,  nail  in  root 

Dudley  Ferry,  water  surface 

Dudley  Ferry,  high-water  mark 

Bryant  Shoals,  foot  of,  water  surface 

Bryant  Shoals,  head  of,  water  surface 

Sawmill,  Spanish-oak  tree,  50  feet  from  river,  nail  in  root  of 

Water  surface 

Head  of  shoals,  water  surface * 

North  .lide  of  river,  1.2  miles  below  Blue  Creek,  point  on  rock 

Water  surface 

Mouth  of  Blue  Creek,  water  surface 
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EUv€Ltion»  on  Broad  River  from  mouth  to  Harrison  Bridge,  near  Camesville — Continued* 


49.6 

5a4 

aa4 

50.4 

S0.4 
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63.4 
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Dencription  of  points. 


6 

7 
7 


Water  surface 

New  bridge,  eaat  aide  of  river,  nail  in  floor  of 

Bridge  floor 

Water  surface 

High- water  mark 

If  outh  of  stream,  foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Winters  Creek,  just  below  bend  in  river,  water  surface 

Winters  Creek,  mouth  of,  head  of  shoals,  water  surface 

Water  surface 

If  outh  of  stream,  water  surface 

Braggs  Ferry,  2  feet  from  river,  nail  in  root  of  large  red-oak  tn" 

Braggs  Ferry,  mouth  of  Hudson  River,  water  sunace 

Water  surface 

Dove  Bridge,  southeast  comer  of,  nail  in  aide  of  white-oak  tree 

Dove  Bridge,  water  surface 

Dove  Bridge,  high  water  mark 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Water  surface 

Creek,  60  feet  southeast  of  mouth  of,  nail  in  white-oak  tree 

&f  outh  of  creek,  water  surface 

Mouth  of  stream,  water  surface 

Middle  Broad  and  Broad  rivers,  fork  of,  walnut  tree,  75  ft.  wont  of  fork,  nail  In  side. 

Water  auriace 

Double  bridge,  northwest  side  of,  naiiin  plank 

W  ater  surface 

Hi^-water  mark 

Bndffe  floor 

Head  of  shoals,  water  surface 

Water  surface 

Corev  Creek,  6  miles  below,  large  rock  projecting  out  from  bank,  point  on 

SmaU  shoal  in  river 

Corey  Creek,  mouth  of 

Bend  on  east  side  of  river,  point  on  rock 

Water  surface 

Fish  dam,  water  surface , 

Water  surface 

Bend  in  river,  east  side,  point  on  rock  dill 

PhiUp  Shoal,  head  of 

Stevens  Creek,  mouth  of 

Ford,  oak  tree,  75  feet  north  of,  nail  in  north  side  of 

Water  sur&ce 

Water  surface 

Harrisons  Bridge,  east  of,  north  of  river,  nail  in  root  of  Spanish  oak 

Bridge  floor 

Water  surface 

Hlg^-water  nuu-k 
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Elevation 
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WATER  POWER  IN  SAVANNAH  RIVER  DRAINAGE  BASIN. 


OENBRAL.  STATEMENT. 


It  is  intended  that  the  foregoing  lists  of  water  surface  elevations 
along  the  maiQ  river  and  tributaries  above  Augusta  shall  give  full 
and  complete  data  in  regard  to  the  total  fall  and  its  distribution  on 
these  streams: 

The  record  of  the  hydrographic  stations  at  Augusta,  Ga.,  Calhoun 
Falls,  S.  C,  and  Fort  Madison,  S.  C,  on  Savannah  and  Tugaloo  rivers, 
Carlton  on  Broad  River,  and  Tallulah  Falls  on  Tallulah  River  will 
form  a  basis  for  estimating  the  amount  of  water  flowing  at  all  points. 

In  the  following,  attention  is  called  to  certain  important  shoals  and 
proposed  grouping  of  shoals  into  proposed  powers,  and  mention  is 
made  of  some  of  the  conditions  relative  to  developing  these  powers, 
as  well  as  to  powers  already  utilized. 
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TALLULAH   RIYEB. 

From  the  mouth  of  Popcorn  Creek,  near  the  headwaters,  down  to 
mouth  of  Tiger  Creek,  a  distance  of  25  miles,  the  fall  is  265  feet,  and 
as  can  be  seen  from  the  Ust  of  elevations  is  almost  uniformly  distrib- 
uted, being  slightly  more  than  10  feet  to  the  mile.  At  a  few  points  in 
the  section  the  drop  is  from  5  to  10  feet  in  a  short  distance,  and  good 
small-power  sites  are  available.  In  the  next  4  miles  below  Tiger 
Creek  the  fall  is  55  feet.  This  reaches  the  head  of  the  rapids  above 
Tallulah  Falls,  at  which  point  there  is  an  excellent  location  for  a  large 
storage  dam.  The  fall  from  here  down  to  the  head  of  Tallulah  Falls 
proper  is  110  feet.  Somewhere  in  this  section  the  water  should  be 
diverted  to  a  canal  if  the  falls  proper  should  ever  be  developed  into  a 
water  power,  as  by  beginning  the  canal  at  high  enough  elevation  it 
can  be  put  on  comparatively  good  ground  outside  the  gorge.  A 
large  water  power  can  be  developed  in  this  section  entirely  above  the 
falls  proper  at  a  comparatively  small  expense.  Along  Tallulah  River, 
beginning  at  Tallulah  Falls,  is  some  of  the  most  picturesque  and 
rugged  scenery  in  the  Southern  States.  In  3J  miles  the  river  drops 
from  1,414  to  754  feet  above  sea  level,  or  a  distance  of  660feet.  Ihe 
principal  falls,  in  the  order  they  occur,  are  L'eau  D'or  28  feet,  Tem- 
pesta  76  feet,  Hurricane  89  feet,  Oceana  41  feet.  Bridal  Veil  17  feet, 
all  occurring  within  a  distance  of  less  than  three-fourths  of  a  mile. 
The  gorge  is  very  difficult  and  dangerous  to  climb.  On  both  banks 
are  precipitous  cliffs,  rising  in  some  places  500  feet  shear.  The  gorge 
continues  to  the  Tugaloo,  except  for  one  stretch  about  one-half  mile 
long,  where  it  opens  up  and  forms  what  is  known  as  the  Old  Valley 
farm.  In  the  2}  miles  above  the  mouth  of  the  river  there  is  a  fall  of 
254  feet,  all  below  the  falls  proper,  which  could  be  used  for  power 
without  interfering  with  Tallulah  Falls. 

WATER   POWER   ON   TUGALOO   RIVER. 

From  the  head  of  Tugaloo  River  down  to  the  mouth  of  Panther 
Creek,  a  distance  of  4  J  miles,  there  are  some  good  shoals,  the  total 
fall  being  85  feet.  The  banks  are  favorable  for  power  development 
along  the  entire  stretch.  From  Panther  Creek  to  Averys  .Ferry,  a 
distance  of  35  miles,  the  slope  is  too  gentle  and  the  valley  too  wide  to 
utilize  the  river  without  flooding  considerable  farming  land.  Chandler 
Shoals,  1  \  miles  below  Averys  Ferry,  begin  near  Bradberry  Ferry  and 
have  a  fall  of  10  feet  in  three-fourths  mile.  Three-fourths  of  a  mile 
below  are  Hatten  Shoals,  with  a  fall  of  35  feet  in  2  miles.  These 
shoals  are  considered  the  finest  on  the  river;  a  45-foot  dam  at  them 
would  back  the  water  about  4  miles,  with  ver}'  little  damage  to 
cultivated  land.  From  this  point  down  to  the  mouth  of  Seneca 
River,  which  is  the  head  of  Savannah  River,  the  fall  is  14  feet  in  a 
distance  of  4  miles. 
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WATER   POWER   ON    SAVANNAH    RIVER. 

The  fall  in  Savannah  River  for  the  first  7  inilc8,  down  to  the  head 
of  McDaniels  Shoals^  is  20  feet.  At  McDaniels  Shoals  there  is  a  fall 
jf  19  feet  in  3  miles.  Half  a  mile  above  the  foot  of  the  shoals,  at  the 
head  of  Harpers  Island,  is  an  excellent  site  for  a  dam  about  700  feet 
long. 

In  the  4  miles  between  this  power  and  the  next  at  Turners  Shoals 
the  fall  is  12  feet.  At  Turners  Shoals  there  is  a  fall  of  17  feet  in  about 
4i  miles.  These  shoals  begin  at  Kenly  Ferry  and  extend  to  Crafts 
Ferry.  The  river  widens  considerably  about  a  mile  below  Kenly 
Ferry.  There  are  several  good  sites  for  dams,  one  being  on  Crafts 
Island.  The  river  is  wide,  however,  requiring  a  dam  about  1,000 
feet  long. 

Half  a  mile  below,  at  Aliddleton  Shoals,  there  is  a  fall  of  11  feet  in 
IJ  miles,  with  an  excellent  site  for  a  dam  at  the  foot  of  the  shoals. 
In  1§  miles  below,  the  fall  is  5  feet.  This  reaches  the  head  of  Gregg 
Shoals,  where  the  fall  is  8  feet  in  about  a  mile.  Here  the  river  runs 
between  steep  hills,  and  a  dam  would  be  about  900  feet  long. 

Half  a  mile  below  Moseleys  Ferry  are  the  Cherokee  Shoals,  having  19 
feet  fall  in  2  J  miles.  This  is  a  very  fine  power  site,  as  the  river  runs 
between  steep  hills.  A  dam  would  have  to  be  1,000  feet  long,  and 
would  be  placed  about  a  quarter  of  a  mile  above  the  Seaboard  Air  Line 
railroad  bridge. 

One  and  a  quarter  miles  below  the  bridge  are  Trotters  Shoals,  with 
a  fall  of  75  feet  in  6  miles.  These  are  considered  the  finest  shoals  on 
the  river.  They  commence  at  the  foot  of  Watkins  Island  and  extend 
below  Tate's  mill  to  Coffer  Creek.  In  this  distance  there  are  numer- 
ous rockv  bluffs  where  there  are  excellent  dam  sites. 

In  the  next  5  miles,  extending  to  the  mouth  of  Broad  River,  the 
fall  is  1 1  feet.  From  the  mouth  of  Broad  River  down  to  Little  River, 
from  the  South  Carolina  side,  the  fall  is  slight,  being  23  feet  in  the 
distance  of  16  miles.  From  this  point  down  to  the  upper  end  of  Long 
Shoals  the  fall  is  42  feet  in  6  miles. 

The  fall  is  23  feet  in  the  next  5  miles,  extending  to  the  foot  of  Scotts 
Shoals.     From  here  to  the  Augusta  dam  the  fall  is  28  feet  in  15  miles. 

At  Augusta  the  power  is  fully  developed  by  a  dam  about  10  feet 
high  and  a  canal  7  miles  long.  The  head  is  about  50  feet.  This 
power  belongs  to  the  city  of  Augusta.  It  was  developed  in  1845-1847 
and  the  canal  was  enlarged  in  1872-1875. 

WATER   POWER   OX    CHATTOOGA    RIVER. 

Tallulah  River  unites  with  Chattooga  River  to  form  the  Tugaloo. 
Chattooga  River  contains  many  available  undeveloped  power  sites. 
From  its  mouth  to  Warwoman  Creek,  a  distance  of  23  miles,  the  river 
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flows  through  a  wild,  rugged  country,  being  in  a  gorge  almost  the 
entire  distance,  which  results  in  a  very  narrow  and  swift  stream. 
There  are  numerous  dam  sites  along  this  distance,  the  river  being 
almost  one  continuous  shoal,  averaging  a  fall  of  32  feet  to  the  mile, 
and  having  a  fine  rock  bottom,  with  rock  cliffs  on  either  side.  From 
Warwoman  Creek  up  to  Russells  Bridge  the  valley  is  wide  and  the  fall 
is  much  less,  being  78  feet  in  7  miles. 

WATER  POWER  ON   BROAD   RIVER. 

In  the  4}  miles  from  the  mouth  of  the  river  to  foot  of  Anthony 
Shoals  the  fall  is  13  feet,  8  feet  of  which  occurs  in  a  distance  of  1  mile 
at  Millford  Shoals. 

Anthony  Shoals  is  the  finest  power  site  on  the  river  and  is  one  of 
the  best  in  the  State,  the  fall  being  62  feet  in  a  distance  of  1}  miles. 
Several  plans  have  been  proposed  for  developing  the  power.  Prob- 
ably the  best  plan  is  to  build  a  dam  near  the  upper  end  of  the  shoal 
high  enough  to  raise  the  water  at  least  10  feet,  and  to  construct  a 
canal  to  a  point  near  the  foot  of  the  shoals.  The  proposed  raise  of  10 
feet  would  back  the  water  10  miles  up  the  river  to  the  foot  of  Fish 
dam,  where  there  is  a  3-foot  dam,  250  feet  long,  furnishing  power  for 
a  gristmill  and  a  sawmill.  From  Fish  dam  to  the  mouth  of  South 
Broad  River,  15  miles,  there  is  a  fall  of  23  feet,  with  no  shoal  of  any 
consequence.  The  bottoms  are  wide  in  most  places  and  are  in  a  high 
state  of  cultivation. 

One  mile  above  the  mouth  of  South  Broad  River  are  the  Detweiler 
Shoals,  with  a  fall  of  7  feet  in  one-half  mile.  A  mile  and  a  half  farther 
are  the  Lower  Moore  Shoals,  with  a  fall  of  7  feet  in  one-third  mile, 
with  good  outcrops  of  hard  rock  on  both  sides.  A  dam  here  would 
be  about  350  feet  long. 

Five  miles  farther  up  the  river  are  Payton  Shoals  with  a  fall  of 
3  feet  in  one-third  mile.  In  the  4  miles  from  Payton  Shoals  to  the 
foot  of  Moores  Shoals  the  fall  is  29  feet.  At  Moores  Shoals  there  is  a 
fall  of  28  feet  in  1 1  miles.  Above  this  point  there  are  several  shoals 
with  good  sites  for  dams.  The  fall  is  35  feet  for  the  first  5  miles  up 
to  the  mouth  of  Blue  Creek,  and  about  5  feet  to  the  mile  above  this 
to  the  end  of  the  survey  at  Harrison  Bridge. 

OGEECHKE  RIVER  DRAINAGE  BASEN^. 

DESCRIPTION  OP  BASIN. 

Ogeechee  River  is  formed  by  the  junction  of  WilUamsons  Swamp 
Creek  and  Rocky  Comfort  Creek  in  Jefferson  Coimty,  Ga.,  and  drains 
a  small  basin  in  southeastern  Georgia  lying  between  the  Savannah  and 
Altamaha  basins.  Ogeechee  River  runs  in  a  southeasterly  direction 
and  empties  into  the  Atlantic  Ocean.   Its  main  tributary  is  Cannoochee 
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River,  which  rises  in  Emanuel  County,  (ja.,  and  flows  southeast,  join- 
ing the  Ogeechee  about  20  miles  from  the  Atlantic  Ocean.  The 
streams  in  this  basin  run  through  a  country  that  is  mostly  low.  The 
current  ia  generally  good,  but  the  faU  available  for  power  is  probably 
small.  The  bank  on  one  side  or  the  other  of  the  stream  is  generally 
low  and  swampy. 

STREAM  FLOW. 
OOEECHEE  RIVER   NEAR  MILLEN. 

This  station  was  established  by  F.  A.  Murray  at  Daniel's  toll  bridge, 
1  mile  west  of  Millen,  on  June  20,  1903,  but  was  discontinued  Decem- 
ber 31,  1903,  on  account  of  poor  conditions  for  accurate  measurement 
of  the  flow. 

The  channel  is  straight  for  about  300  feet  above  and  about  500 
feet  below  the  bridge.  The  current  is  swift  in  the  main  channel  and 
sluggish  near  the  banks.  The  right  bank  is  low  and  overflows.  There 
is  a  trestle  approach  for  about  300  feet  over  low,  swampy  land  on  this 
side  of  the  river.  The  left  bank  is  lower  than  the  right  bank,  the 
swamp  extending  back  from  the  river  about  one-fourth  mile.  The 
bed  of  the  stream  is  sandy  and  shifting.  There  is  but  one  channel 
at  ordinary  stages,  but  several  channels  at  high  water. 

Discharge  measurements  were  made  from  the  upstream  side  of  the 
wooden  highway  bridge  to  which  the  gage  is  attached.  The  bridge 
is  at  an  angle  of  about  45^  to  the  current.  The  initial  point  for 
soundings  is  the  end  of  the  hand  rail  at  the  tollhouse  on  the  left  bank, 
upstream  side  of  the  bridge. 

The  gage  is  a  vertical  rod  reading  from  0  to  12  feet.  It  is  nailed 
to  the  upstream  post  of  the  third  bent  from  the  tollhouse.  The  gage 
was  read  once  daily  during  1903  by  T.  J.  Lane,*  the  toll  keeper. 

Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  cap  of  the 
first  bent  from  the  tollhouse;  elevation,  12.00  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  2  consists  of  a  notch  and  nails  in  the 
comer  of  the  tollhouse  next  the  river;  elevation,  18.00  feet  above 
the  zero  of  the  gage. 

Discharge  meaturemerUs  of  Ogeechee  River  near  Millen  in  1903. 
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Daily  gage  height,  in  feet,  of  Ogeechee  River  near  MUlen. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1908. 


June. 


July. 


6.6 
7.1 
6.9 
6.7 
6.6 

6.5 
6.2 
5.9 
5.5 
6.2 

6.0 
4.8 
4.8 
4.9 
4.8 


4. 
4. 

5. 
5. 
6. 


6.0 
6.7 
5.5 
6.3 
6.3 

6.3 
5.2 
5.0 
5.4 
5.8 

5.6 
5.7 
6.2 
6.4 
6.4 

6.3 
6.4 
6.3 
6.0 

6.7 

6.4 
5.0 
4.6 
4.0 
3.6 


3. 
3. 
2. 
2. 
2. 


Aug. 


2.8 
2.4 
2.7 
3.0 
3.1 

8.4 
3.8 
4.2 
4.1 
3.9 

3.6 
3.3 
3.1 
3.0 
3.3 

3.5 
3.9 
4.0 
4.2 

4.8 


Sept. 


2.3 


4.8 
4.0 
3.3 
2.6 


2.4 
2.3 
2.3 
2.3 
2.2 

2.2 
2.1 
2.0 
1.9 
1.9 

1.8 
1.7 
1.5 
1.6 
1.9 

4.1 
4.9 
6.6 
5.6 
6.4 


Oct. 


5.7 

6.1 

6.0 

4.9 

5.9 

4.8 

6.7 

4.7 

5.5 

4.5 

5.3 

4.1 

5.1 

3.5 

3. 

2. 


2.6 


2.5 
2.4 
2.3 
2.2 
2.1 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.1 
2.1 
2.2 

2.2 
2.2 
2.3 
2.8 
3.4 

8.8 
4.0 
4.0 


Nov. 


4.0 
3.8 
3.4 
3.0 
2.8 
2.6 


2.6 
2.6 
2.7 
2.9 
3.0 

3.2 
3.5 
3.8 
4.0 
4.2 

4.5 
4.6 

4.7 
4.8 
4.7 

4.6 
4.3 
4.1 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.1 
4.1 


Dec. 


1 


4.0 
3.9 
3.8 
3.8 
3.8 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.8 
3.8 
3.8 
3.9 

3.9 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.2 
4.3 
4.4 

4.5 
4.7 
4.9 
5.1 
6.3 
5.5 


Rating  table  for  Ogeechee  River  near  Millenfrom  June  11  to  December  SI,  1903. 


Gage 
height. 

Dis- 
charge. 

Ga«e 
height. 

Feet. 

Sec.-ft. 

Feet. 

1.50 

418 

2.80 

1.60 

428 

2.90 

1.70 

440 

3.00 

1.80 

462 

3.10 

1.90 

466 

3.20 

2.00 

478 

3.30 

2.10 

402 

3.40 

2.20 

506 

3.50 

2.30 

520 

3.60 

2.40 

534 

3.70 

2.60 

549 

3.80 

2.60 

564 

3.00 

2.70 

579 

4.00 

Dis- 
charge. 

Sec.-ft. 
505 
611 
628 
646 
666 
685 
707 
731 
767 
785 
816 
860 
880 


Gage 
height. 

Dis- 
charge. 

Gaffe 
height. 

Dis-     ' 
charge,  j 

Feet. 
4.10 

Sec.^. 

Feet. 
6.40 

Sec-n. 
1,860 

4.20 

960 

5.50 

1,960 

4.30 

1,030 

5.60 

2,066 

4.40 

1,085 

6.70 

2,170 

4.50 

1,145 

5.80 

2,275 

4.60 

1,210 

6.00 

2,400 

4.70 

1,275 

6.20 

2,710 

4.80 

1,345 

6.40 

2.930 

4.90 

1,420 

6.  GO 

3,150 

5.00 

1,500 

6.80 

3,370 

5.10 

1,585 

7.00 

3,500 

5.20 

1,675 

1 

5.30 

1,765 

1 

1 

Estimated  monthly  discharge  of  Ogeechee  River  near  MUlen. 


Month. 


Discharge  in  second-feet. 


1903 

June  11-30 

July. 

August 

September 

October 

November 

December 


OOEECHEE   DRAINAGE   BASIN,  STREAM   FLOW. 
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WILLIAMSONS  SWAMP  CREEK  AT  DAVISBORO. 

This  station  was  established  June  19,  1903,  by  F.  A.  Murray,  at 
the  Davisboro  Bridge,  about  200  yards  south  of  the  Central  of  Georgia 
Railroad  station,  which  is  in  the  middle  of  the  town.  It  was  discon- 
tinued on  December  31,  1904. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  sta- 
tion. The  right  bank  is  low  and  overflows  at  a  gage  reading  of  4  to  4) 
feet.  The  left  bank  will  overflow  at  a  gage  height  of  3  feet.  The 
bed  of  the  stream  is  sandy  and  is  slightly  shifting.  There  is  but  one 
channel  at  all  stages.  The  current  is  somewhat  obstructed  by  the 
bents  which  support  the  bridge  at  low  water  and  by  trees  and  brush  on 
the  banks  at  high  water.  Discharge  measurements  were  made  from 
the  upstream  side  of  the  wooden  highway  bridge,  which  is  supported 
by  wooden  bents  about  18  feet  apart.  The  initial  point  for  soundings 
is  the  outer  edge  of  the  post  which  supports  the  end  of  the  hand  rail  on 
the  left  bank  upstream  side  of  the  bridge.  The  gage  is  a  vertical  rod  1 0 
feet  long.  It  is  nailed  to  the  left  side  of  the  upstream  post  of  the  bent 
which  supports  the  bridge  at  a  point  302  feet  from  the  initial  point  for 
soundings.  It  was  read  once  each  day  by  A.  Baker,  a  hotel  proprietor, 
who  was  paid  by  the  Georgia  Geological  Survey. 

Bench  mark  No.  1  is  the  top  of  the  bridge  floor  at  the  bent  302  feet 
from  the  initial  point  for  soimdings  on  the  upstream  side  of  the  bridge. 
The  point  is  marked  with  a  cross  and  the  letters  "B.  M."  cut  into  the 
top  of  the  bridge-floor  plank;  elevation,  11.00  feet  above  the  zero  of 
the  gage,  which  is  attached  to  the  same  bent.  Bench  mark  No.  2  is  the 
center  of  a  large  wire  nail  driven  horizontally  into  the  bridge  ward  side 
of  an  ash  tree  which  stands  in  the  creek  near  the  right  bank  about  40 
feet  below  the  bridge;  elevation,  5.50  feet  above  the  zero  of  the  gage. 

Discharge  measuremtnU  of  Williamsaru  Swamp  Cretk  at  DavUboro. 


■ 

Date. 

June  )0  -.- 

1903. 

July  18 

Jaly  29 

July  29  a 

Gage  I     Dis- 
height    charge. 


Dato. 


Feet. 

2L41 

268 

1.64 

LM 

Stc.-ft.  I" 

83      Octolier  13. . . 

100  ■  October  13... 

46  1 1  November  21 

45  '    December  28. 


1903. 


II 


•Wading  £0  feet  below  bridge. 


Cage        Di»- 
heignt    chargi' 


Feet. 
L72 
1.64 
2.5H 
2.60 


Sec.-ft. 
47 
41 
04 
97 
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Daily  gage  height ^  infect,  of  Williamsoiu  Swamp  Creek  at  Davisboro. 


Day. 


Jan.      Feb. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10. 

11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

ao. 

31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1903. 


Nov.     Dec. 


1904. 


2.7 
2.6 
2.5 
2.4 
2.5 


2. 
2. 
2, 
2. 
2. 


2.7 
2.8 
2.6 
2.6 
2.9 

2.f 
2.6 
2.5 
2.6 
2.7 

2.8 
2.9 


4. 
3. 
3. 

2. 
2. 
3. 


2 
9 
0 

8 
8 
0 


3.0 
2.9 
2.9 


2.8 
2.9 
2.6 
2.5 
2.6 

2.6 
3.2 
3.1 
3.3 
4.2 

5.1 
t>.  8 
3.5 
3.7 
3.5 

3.5 
3.3 
3.1 
3.1 
3.1 

3.7 
4.0 
3.7 
3.3 
3.0 

3.1 
3.1 
3.0 
2.9 


2.8 

2.5 

2.7 

2.7 

2.6 

2.4 

3.4 

2.25 

3.2 

2.3 

3.1 
4.1 
3.6 
3.4 
3.2 

3.1 
3.1 
2.8 
2.7 
3.2 

2.8 
2.5 
2.4 
2.7 
2.6 

2.9 
2.6 
2.6 
2.6 
3.0 

2.0 
3.4 
3.3 
2.5 
2.5 
2.6 


2.4 

2.45 

2.2 

2.9 

2.7 

2.6 

2.3 

2.25 

2.3 

2.25 

2.2 
2.1 
2.0 
2.1 
2.1 

2.05 

2.0 

2.0 

2.0 

1.9 

2.0 

2.0 

2.0 

1.96 

1.9 


1.8 

1.8 

1.85 

1.9 

1.55 

1.3 

1.8 
1.9 
1.8 
1.8 

1.8 

1.65 

1.55 

1.45 

1.65 

1.6 

1.6 

1.5 

1.45 

1.4 

1.4 

1.4 

1.26 

1.6 

1.3 

1.26 

1.25 

1.25 

1.3 

1.6 

3.0 


2.4 
2.5 


2. 
2. 
2. 
2. 
2. 


2.2 
2.2 
4.4 

4.0 
2.0 


3.1 

3.1 
2.3 
1.9 
1.45 

1.4 
1.3 
3.4 
2.0 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.4 

1.4 

1.4 

1.36 

1.3 

1.3 

1.4 

1.26 

1.2 

1.2 

1.2 
1.2 
1.1 


2. 
& 

& 

a 

3. 


2. 
2. 
2. 
2. 


3 
8 
0 
5 
0 

2 
3 
6 
I 
7 

4 

8 
6 
5 
5 


2.3 

2.1 

2.1 

2.1 

2.3 

2.2 
1.3 
1.4 
1.3 
1.3 

1.3 

1.3 

1.35 

1.35 

2.7 

2.0 
1.7 
1.6 
1.4 
1.6 

1.35 

1.3 

1.8 

1.6 

1.6 

1.2 

1.4 

1.6 

1.86 

1.46 

2.6 
1.8 
1.6 


2.4 

2.1 
2.0 
1.8 
1.9 

2.1 
2.3 
2.3 
2.2 
2.1 

2.1 
2.3 
2.1 
3.0 
3.8 

3.6 
3.2 
2.1 
2.0 
2.1 


2.3 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 

1.8 

1.7 

1.8 

1.8 

1.5 

2.5 

1.65 

2.25 

2.1 

4.6 
4.6 
2.3 

1.8 
3.8 

<i.6 

3.8 

3.86 

5.35 

6.6 

4.0 
2.8 
2.6 
2.4 
2.4 

2.2 

2.05 

2.0 

1.9 

1.8 

1.8 
1.8 
1.9 
1.8 
1.8 

1.7 
&1 
5.0 
3.6 
2.5 
2.3 


1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.8 
1.9 
3.0 

4.0 
3.0 
2.8 
2.6 
1.0 

1.8 
2.0 
1.9 
2.0 
1.0 

1.9 
2.0 
1.9 
1.8 
1.8 


2.2 
2.1 
2.0 
2.0 
2.06 

2.05 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.05 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.76 

1.8 

1.8 

1.8 
1.7 
1.8 
1.6 
1.6 


1.6 
1.6 
2.0 
2.0 
2.0 

1.9 
1.8 
1.7 
1.7 
1.7 

1.8 
2.9 
4.0 
2.4 
2.1 

2.2 
2.2 
2.1 
2.0 
2.1 

2.0 
2.0 
2.0 
2.1 
2.1 
2.2 


1.65 

1.5 

1.6 

1.8 

1.7 

1.6 
1.6 
1.7 
1.6 
1.46 


6 
5 
4 
6 

5 


1.6 
1.4 
1.6 
1.6 
1.4 

1.6 
1.6 
1.4 
1.4 
1.4 

1.7 
1.6 
1.4 
1.4 
1.4 
1.4 


2.1 
2.2 
2.1 
2.4 
4.4 

3.2 
2.9 
2.5 
2.4 
2.4 

2.5 

2.4 
2.6 
2.6 
2.5 

2.5 
2.6 
2.6 
2.7 
2.5 

2.6 
2.6 
2.6 
2.5 
2.4 

2.4 
2.6 
2.5 
2.5 
2.4 


1.4 
1.4 
2.0 
2.9 
2.9 

2.4 
2.2 
2.1 
2.0 
1.9 

1.8 
1.8 
3.2 
3.6 
3.0 

2.1 
2.2 
2.0 
2.0 
2.0 

2.0 
2.0 
2.6 
2.8 
2.8 

2.6 
2.3 
2.2 
2.2 
2.4 


2.4 
2.5 
2.7 
2.8 
2.4 

2.4 
2.2 
2.3 
2.4 
2.5 

2.6 
2.5 
2.5 
2.4 
2.5 

2.5 
2.5 
2.5 

2.4 
2.6 

3.0 
2.8 
2.5 
2.5 
2.8 

3.3 
3.8 
2.6 
2.7 
2.7 
2.7 


2.1 
2.1 
4.0 
3.1 
3.7 

3.6 
3.2 
3.0 
2.1 
2.9 

Z6 
2.6 
2.6 
2.5 
2.7 

3.3 
3.0 
2.1 
2.1 
2.1 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.6 
2.6 

ao 

2.8 
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Rating  table  for  Williamsons  Swamp  Creek  at  DavisborOy  from  Jtme  19  to  December  SI, 

190S,a 


Gage 
height 


Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.o0 


DIa-     , 
charge. 

Oage 
height. 

Dis- 
chAige. 

See.'ft. 

heiSnt. 

Din- 
Charge. 

Gage 
height. 

Sec-feet. 

Feet 

.     Feet. 

8ec.-ft. 

Feet.     . 

40 

2.60 

3.70 

175 

4.80 

44 

2.70 

101 

3.'80 

183 

4.90 

48 

2.80 

108 

3.90 

191 

5.00    ■ 

52 

2.90 

115 

4.00 

199 

5.10    1 

57 

3.00 

122    1 

4.10 

207 

5.20    - 

62 

3.10 

129    1 

4.20 

216 

5.30 

67 

3.20 

136    ' 

4.30 

225 

5.40 

72 

3.30 

143    1 

I        4.40 

234 

5.50 

77 

3.40 

151 

4.50 

243 

5.60 

83 

3.50 

150    , 

4.60 

252 

5.70 

89 

3.00 

167 

m 

4.70 

261 

5.80 

Di»> 
chaigp. 

Stc.-ft. 
2.0 
279 
288 
297 
306 
315 
324 
334 
344 
3.U 
364 


a  This  niting  table  can  not  be  applied  to  the  1904  gage  helots,  owing  to  the  shifting  charact(»r  of  the 
■t ream  bed. 

Estimated  monthly  discharge  of  Williamsons  Swamp  Creek  at  Davisboro. 


Month. 

Discharge  in  aecond-fnt. 

ICaxlmam.    Minimum. 

Mean. 

Jane  19-30 

1903. 

234 
364 

199 
199 
iw 
234 
183 

72 
48 
48 
48 
40 
07 
72 

107 

July 

127 

,\ilg^|i<t.  , ,  . 

86 

September 

66 

October 



65 

November 

94 

December 

97 

GANNOOCHEE   RIYEB   NEAB   OROYELAND. 

This  station  was  established  June  12,  1903,  by  F.  A.  Murray,  at 
Moody's  bridge,  3  miles  south  of  Groveland,  Bryan  County. 

The  channel  is  straight  for  about  300  feet  above  and  400  feet  below 
the  station.  The  current  is  swift  in  the  main  channel,  but  sluggish 
near  the  banks.  Both  banks  are  of  clay  and  sand,  and  overflow  at 
from  15  to  16  feet  gage  height.  The  bed  of  the  stream  is  of  silt,  and  is 
shifting.  There  is  but  one  channel  at  all  stages,  broken  by  the  piers 
of  the  bridge,  up  to  the  height  at  which  the  river  overflows  its  banks. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
nine-span  wooden  highway  bridge.  The  initial  point  for  soundings  is 
the  outer  edge  of  the  post  which  supports  the  end  of  the  hand  rail  on 
the  downstream  side  of  the  bridge  on  the  left  bank. 

The  original  gage,  reading  from  0  to  17  feet,  is  nailed  to  the  right 
side  of  the  upstream  post  of  the  fourth  bent  from  the  left  bank.  From 
17  to  20  feet  the  post  is  graduated  to  feet  and  half  feet.  A  new  gage, 
reading  from  0  to  10  feet,  is  fastened  ta  the  left-bank  side  of  the 
upstream  post  of  the  third  bent  from  the  left  bank,  this  being  the  first 
bent  in  the  water  at  ordinary  stages.  Another  section  of  the  gage, 
reading  from  5  to  10  feet,  is  fastened  to  a  gum  tree  on  the  left  bank  25 
feet  above  the  bridge.    This  gage  faces  the  bridge,  and  is  used  for  the 
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stages  which  it  covers.  The  gage  is  read  once  each  day  by  J.  M. 
Edwards.  Bench  marks  were  established  as  follows:  (1)  The  top  of 
the  bridge  floor  at  the  fourth  bent  from  the  left  end  of  the  bridge  on 
the  upstream  side  opposite  a  point  61  feet  from  the  initial  point  for 
soimdings,  marked  by  a  cross  and  the  letters  ^'B.  M. "  cut  in  the  floor; 
elevation,  20.00  feet.  (2)  Two  large  wire  nails  driven  into  the  tree  to 
which  the  third  section  of  the  gage  is  fastened;  elevation,  5.30  feet. 
Two  more  nails  are  also  driven  at  the  8-foot  mark. 

Discharge  measiirements  of  Cannoochee  River  near  Oroveland. 


Date. 


June  12. 
Tune  23. 


1903. 


Feet. 

12.90 
5l20 

July  17 9.97 

July  17 9.92 

August  21 15. 11 

October  9 4. 45 

November  18 5i05 

December  29 6.20 


Oa«e 
height. 


Febrasry  20. 

July  22 

July  22  a 

September  12. 


1904. 


9.45 
1.53 
1.61 
4.16 


Sec.-ft. 

3,467 

734 

2,224 

2,562 

4,125 

462 

734 

1,014 


2,075 

27 

30 

438 


Gage        Dia- 
height.   charge. 


1904.                          I  Feet. 

September  12 4. 16 

October  29a l.  54 

October  29  « 1. 54 


November  29. 
November  30. 


April  26... 
April  26... 

June  12 

July  27 

July  27  6 

November  7  *. 
November  7  ft. 


1905. 


2.27 
2.30 


&17 
&14 
1.60 
2.51 
2.50 
1.25 
1.26 


Sec-ft, 
435 
29 
31 
91 
93 


1,051 

1,050 

30 

140 

133 

23 

27 


a  Wading  1,000  feet  below  bridge. 


b  Made  at  different  section. 


Daily  gage  height,  infect,  of  Canru>ochee  River  near  Groveland. 


Day. 

Jon. 

Feb. 

Mar. 



Apr. 

May. 

June. 

1.. 

19a3. 

2 1 ' -J i 

3 ' 1 

1 

4 ' 



5 ' 1 1  

1                            .              1 
1 
6 1 1 

7 1 :. 



8 ' 

9 ' 1 

1 

10 

1 

11 

1 
1 

12 

1 

13 1 ' ' ' 

14 ' 

15 :..! ' 

16 

17 

1 

18 ■ 1 

19 1 

20 -' 

21 

^ 

22                                                      '             ' 

23 ' 1 

5.2 
&7 
5.6 

5l7 
5.2 
&5 
&1 
9.0 

24 1 : ! 1 

25 1 1 

26 • 

27 ' 

28 

1 

29 

1            1 

1 

30 

1 

1 

31 

1 

July. 


9.8 
&0 
6l9 
6.4 
6.1 

&3 
5.9 
5.4 
&9 
6.8 

&7 
10.6 
9. 
9 
9. 


9.5 
10.0 
9.5 
&9 
&2 

5.5 
5.2 
4.9 
3.7 
3.5 

3.3 
3.3 
3.2 
3.0 
2.9 
2.7 


Aug. 

Sept. 

2.6 

5.5 

2.6 

5.1 

2.6 

5.0 

2.7 

4.5 

3.2 

4.8 

4.3 

4.9 

&0 

4.6 

6.7 

4.2 

6.7 

4.0 

5.5 

3.8 

4.9 

3.7 

4.5 

3.6 

4.9 

3,7 

7.2 

3.8 

8.1 

7.0 

10.1 

13.8 

11.1 

17.8 

17.2 

l&O 

16.7 

17.3 

16.0 

1&5 

15.2 

16.7 

15.0 

14.7 

l&O 

13.2 

15.8 

11.3 

15.1 

9.6 

13.8 

a2 

12.0 

7.3 

10.4 

&6 

&5 

6.3 

7,0 

6.1 

6.0 

6.7 
5.4 
5.3 
5.1 
4.8 

4.7 
4.6 
4.6 
4.5 
4.3 

4.2 
4.0 
3.9 
3.8 
3.8 

3.7 
3.7 
5.7 
7.9 
&8 

9.4 
8.9 
7.9 
6.6 

ao 

&4 
4.7 
4.4 
4.2 
4.0 
3.9 


Nov. 


Dec. 


3.8 
3.9 
5.4 
&2 

a7 

&9 
6.6 
6.2 
5.9 
5.6 

5.2 
5.0 
4.8 
4.7 

4,7 

4,5 
4.5 
5.0 
5.0 
4,6 

4.5 
4.4 
4.2 
4,0 
4.0 

4.1 
4.5 
4.6 
4.5 
4.3 


4.4 

4.3 
4.3 
4.2 
4.1 

4.1 
3.gr 

3.8 
3.8 
4.5 

4.6 
4.5 
4.3 
4,3 
4,3 

4.3 
4.1 

3.8 
3.9 
3.8 

3.9 
4.0 
4.1 
4.0 
4.0 

4.4 

5.3 
5.5 
&2 
6  9 
7.7 
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Daily  gage  height,  m/eet,  of  Cannoothee  River  near  Oroveland— Continued. 


IHj. 


igo4. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

M 

15 

16 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

190&. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2S 

27 

28 

29 

30 

Jl 


Jan. 

Feb. 

7.2 

9.3 

7.6 

8.5 

7.6 

8.2 

6.9 

7.6 

6.5 

7.0 

6.1 

6.8 

5.7 

6.6 

5.3 

6.2 

5.2 

6.3 

&1 

7.6 

4.9 

12.5 

5.2 

14.5 

5.2 

15.4 

5.2 

15.3 

5.0 

14.5 

Mar. 


5.0 
5.0 
4.7 
4.5 
4.4 

4.4 

4.0 

5.5 

9.7 

11.6 

12.7 
13.4 
12.2 
11.0 
10.5 
9.8 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.7 
2.9 
2.9 
2.8 

28 
2.8 
3.0 
3.5 
4.0 

4.5 
4.4 

4.3 
4.2 

4.1 

4.1 
4.0 
3.9 
3.6 
3.6 

3.5 
3.5 
3.4 
3.2 
3.1 
3.3 


13.7 
13.7 
11.5 
10.2 
9.5 

9.2 
10.0 
11.5 
12.3 
13.7 

12.5 

11.7 

10.2 

9.8 


3.3 
3.3 
3.3 
3.3 
3.2 

3.4 
3.6 
4.0 
4.7 
5.3 

5.6 

6.6 

8.1 

10.1 

11.2 

11.9 
13.1 
14.8 
14.5 
13.1 

11.0 
10.5 
11.6 
11.7 
11.5 

13.0 
12.0 
10.7 


9.6 
9.1 
8.2 
8.0 
7.6 

7.6 
7.6 
8.0 
8.0 
8.1 

7.6 
7.7 
7.4 
7.1 
7.1 

6.9 
6.7 
6.4 
6.2 
6.0 

5.8 
5.5 
5.3 
5.2 
5.9 

6.8 
7.2 
8.0 
7.6 
6.9 
6.3 


9.8 
8.7 
7.7 
7.5 
7.0 

6.3 
6.4 
6.2 
6.2 
6.2 

6.7 

8.0 

10.4 

13.4 

14.2 

14.1 
13.9 
13.8 
13.7 
13.0 

12.1 

11.2 

10.2 

9.2 

8.0 

8.9 
7.6 
6.9 
6.7 
6.5 
6.2 


Apr. 


5.9 
5.7 
5.2 
4.7 
4.3 

4.2 
4.0 
4.0 
4.0 
4.4 

4.8 
5.0 
5.2 
5.3 
5.1 

4.8 
4.3 
3.8 
3.5 
3.0 

3.2 
3.4 
3.6 
3.0 
2.8 

2.6 
2.5 
2.5 
2.5 
2.3 


6.2 
6.2 
5.5 
5.3 
6.1- 

5.4 
5.7 
6.7 
5.6 
5.6 

6.0 
6.0 
6.4 
7.2 
7.4 

9.2 
6.8 
6.5 
6.5 
6.4 

6.2 
6.0 
5.9 
5.8 
5.9 

6.1 
6.1 
5.8 
5.4 
5.0 


May. 


2.4 
2.4 
2.3 
2.2 
2.2 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.9 
1.8 
1.9 


4.9 
4.9 
4.9 
4.7 
4.5 

4.5 
4.5 
4.6 
4.4 

4.3 

4.0 
3.4 
3.0 
3.0 
3.0 

2.9 
2.5 
2.4 
2.4 
2.4 

2.4 
2.6 
2.7 
2.8 
^2.9 

2.8 
2.8 
2.8 
2.7 
2.6 
2.5 


June. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.8 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.7 
1.8 
1.9 
1.9 
1.9 

lf9 
1.9 
1.8 
1.8 
1.8 


2.5 
2.6 
2.4 
3.3 
2.1 

1.9 
1.8 
1.8 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.6 

1.8 
2.0 
2.6 
2.8 
3.1 

3.3 
3.0 
2.5 
2.6 
2.6 

2.5 
2.3 
2.0 
1.9 
1.8 


July. 

Aug. 

Sept. 

1.7 

4.5 

6.2 

1.7 

4.6 

6.4 

1.7 

5.9 

6.2 

1.7 

4.9 

4.8 

1.6 

&9 

4.1 

1.6 

8.0 

3.8 

1.6 

10.8 

5.0 

1.6 

13.2 

6.8 

1.6 

14.2 

6.0 

1.6 

14.2 

4.7 

1.9 

13.7 

4.1 

1.9 

11.0 

4.1 

1.9 

9.9 

3.9 

2.1 

8.9 

3.5 

2.0 

7.9 

3.2 

1.8 

6.9 

3.0 

1.7 

6.0 

2.9 

1.6 

5.3 

2.8 

1.6 

4.8 

2.9 

1.6 

4.6 

2.5 

1.6 

4.4 

2.4 

1.5 

4.2 

2.4 

1.8 

4.0 

2.7 

2.0 

3.8 

3.0 

2.2 

3.9 

2.7 

2.4 

4.2 

2.6 

2.2 

4.6 

3.5 

2.0 

4.9 

2.4 

2.0 

5.2 

2.3 

1.9 

5.6 

2.2^ 

2.3 

5.9 

3.0 

3.0 

3.2 

2.2 

3.9 

3.0 

2.5 

3.6 

2.8 

2.4 

3.5 

2.4 

2.3 

3.5 

2.0 

3.7 

3.4 

2.4 

4.5 

3.0 

2.6 

7.4 

2.8 

2.4 

7.5 

2.6 

2.2 

7.7 

2.5 

2.2 

7.7 

2.2 

2.0 

7.9 

2.0 

2.0 

8.0 

2.3 

1.9 

7.2 

2.6 

1.8 

6.5 

3.1 

1.8 

6.5 

3.1 

1.9 

6.5 

3.1 

1.8 

6.0 

3.2 

1.7 

6.2 

3.3 

1.9 

6.3 

4.0 

1.9 

5.3 

5.0 

2.0 

3.8 

5.6 

2.0 

3.2 

6.0 

1.8 

3.1 

4.2 

1.7 

2.6 

3.3 

1.7 

2.1 

3.0 

1.6 

2.0 

3.2 

1.6 

2.2 

3.5 

1.6 

2.3 

3.6 

1.5 

2.3 

3.7 

1.5 

2.9 

3.4 

Oct.     Not.  ;  Deo. 


3.1 
3.0 
1.9 
1.9 
1.9 

1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.5 
1.6 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 


1.5 

1.5 

1.6 

1.8 

I 


3.1 

2.1 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
2.0 
2.5 
2.7 


3.6 

2.5 

2.5 

2.5 

2.5 

2.3 
2.2 
2.2 
2.2 
2.3 

2.4 
2.4 
2.2 
2.2 
2.2 


1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.5 
1.5 
1.5 
1.5 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 


2.2 
2.2 
2.1 
2.2 

2.4 

2.4 
2.7 
2.8 
2.9 
2.8 

2.8 
2.8 
2.8 
2.7 
2.6 

2.4 

2.4 
2.5 

2.6 
2.6 

2.4 
2.4 
2.7 
2.4 
2.3 


2. 
2. 
2. 
2. 


2.6 
2.7 


1.3 
1.3 
1.8 
2.2 
2.5 

2.4 
2.2 
2.3 
2.5 
2.8 

2.8 
2.7 
2.5 
2.8 
3.0 

3.4 
3.3 
3.2 
3.0 
3.1 

3.6 
4.3 
4.2 
4.8 
5.1 

5.0 

t? 

4.7 
4.8 
4.7 
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WATEB  IUBS0TJBCE8  OF   QEOBGIA. 


Bating  tables  for  Cannoochee  River  near  Growkmd, 

JUNE  28  TO  DECEMBER  31, 1903.o 


Oace 
height. 

chATge. 

Feet. 

8ec.^. 

2.60 

142 

2.70 

151 

2.80 

160 

2.90 

170 

3.00 

180 

3.10 

191 

3.20 

203 

3.30 

216 

3.40 

230 

3.50 

245 

3.60 

261 

3.70 

278 

3.80 

296 

» — 

Gage 
lei^t, 


leet. 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Dis- 
(diarge. 


leight. 


Dls- 
(diarge. 


Sec.-ft. 
316 
338 

389 
451 
520 
590 
660 
730 
800 
870 
940 
1,010 
1,080 


1 

leet. 

1 
1 

Sec.-fi.  1 

6.40 

1,150 

6.60 

1,220 

6.80 

1,290 

7.00 

1,360 

7.20 

1,430 

7.40 

1,500 

7.60 

1,570 

7.80 

1,M0 

8.00 

1,710 

8.20 

1,780 

8.40 

1,850 

8.60 

1,920 

8.80 

1.990 

Oage 
hd^t. 


Feet. 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 


JANUARY  1  TO  DECEMBER  31,  I904.» 


1.50 

30 

2.70 

1.60 

36 

2.80 

1.70 

42 

2.90 

1.80 

49 

3.00 

1.90 

57 

3.10 

2.00 

65 

3.20 

2.10 

74 

3.40 

2.20 

84 

3.60 

2.30 

95 

3.80 

2.40 

107 

4.00 

2.50 

120 

4.20 

2.60 

134 

4.40 

149 
165 
182 
200 

218 
237 
276 
317 
360 
405 
453 
503 


JANUARY  1  TO  DECEMBER  31, 1905.e 


Di»- 
chai^ge. 


Sec.-ft. 
2,060 
2,235 
2,410 
2,585 
2,760 
2,935 
3,110 
3,460 
3.810 
4,160 
4,510 
4,860 
5,210 


4.60 

564 

8.50 

1,740 

4.80 

606 

9.00 

1,915 

5.00 

660 

9.50 

2.005 

6.20 

714 

10.00 

2,275 

5.40 

709 

11.00 

2,660 

5.60 

825 

12.00 

3,025 

5.80 

882 

13.00 

3,400 

6.00 

940 

14.00 

3,775 

6.50 

1,090 

16.00 

4,160 

7.00 

1,245 

7.50 

1,406 

8.00 

1,670 

1.30 

27 

1.90 

66 

2.50 

131 

3.10 

220 

1.40 

32 

2.00 

76 

2.60 

144 

3.20 

238 

1.50 

38 

2.10 

86 

2  70 

158 

3.30 

267 

1.60 

44 

2.20 

06    1 

2.80 

172 

1.70 

51 

2.30 

107    ! 

2.90 

187 

1.80 

58 

2.40 

119 

3.00 

203 

«  Above  gage  heisht  4.50  feet  the  rating  curve  ia  a  tangent,  the  difference  being  85  per  tentb. 
b  Above  10  Teet  the  rating  curve  Is  a  tangent,  the  difference  being  75  per  0J2  foot  rue  in  gage, 
c  Alwve  3.3  feet  this  table  is  the  same  as  the  one  for  1904. 
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EsHmaUd  monthly  discharge  of  Cannoochee  River  near  Groveland. 

[DnUzia^  ana,  9flO  aquare  miles.] 


June  23-30. 

July 

August 

September. 

October 

November. 
December. 


Month. 


1903. 


Discharge  in  second-feet. 


Run-off. 


Maximom. 


2,oeo 

2,(00 
4,030 
5,210 
2,200 
1,325 
1,606 


1904. 


January. . 
February. 
March.... 

April 

May 

Juxie 

July. 


August 

September. 
October... 
November. 
December. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July 

.\UgUflt 

September. 
October... 
November. 
Deo«nber. 


1905. 


The  year. 


Minimum. 

Mean. 

730 

1,141 

161 

1,242 

142 

2,100 

261 

1,856 

278 

774 

206 

646 

296 

409 

Mean      1  ^^-  "'  P®'    ^^P^^  *» 
»*•"•       sq.  mile.    ,  inches. 


3,550 
4,300 

2,131 

911 

107 

65 

107 

3,850 

1,183 

74 

149 

182 


4,300  I 


628 

4,075 

3,850 

1,967 

633 

257 

1,570 

940 

238 

44 

38 

687 

4,075 


405 
1,000 

714 
95 
36 
36 
30 

360 
84 
30 
30 
74 


1.317      I 
2,508 
1.301 
428 
60.8  I 
52.2  > 
52.6  I 
1,324 
390 
42.0 
84.1 
122 


30 


640      I 


144 


1,000 
660 
119 
44 
75 
75 
38 
27 
27 
27 

27 


582 


L19 
1.29 
2.19 
1.93 
.806 
.673 
.520 


1.37 
2.61 
1.36 
.446 
.063 
.054 
.055 
L38 
.406 
.044 
.068 
.127 


.667 


279 

.291 

.336 

1,885 

1.96 

2.04 

2,050 

2.14 

2.47 

976 

1.02 

1.14 

299 

.311 

.358 

102 

.106 

.118 

649 

.676 

.779 

297 

.300 

.356 

84.6 

.088 

.098 

32.2 

.034 

.030 

29l5 

.031 

.035 

295 

.307 

.354 

.606 


a364 
1.49 
2,B2 
2.15 
.929 
.751 
.600 


1.58 
2.82 
1.57 
.  41M 
.073 
.060 
.063 
1.59 
.453 
.051 
.096 
.146 


9.00 


8.12 
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WATER   RESOURCES   OP   GEORGIA. 


MISOEUANEOnS   MEASUREMENTS   IN  OOEECHEE   RIVER  DRAINAGE 

BASIN. 

BucJehead  Creek. — ^This  stream  was  measured  at  Daoiels  Bridge,  1 
mile  northwest  of  Millen.  The  bench  mark  is  the  top  of  first  bent  from 
a  large  cypress  stump  near  the  right  bank,  downstream  side  of  bridge. 

Discharge  measurements  of  Bv/Jchend  Creek  at  Daniels  Bridge  y  1  mile  northwest  of  Millen. 


Date. 

Height  of 
ben^mark 
above  water. 

Diflchaige. 

JUT»  10 

1908. 

Feet. 
4.68 
3.33 
6.71 
5.02 
9.34 

Sec.'ft. 

617 

June  11 

1,163 

J  une  20 

251 

July  18 

500 

October  10 

107 

BvU  Greek. — ^At  the  new  bridge  2  miles  southeast  of  Claxton  this 
stream  was  discharging  18  second-feet  on  June  22,  1903,  when  the 
water  surface  was  5.40  feet  below  the  top  of  the  upstream  end  of  the 
cap  of  the  first  bent  from  right  bank. 

Oannoochee  River. — ^At  Moores  Bridge,  2i  miles  northwest  of  Grove- 
land,  this  stream  was  discharging  1,958  second-feet  on  June  9,  1903^ 
when  the  water  surface  was  6.87  feet  below  the  top  of  the  first  bent 
from  the  right  bank,  upstream  side  of  bridge. 

At  Hendrix  Bridge,  1^  miles  from  Claxton,  this  stream  was  dis- 
charging 469  second-feet  on  Jime  22,  1903,  when  the  water  surface 
was  13.40  feet  below  the  bridge  floor  at  50  feet  from  the  outer  edge 
of  the  post  at  the  end  of  the  hand  rail,  right  bank,  upstream  side. 

Cedar  Creek. — ^At  1}  miles  northwest  of  Claxton  this  stream  was 
discharging  11  second-feet  on  June  22,  1903,  when  the  water  surface 
was  10.13  feet  below  the  bridge  floor  at  midstream. 

LUUe  Ogeechee  River. — Near  Agricola  this  stream  was  discharging 
4.2  second-feet  on  October  14,  1903,  when  the  water  surface  was  13.83 
feet  below  the  top  of  the  floor  at  the  hand-rail  brace. 

Lotts  Creek. — ^This  stream  was  measured  at  a  foot  log  100  yards 
above  its  mouth,  about  2  miles  northwest  of  Groveland.  The  bench 
mark  is  a  large  spike  in  a  9  by  9  post  near  right  bank. 


Discharge  measurements  of  Lotts  Creek  about  2  miles  northwest  of  Groteland. 

Date. 

Height  of 
bencfimark 
above  water. 

Discharge. 

1903. 
June  23 

Feet. 
8.00 
9.47 
9.47 

Sec-ft. 
253 

October  9 

119 

October  9 

112 

m 

A  measurement  made  June  12,  1905,  gave  the  following  results: 

Width,  16  feet;  area,  11.4  square  feet;  mean  velocity,  1.18  feet  per  second;  dis- 
charge, 13  second-feet. 
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Ogeechee  River. — ^At  ELarrisons  Bridge,  2  miles  west  of  Agricola, 
this  stream  was  discharging  24  second-feet  on  October  14,  1903, 
when  the  water  surface  was  19.56  feet  below  the  top  of  the  bent  at 
the  right  end  of  the  bridge,  downstream  side. 

At  the  wagon  bridge  5  miles  northeast  of  Davisboro  this  stream  was 
discharging  197  second-feet  on  November  20,  1903,  when  the  water 
surface  was  12.20  feet  below  the  top  of  the  second  bent  from  the  left 
bank. 

Williamsons  Swamp  Greek  {west  prong), — ^At  Buffalo  Ford,  near 
Sandersville,  this  stream  was  discharging  16  second-feet  on  July  2, 
1903,  when  the  water  was  at  ordinary  stage. 

Wmiamsons  Swamp  Greek  {north  prong), — ^At  Jones  Bridge,  near 
Sandersville,  this  stream  was  discharging  19  second-feet  on  July  2, 
1903,  when  the  water  was  at  ordinary  stage. 

Williamsons  Swamp  Greek, — ^At  Jordans  Mill  Bridge,  near  Sanders- 
ville, this  stream  was  discharging  95  second-feet  on  July  2,  1903, 
when  the  water  was  at  ordinary  stage. 

AliTAMAHA  RIVER  DRAINAGE  BASIK. 

DESCRIPTION  OF  BASIN. 

Altamaha  River  is  formed  by  the  junction  of  Oconee  and  Ocmulgee 
rivers,  which  unite  at  the  southern  boundary  of  Montgomery  County, 
Ga.  Ohoopee  River  is  also  a  tributary,  entering  from  the  north 
side  about  50  miles  below  the  jimction  of  the  Oconee  and  Ocmulgee. 
The  Altamaha  River  drainage  is  entirely  within  the  State  of  Georgia. 
The  river  rises  in  the  north-central  part  and  flows  in  a  southeasterly 
direction,  emptying  into  the  Atlantic  Ocean  near  Darien.  Below  the 
junction  of  the  Oconee  and  Ocmulgee  and  for  a  long  distance  above, 
on  both  rivers,  there  is  no  great  amount  of  fall.  Steamboat  navi- 
gation is  carried  on  from  Darien  to  Macon  on  the  Ocmulgee,  and  to 
Dublin,  and  at  times  to  Milledgeville,  on  the  Oconee. 

Ohoopee  River  rises  in  Washington  County  and  flows  in  a  south- 
easterly direction  to  the  Altamaha.  It  flows  from  the  low  hills  of 
southeastern  Georgia  into  the  flat  pine  lands.  Though  it  has  not  so 
much  fall  as  the  more  northern  streams,  it  has  considerable  fall  that 
can  be  developed  into  power. 

Oconee  River  rises  on  the  southern  slope  of  the  Chattahoochee 
Ridge,  in  Hill  Coimty,  and  joins  the  middle  Oconee  on  the  southwest 
boundary  of  Clarke  County.  From  there  it  flows  in  a  southeasterly 
direction  to  the  Altamaha.  Apalachee  River  is  a  large  tributary 
which  rises  in  Gwinnett  and  Walton  counties  and  enters  the  Oconee 
near  the  southeastern  comer  of  Morgan  County.  Little  River  enters 
the  main  stream  at  the  comer  of  Putnam,  Hancock,  and  Baldwin 
coimties,  about  15  miles  above  Milledgeville,  Ga.     These  tributaries 
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have  much  fall,  and  a  small  part  of  it  is  developed.  The  Oconee 
has  a  fall  of  250  feet  in  45  miles.  It  has  some  very  large  water 
powers  available  from  its  source  down  to  Milledgeville,  where  it 
crosses  the  fall  line. 

Ocmulgee  River,  the  most  westerly  of  the  main  tributaries,  rises 
in  the  north-central  part  of  Georgia  on  the  southern  slope  of  the 
Chattahoochee  Ridge  in  Fulton,  Dekalb,  and  Gwinnett  coimties.  It 
is  formed  by  the  junction  of  Yellow  and  South  rivers  just  south  of 
the  southern  comer  of  Newton  Ck)\mty.  Yellow  River  rises  in  Gwin- 
nett County  and  flows  in  a  southerly  direction  into  the  Ocmulgee. 
South  River  rises  in  Fulton  and  Dekalb  counties  and  flows  in  a 
southeasterly  direction.  Alcovy  River  joins  the  Ocmulgee  about  5 
miles  below  the  jimction  of  the  South  and  Yellow  rivers.  Towaliga 
River  enters  the  Ocmulgee  at  about  the  southwest  comer  of  Jasper 
County. 

All  these  tributaries  rise  in  and  flow  through  a  very  hilly  country 
and  have  a  great  deal  of  fall.  Ocmulgee  River  has  a  fall  of  over  210 
feet  in  35  miles.  The  last^f all  of  much  size  is  only  a  few  miles  above 
Macon,  Ga. 

STREAM  FLOW.  , 
SOUTH  BIVER  NEAB  UTHONIA. 

This  station  was  established  by  F.  A.  Murray  on  August  17,  1903, 
a  short  distance  above  Albert  Shoals,  6  miles  south  of  Lithonia,  and 
was  discontinued  on  December  31,  1904. 

The  channel  above  the  station  is  nearly  straight  for  about  .300  feet, 
and  the  current  is  sluggish,  being  held  back  by  rock  ledges  below  the 
station.  Below  the  station  the  channel  curves  slightly  and  the  cur- 
rent is  sluggish  for  about  400  feet,  at  which  point  the  shoals  b^in. 
The  right  bank  is  low  and  overflows  at  a  gage  height  of  9  or  10  feet 
into  a  second  channel,  which  has  a  width  at  high  water  of  about  200 
feet.  The  left  bank  is  high  and  rocky,  and  does  not  overflow.  The 
bottom  is  soUd  rock. 

Discharge  measurements  were  made  from  the  3-span  wooden  high- 
way bridge.  The  initial  point  for  soimdings  is  the  end  of  the  bridge 
on.the  right  bank,  upstream  side. 

The  gage  is  a  vertical  10-foot  rod  fastened  to  a  tree  on  the  right 
bank  just  below  the  bridge.  It  was  read  once  each  day  by  W.  N. 
New,  who  was  paid  by  the  Geoi^a  Geological  Survey. 

Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  first  wooden 
floor  beam  from  the  right  bank;  elevation,  15.00  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  the  center  of  a  wire  nail  driven 
horizontally  in  the  upstream  side  of  the  base  of  a  willow  tree  on  the 
left  bank  about  40  feet  upstream  from  the  bridge;  elevation,  4.00 
feet  above  the  zero  of  the  gage. 
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Di9charge  meaturenunis  of  South  River  near  LUhonia. 


Date. 


Oase        I>U»- 
heif^nt.   charge. 


1903. 


Feet. 

17 1      3.65 

.SeptvanberlO 3.43 

Sep  Umber  10  a <      3.46 


Octobers. 


JanuAiy  13. 
March  f.... 


1«M. 


3.40 


3.58 
4.» 


Sec,-/t. 
179 
104 
120 
104 


138 
549 


Date. 


MKHt 


Din- 
height,   charge. 


1904.  Feet. 

March  n 3.67 

July  16 3.23 

August  9 4. 90 

August  9 4. 60 

August  10 4.53 

Beptember23 3.16 

Decembers 4.28 


S€C> 


"  Parkers  DrUlge,  I  mile  above  station. 


185 

56 

1,172 

934 

812 
55 

588 


Daily  gage  height,  in  feet,  of  South  River  near  Lithonia 

Day. 


1 

Day.        j  Aug.    Sept. 

Oct. 
3.5 

> 

1903. 
1 

3.5 
3.4 
3.5 
3.A 
3.4 
3.4 
&5 
Z.A 

2 !- 

3.5 

3 

3.5  ; 

4 

3.5 

5 

3l5 

a5 
a6 

3.6 
3.5 
3.5 
Z.5 
3.5 
3.5 

a6 
a5 

3.5 

6 ■ 

7 

8 

9 

3.4 
3.4 
&5 

10 

11 

12 

...  . 

3:4 

13 

3.5 
3.4 
4.6 

14 

15 

16 

4.4 

a5 
3.5 
3.5 
4.6 
4.0 
3.6 
3.6 

3L6 

a6 

3.6 
3.6 
3l5 
3.5 
3.6 
3.5 
3.5 


3.5 
3.5 
3.5 
3.5 
3L5 
3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 

a5 
a5 

3.5 


Aug.  ■  Sept. 


1903. 
17 

3.5 
4.1 
3.8 
3.6 
3.5 
3.6 
3.4 
3.5 
8.5 
3.5 
3.6 
3.5 
3.6 
3.6 
3.4 

Z.9 
3.6 
3.5 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 , 

'»::.::..::::: 

31 

Oct.      Nov 


3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
a5 
3.5 
3.5 
3.5 

a5 

3.5 
3.5 
3.5 
3.6 


3.5 
3.6 
3.6 
3.5 
3.5 
3.5 
Z.5 
3.5 
&5 
3.5 
3.6 
3.6 
3.5 
3.5 


Dec. 


Z.5 
3.5 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 


I 


Day. 

Jan. 

Feb. 

Mar. 

AjT. 



May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1904. 

1 

3.5 

3.6 

3.6 

3.6 

3.6 

4.1 

a7 

36 

as 

a  4 

as 

as 

2 

3.5 

3.6 

3.6 

3.6 

3.6 

3.6 

a6 

a  6 

as 

a4 

as 

a  5 

3 

&5 

3.6 

3.6 

3.6 

3.6 

3.6 

a  6 

4.3 

as 

a4 

as 

a6 

4 

3.6 

3.5 

3.7 

3.6 

3.6 

3.5 

as 

a6 

4.2 

a4 

as 

a6 

5 

3.5 

3.5 

3.6 

3.6 

3.6 

3.6 

a6 

as 

as 

a4 

as 

4.3 

6 

3.6 

3.6 

3.5 

3.6 

3.5 

3.8 

a  5 

a7 

a6 

a4 

as 

a  7 

7 

3.6 

3.6 

4.2 

3.7 

3.5 

4.4 

a5 

a7 

a6 

a  4 

as 

a6 

8 

3.5 

4.1 

41 

3.7 

4.1 

3.8 

as 

6.8 

a6 

a  4 

as 

a  6 

9 

3.6 

3.7 

3.66 

3.6 

3.7 

3.7 

as 

6.5 

a  6 

a  3 

as 

a  6 

10 

3.5 

4.5 

3.6 

3.7 

3.6 

3.6 

a6 

4.6 

a6 

a  2 

as 

a6 

11 

3.5 

4.3 

3.7 

3.6 

3  5 

n 

3.6 
3.5 

as 

as 

a  6 

a  3 

as 

a6 

12 

3.5 
3.5 
3.5 

3.7 
3.6 
3.7 

3.7 
3.6 
4.1 

3.7 
3.7 
3.6 

3.6 
3.6 
3.6 

a6 
a6 
a6 

a7 
a  6 
a  6 

a  6 
as 
as 

a3 
a3 
a3 

as 
a  4 
as 

3.6 

13  ::::::::: 

3.6 

14 

a6 

15 

3.6 

3.7 

3.7 

3.6 

3.6 

3.5 

as 

a7 

as 

a3 

as 

a6 

16 

3.5 

3.6 

3.7 

3.6 

a6 

3.5 

as 

4.2 

as 

a2 

as 

a6 

17 

3.7 

3.6 

3.66 

3.6 

3L6 

3.5 

as 

as 

a  6 

a  2 

a  3 

a6 

18 

3.6 

3.7 

3.6 

3.6 

3.6 

3.5 

ae- 

a  6 

as 

a2 

as 

a  6 

19 

3.6 

3.7 

3.6 

3.6 

3.6 

3.5 

as 

4.1 

as 

as 

".3 

a  6 

20 

3.6 

4.5 

a6 

3.6 

3.6 

3.6 

as 

a6 

as 

a3 

as 

a6 

21 

3.6 

4.1 

3.6 

3.6 

3.5 

3.6 

as 

a6 

as 

a  3 

as 

a  6 

22 

4.6 

4.6 

3.7 

3.6 

3.6 

as 

as 

a  6 

as 

as 

a4 

a  6 

23 

4.2 

4.5 

3.7 

a6 

3.5 

a  7 

a7 

a  5 

as 

as 

a4 

a  6 

24 

4.1 

4.3 

Z.7 

3.6 

3.5 

a  6 

ae 

as 

as 

a  2 

a  4 

a  6 

25 

^1 

3.8 

9.7 

3.6 

3.6 

a  6 

as 

a  6 

as 

a  2 

a4 

a  6 

26 

.T6 

.3.7 

3.7 

3.7 

3.5 

a  5 

as 

as 

as 

a  2 

a  4 

ao 

27 

3.6 
Z.& 
3.5 

a6 

3.5 

3.7 
3.7 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

a7 

3.6 
3.6 
3.6 

Z.5 
3.5 
3.5 
3.8 
4.6 

as 
as 
as 
as 

as 
as 

4.5 

a  7 
as 

a  6 
a  7 
a  6 
a  6 
as 

as 
a4 
a4 
a  4 

a2 
a  2 
a  2 
a2 
a  2 

a  4 
a  4 
a  4 
a4 

as 
a  9 

3  6 

28 

29 

30 

3  6 

31 

3  6 
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Rating  table  for  South  River  near  Lithonia^  from  Augtut  17  j  190S,  to  December  31,  1904. 


Gage 
height. 

Dia- 
chu^. 

Gage 
height. 

Dia- 
chaige.  1 

Gage 
height. 

Dia- 
chai^. 

Gage 
hei^t. 

Dla- 
change. 

Feet, 

Sec.'ft. 

Feet. 

Sec.-n. 

Feet. 

Sec.'ft. 
1,22U 

Feet. 

Sec.'ft. 

3.20 

4.10 

5.00 

5.80 

2,050 

3.30 

77 

4.20 

530 

5.10 

1,320 

5.90 

2,190 

3.40 

100 

4.30 

606 

5.20 

1,«» 

6.00 

2,340 

3.60 

130 

4.40 

684 

5.30 

1,620 

6.20 

2,660 

3.60 

168 

4.50 

764 

5.40 

1,620 

6.40 

3,020 

a70 

214 

4.60 

848 

5.50 

1,720 

6.60 

3,400 

3.80 

266 

4.70 

036 

5.60 

1.820 

6.80 

3,800 

3.90 

322 

4.80 

1,025 

6.70 

1,930 

4.00 

384 

4.90 

1,120 

1 

Estimated  monthly  discharge  of  South  River  near  Lithonia. 


Month. 


1903. 

August  17-31 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

Itoy 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dlschaige  in  aecond-feet. 


Majdmum. 


454 

764 
168 

QAQ 

168 


848 
848 
530 
214 
848 
684 
764 
3,800 
530 
100 
100 
606 


3,800 


Minimum. 


100 
100 
130 
130 
130 


130 
130 
130 
168 
130 
130 
130 
130 
100 
55 
77 
130 


Mean. 


169 
167 
131 
178 
135 


55 


198 

318 

213 

179 

189 

206 

168 

6Q2 

155 
74.4 
M.7 

186 


206 


SOUTH    RIVER   NEAR   SNAPPING    SHOALS. 


This  station  was  established  in  1905  for  the  purpose  of  making  a 
series  of  miscellaneous  discharge  measurements.  It  is  located  at  a 
four-span  wooden  bridge,  known  as  Butlers  Bridge,  about  15  miles 
south  from  Conyers,  and  4  miles  above  Snapping  Shoals,  where  there 
is  a  large  amount  of  fall. 

The  current  is  smooth  and  is  fairly  swift  at  lowest  water.  It  is 
broken  by  one  pier  at  low  water.  The  right  bank  may  overflow 
beyond  the  bridge  approach  at  high  floods.  The  left  bank  will  not 
overflow.     The  bed  is  sandy  and  will  probably  change. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which 
is  the  top  of  the  downstream  end,  at  the  edge  of  the  floor,  of  the  first 
wooden  floor  beam  from  the  left  end  of  the  third  span  from  the  left 
bank;  elevation,  25.00  feet  above  the  datum  of  the  assumed  gage. 
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Discharge  measuremenU  of  SoiUh  River  near  Snapping  Shoali. 


Date. 

* 

0««e 
hei^t. 

Dl«. 
charge. 

October  23 

1905. 

Feet. 

a« 

Sec-ft. 
130 

October  24. 

# 

'        3.M 

136 

OGMXJLOEE   RIYER   NEAR   FLOVILLA. 

A  station  was  established  July  26,  1901,  on  Ocmulgee  River  at 
Lamars  Ferry,  one-half  mile  below  Lamar's  mill  and  5  miles  east  of 
FlovUla.  The  object  of  this  station  was  to  compare  the  discharge 
of  the  river  at  this  point  with  its  discharge  below,  at  Macon,  through 
the  low-water  season.  The  gage  and  bench  marks  were  washed  away 
by  a  flood  February  27,  1902.  The  station  was  reestablished  June 
18,  1903,  at  Lamars  Ferry,  by  M.  R.  Hall. 

The  channel  is  straight  for  1,000  feet  above  and  5,000  feet  below 
the  station.  The  current  is  swift  and  regular.  The  right  bank  is 
high,  but  overflows  at  extreme  high  water.  The  left  bank  is  some- 
what lower.  The  bed  of  the  stream  is  sandy  and  shifting,  and  there 
is  but  one  channel. 

Dischai^e  measurements  are  made  from  the  ferryboat.  The  initial 
point  for  soundings  is  the  windlass  on  the  right  bank. 

The  vertical  gage  is  in  three  sections:  The  first  section,  reading 
from  0  to  5  feet,  is  fastened  to  a  willow  tree  at  the  mouth  of  a  small 
branch  about  20  feet  above  the  ferry  landing  on  the  right  bank;  the 
second  section,  reading  from  5  to  15  feet,  is  nailed  to  an  ash  tree 
about  60  feet  from  the  river  up  the  same  branch;  the  third  section, 
reading  from  15  to  25  feet,  is  attached  to  a  cotton  wood  tree  on  the 
bank  of  the  same  branch,  about  200  feet  from  the  river.  No  attempt 
was  made  to  place  this  gage  on  the  same  datum  as  the  old  one.  The 
gage  is  read  once  each  day  by  B.  S.  White,  who  is  paid  by  the  Georgia 
(jeological  Survey.  During  the  low-water  period  from  October  1 
to  December  31,  1905,  the  gage  was  read  twice  each  day.  Bench 
marks  were  established  as  follows:  (1)  A  nail  driven  into  a  large 
Cottonwood  tree  about  200  feet  from  the  river,  on  the  branch  on  which 
the  gage  is  located;  elevation,  14.00  feet.  (2)  A  cross  in  the  solid 
rock,  100  feet  uphill  from  the  first  bench  mark  and  140  feet  north 
from  the  wagon  road,  at  a  point  250  feet  west  of  the  ferry;  elevation, 
34.24  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  measurements  of  Ocmulgee  River  near  FlovUla. 


Date. 


1901. 

July  26 

September  12 

November  5 

1902. 
Febniarj  10 

190a 

June  18 

August  26 

September  20 

October  13 

November  12 

December  19 

1904. 

January  13 

January  21 


1  Oa«> 
height 

Dis-    ' 
ch&rge. 

Feet. 
a2.93 

aaio 

02.90 

Sec-ft. 

1,035 

1,067 

948 

a&60 

2,376 

XOO 
1.61 
1.36 
1,10 
L78 
1.61 

1,383 
803 
771 
701 

1,070 
879 

.L97 
L85 

1,130 
1,003 

Date. 


Dw- 
chATSe. 


1904. 

January  22 

February  16 

April  16 

May  28 

June  17 

July  12 

August  26 

September  20 

October  6 

November  2 

December  21 

1905. 

March  26 

June  16 

July  24 

September  29 

November  3 


o  Old  gage  for  1901  and  1902  measurements. 
Daily  gage  height,  in  feet,  of  Ocmulgee  River  near  FloviUa. 


Date. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Date. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1901 
1 

ao 

2.7 
2.6 
2.6 
2.7 
&0 
6.5 
6.0 

a9 

2.2 

ia6 

5u2 
&3 
4.0 
45 
12.4 

7.9 

a7 

46 

41 

a7 
ao 
a4 
a3 
a2 
ai 
ai 
ai 
ao 

40 

a5 
a2 

a6 

&9 
&6 
&1 
40 

ao 
a4 
a3 
a2 
a2 
a2 
ai 
a6 
a4 
a2 
ao 

2.7 
2L8 
2.8 
2.8 

as 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
Z7 

2.8 
2.7 

as 

42 

a: 
a4 
a6 
a2 
ai 
a4 
as 
ao 
a4 
a3 
ia2 
as 

Feb. 

1001. 
17 

lao 
a7 
a9 

6.0 
64 

9.0 

lao 
ia6 

7.0 

ai 
a7 
a7 

&9 
7.1 

as 

7.6 
17.4 

las 
ao 
as 
ao 
a7 
as 

49 
42 

a5 
a5 

40 
40 

ao 
ao 

2.9 

a9 

2.9 
2.9 
2.9 
19 

as 

17 

2.8 

as 
as 
as 
as 

%7 
Z7 
2.7 

a2 
a2 
ai 
ao 
ao 
ao 
ao 

19 

as 
as 
as 

aa 

2 

18 

45 

3 

19 

40 

4 

20 

a7 

5 

21 

aa 

6 

22 

a2 

7 

23 

ae 

8.... 

24 

42 

9 

25 

42 

10 

'  26 

2.9 
2.8 

a5 
ai 
as 
a4 

4^4 

11 

'27.:::.:::.:. 

46 

12 

28 

9l6 

13 

29 

2L2 

14 ' 

30 

24  0 

15 ! 

31 

l&O 

16 

1 

.      Day. 

Jan. 
14.0 

ao 

&5 
&7 
5.2 
6.0 
4.8 
4.5 

Feb. 

Da 

y. 

Jan. 

Day. 

Jan. 

Feb. 

Day. 

Jan. 

Feb. 

1902. 
1 

14  6 
19.0 
2a2 
19.5 
10.0 
&1 
7.2 

a5 

1902. 
9 

44 

43 
41 
41 
40 

a7 
a7 

40 

67 
5i6 
&3 
67 
5lO 
48 
62 
&7 

1902L 
17 

as 
a7 
a9 

41 
42 
47 
45 
42 

a5 

&3 

ao 
as 
as 
ao 
a4 
ai 

1902. 
25 

40 
43 
44 

41 

47 

a4 
as 

6.2 

2 

10 

18 

26 

7,6 

3 

11 

19 

27 

7.6 

4 

12 

20 

28 

(•) 

5 

13 

21 

29 

6 

14 

22 

30  ...  . 

7 

16 

23 

31..  .  . 

8 

16 

24 

• 

I 

a  Gage  washed  out  February  28, 1902. 
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Daily  gage  height  y  in  feet,  ofOcmulgee  River  near  Flovilla    ContinucKl. 


Day.       I  July.   Aug. ,  Sept.  Oct.    Nov. ,  Dec. 


Day. 


July.   Aug. ,  Sept.  Oct.  ,  Nov.!  Dec. 


1903. 


1 

o 

am 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


2.2 
1.9 
2.3 
2.9 
2.7 
2.1 
2.6 
3.2 
3.8 
2.8 
3.2 
5.3 
4.5 
9.5 
6.6 
4.0 


1.6 
1.4 
2.1 
4.0 
3.4 
2.7 
2.1 
1.7 
1.5 
1.4 
1.3 
1.7 
1.3 
3.8 
5.2 
9.2 


1.2 
1.1 
1.1 
1.3 
1.1 
0.9 
0.9 
0.9 
0.8 
0.7 
0.9 
0.8 
0.8 
1.1 
6.2 
9.9 


1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
1.2 
1.1 
1.1 
1.0 
0.9 
1.2 


1.2 
1.2 
1.3 
1.4 
3.2 
2.2 
2.1 


2. 

1. 

1. 

1. 

1. 

1. 

I. 

1.5 

1.5 


1903. 

I     1.5      17 2.9 

I     1.5      18 2.4 

I     1.4      19 2.3 

I     1.7      20 2.1 

'     1.6      21 1.9 

'     1.6      22 1.7 

1.6  23 1.6 

1.7  24 1.5 

1.6  25 1.5 

2.1      26 1.4 

2.0      27 1.3 

1.8  2S 1.2 

1.7  '.:i> 1.3 

1.9  :» 1.5 

1.8  31 2.0 

1.7 


:j.  3 
7.5 
6.1 
3.4 
2.7 
2.4 
2.1 
l.I) 
1.6 
1.5 
1.4 
1.3 
l.J 


6.5 
3.9 
2.8 
2.4 
1.9 
l.S 
1.7 
K6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.1   I     1.3 

i.i:    


K  ' 

H  1 

m      I 
i 

w 

4 


1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 


1.5 
1.7 


1.7 
1.8 
1.5 
1.5 
1.6 
1.6 
1.7 
1.6 
1.6 
1.5 


5 


1.7 
1.7 
1.6 
1.7 
2.0 
2.0 
1.9 
1.7 
1.7 
2.0 
2.5 
1.9 
1.8 
1.7 
1.7 


Day. 


Aug.  I  Sept.     Oct.     Nov.     Dec. 


Day. 


Aug.     Sept.      Oct.      Nov.      Dec. 


1904 

_ 

1 

1 

2.7 

0.7 

-0.3  1 

-0.3 

0.6 

17 

2 

2.7 

.7 

-  .3 

-  .2 

.6 

18 

3 

2.2 

.3 

-  .3 

.2 

.8 

19 

4 

a2 

.4 

-  .5 

.7 

1.2 

20 

5 

1.5 

a7' 

-  .3 

.9 

1.8 

21 

6 

1.0 

2.3 

-  .3  . 

.7 

4.0 

22 

7. 

4.25 

1.4 
1.0 

-  -31 

-  .3' 

.6 
.4 

a8 
ao 

23 

8 

1. 4 

24 

9 

las 

.8 

-  .3 

.3 

2.0 

25 

10 

11.0 

.5 

-  .4 

.1 

2L8 

26 

11 

7.6 

.4 

-  .5 

.1 

1.4 

27 

12 

5.0 

.3 

-  .3 

.1 

1.5 

28 

13 

4.0 

.4 

-  .3 

.6 

1.3 

29 

14 

19 

.3 

-  .3 

1.1 

1.0 

30 

15 

2.0 

.2 

-  .4 

1.0 

1.0 

31 

16 

4.1 

.2. 

-  .4 

.8 

.9 

1904. 


4.0 
2.7 
1.7 
1.5 
1.1 
1.2 

.9 
1.3 

.9 
2.4 
1.5 
L4 
2.2 
1.1 

.9 


0 

0 

0 

1 

1 

1 

4 

0 
•» 

'  •« 

3 
3 
2 
X 
2 


-0.  6 

-  .6 

-  .4 

-  .4 

-  .3 

-  .3 

-  .3 

-  .4 

-  .« 

-  .6 

-  .2 

-  .2 

-  .2 

-  .1 

-  .3 


0.6 
.5 
.4 
.4 

.2  , 
.5 
.9  . 
.5 
•4  , 
.8  , 
.  7 
.4  > 
.6 
.5 


1.0 

1.0 

1.0 

.9 

1.0 

.9 

.9 

.8 

.8 

.7 

1.0 

as 
as 
ao 

1.9 


I 


Day. 


1906. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.6 
1.5 
1.4 
1.2 
1.1 

1.3  ! 
L7  I 
1.8 
1.8 
1.4 

1.5 
2.0 
&2 
6l9 
6.0 

Zl  ! 
2.8 
2.6 
2.1  I 
2.1 

20 
L8 
1.7 
L6 
L4 

1.3 
1.4 
L3 
1.6 
1.4 
L5 


Feb. 


1.4 
1.5 
1.4 
L5 
1.4 

1.5 

1.4 
5.0 
6.9 
7.1 

6l2 

5.5 

12.6 

10.5 

7.2 

5.0 
4.2 
4.0 

a5 
as 


1      5.5 

1      6.6 

5.3 

1      4.3 

1    a9 

ao 

a2 

2.8 

Mar. 


26 
25 
24 
23 
21 

20 
20 
20 
20 
24 

21 
24 

ao 

27 
25 

22 
1.9 
1.9 
1.8 
L7 

21 
26 
22 
20 
L9 

L7 
L6 
1.5 
L4 
L5 
1.4 


Apr.     May.    Juno.  I  July.     Aug.     Sept.     Oct.     Nov.     Dec. 


1.5 
1.5 
1.4 
1.6 
1.7 

22 
20 
1.8 
22 
4.3 

ao 

24 
21 
1.9 
1.5 

20 
1.8 
1.6 


L4 

L5 

L4 

1.3 

L3 

1.3 

L3 

1.2 

L2 

1.1 

1.0 

20 

1.4 
1.3 
21 

ao 
a2 

25 
20 
1.8 
1.9 
1-5 

1.3 

1.2 

1.0 

.9 

.8 

1.5 
1.4 
1.3 
1.0 
.8 

.6 

.8 

1.3 

ao 

4.0 

ao 

22 
20 
1.9 
1.7 
1.5 


1.0 

.8 
.7 
.8  I 
.  7 

.7  I 
.6 
.5  I 
.4 
.2 

.0 

.0  I 
1.7  I 
1.0 

.7 

1.2 
LI 

.9 

.7 

.4 


.3 

.2 

L8 

23 

L3 

LI 

L5 

L9 

22 

L4 

6.0 
6.0 
4.2 
24 
25 

21 

a  7 

26 
2  4 
L7 

4.3 
a  4 
7.0 
4.0 
29  I 

21 
L7 
L5 
L2 
LO 

.9 
.6 
.4 
.3 

.6 

L9 
L5 

.8 

.5 

.3 

.2 


0.5 
.4 

.3 
.0 

.1 

.2 

.3 

.5 

2  1 

25 

29 
9.2 
6.3 
4.3 
5.8 

a7 

22 
20 
L4 
LI 

.9 

.8 

.7 

25 

24 

L2 
.7 
.5 
.4 
.4 
.3 


0.3 
.7 

L6 
.5 
.6 

.5 
.3 
.1 
.2 
.0 

-  .1 

-  .1 
.1 
.1 
.2 

.0 
.1 
.0 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

-  .4 

-  .5 

-  .6 

-  .4 

-  .5 

-  .4 

-  .2 


-0. 


2 

.4 

L15 

.♦i5 

.6 

.45 
.25 
.1 

.15 
.05 

.8 
L05 
.75 
.5 
.35 

.3 
.4 
.3 


.25 
.20 
.15 

.1 

.1 
.5 
.4 
.3 
.9 

as 

2.'i.T 
L75 
1.25 
LO 

.(i5 
.25 
4 


.42 

.5 

.72 

.45 

.0 

.55 

.0 

.6 

.0 

.58 

.2 

.5 

.2 

.5 

.7 

.5 

.7 

.75 

.6 

.85 

.4 

.80 

.35 

.75 

.3 

o.ri5 

.65 

n.2 

14.4 
10.4 

4.8 
4.0 

a4 

6.6 

8.6 

0.1 
4.2 
4.0 
a  6 
4.0 

a8 
a4 
ao 

L9 
7.2 

14.6 
9.3 
5.0 

ao 

5.2 

a6 
a5 
a4 
a8 
aft 
a5 


3696— IRR  197—07- 
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Rating  table*  for  Ocmulgec  River  near  Flovilla, 

JULY  26,  1901,  TO  FEBRUARY  27, 1902.a 


Dis- 
charge. 1 1  heig 


Qbkb 
leiffht. 


Dl8- 

chaige. 


Feet. 

Sec.-ft. 

2.50 

835 

2.60 

870 

2.70 

907 

2.80 

947 

2.90 

990 

3.00 

1,037 

3.10 

1,087 

3.20 

1,138 

3.30 

1,189 

3.40 

1,241 

3.50 

1,292 

Feet. 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 


SeC'ft. 
1,344 
1,395 
1,447 
1,498 
1,560 
1,653 
1,756 
1,859 
1,962 
2,065 
2,168 


Gage 
Leight. 


heigl 


DiB- 
cbaige. 


Oage 
leight. 


heig 


Dis- 
charge. 


Feet. 

5.40 

5.60 

5.80 

6.00 

6.50 

7.00 

8.00 

9.  CO 

10.00 

11.00 

12.00 


Sec.'ft. 
2,271 
2,374 
2,477 
2,580 
2,837 
3,005 
3,610 
4,125 
4.640 
5,155 
5,670 


Feet. 

13.00 

14.00 

15.00 

16.00 

17.00 

18.00 

19.00 

20.00 

21.00 

22.00 

23.00 


JULy  1  TO  DECEMBER  31,  1903.^ 


AUGUST  1  TO  DECEMBER  31,  1904. 


JANUARY  1  TO  DECEMBER  31,  1905. c 


Sec.'ft. 

6,185 

6,700 

7,215 

7,730 

8,245 

8,760 

9,275 

9,790 

10,305 

10,820 

11,335 


1 

O.T0 

635  ; 

2.00 

1,120 

3.30 

1 

2.010  1 

5.00 

3,200 

.80 

648  ' 

2.10 

1,185 

3.40 

2080 

6.50 

3,550 

.90 

663 

2.20 

1,250 

3.50 

2,1'H) 

6.00 

3,900 

1.00 

680 

2.30 

1,315 

3.60 

2,220 

;   6.50 

4,250 

1.10 

700  , 

2.40 

1.380 

3.70 

2,290 

1    7.00 

4,600 

1.20 

725 

2.50 

1,450  1 

3.80 

2,360 

7.60 

4,950 

1.30 

755 

2.60 

1,520 

3.90 

2,430 

8.00 

5,300 

1.40 

790 

2.70 

1,590 

4.00 

2,500 

8.50 

5,650 

1.50 

832 

2.m 

1,660 

4.10 

2,570 

9.00 

6,000 

1.60 

880 

2.90 

1,730 

4.20 

2.640 

9.50 

6,350 

1.70 

935 

3.00 

1,080  1 

4.30 

2,710  1 

10.00 

6,700 

1.80 

995 

3.10 

1,870  1 

4.40 

2,780 

1.90 

1,055 

3.20 

1,940 

4.50 

2,850 

-0.60 

200 

0.60 

525 

1.80 

1,020 

4.00 

2,360 

-  .50 

225 

.70 

560 

1.90 

1,070 

4.20 

2,490 

-  .40 

250 

.80 

595 

2.00 

1,120 

'    4.40 

2,640 

-  .30 

275  : 

.90 

630 

2.20 

1,225 

4.60 

2,790 

-  .20 

300 

1.00 

670 

2.40 

1.335 

4.80 

2,940 

-  .10 

325 

1.10 

710  i 

2.60 

1.450 

5.00 

3,090 

.00 

350 

1.20 

750  ' 

2.80 

1,670 

5.50 

3,475 

-.10 

375 

1.30 

790 

3.00 

1,690 

6.00 

3,876 

.20 

400 

1.40 

835 

•  3.20 

1,820 

6.50 

4,275 

.30 

430 

1.50 

880 

3.40 

1,950 

7.00 

4,675 

.40 

460 

1.60 

925 

3.60 

2,060 

7.50 

5,085 

.50 

490 

1.70 

970 

3.80 

2,210 

! 

-0.60 

220 

0.40 

510 

1.40 

895 

2.40 

1,370 

-  .50 

245 

.50 

545 

1.50 

940 

2.60 

1,420 

-  .40 

270 

.60 

580 

1.60 

985 

2.60 

1,470 

-  .30 

295 

.70 

615 

1.70 

1,080 

2.70 

1,625 

-  .20 

325 

.80 

650 

1.80 

1,075 

2.80 

1,680 

-  .10 

355 

.90 

690 

1.00 

1,120 

2.90 

1,635 

.00 

385 

1.00 

730 

2.00 

1,170 

3.00 

1,090 

.10 

415 

1.10 

770 

2.10 

1,220 

.20 

445 

1.20 

810 

2.20 

1,270 

.30 

475 

1.30 

850 

2.30 

1,320 

a  Above  gage  height  4.00  feet  the  rating  curve  is  a  tangent,  the  difference  behig  51.6  per  tenth. 
^  Above  ^ge  height  2.40  feet  the  curve  is  a  tangent,  the  difference  being  70  per  tenth, 
c  Above  gage  height  3.0  feet  the  table  is  the  same  as  that  for  1904. 


ALTAHAHA   DBAINAOE   BASIN,   BTBEAM    FLOW. 


99 


Btfthnaied  monthly  ducharge  of  Oanvlgee  River  near  FloviUa. 

) 


Month. 


Discharge  in  second-feet. 


MftTimnm. 


1901. 

Aqgnst 

September 

October 

November 

December 

luce. 

Janoary 

February  1-27 

IffB. 

July 

Aagnet 

September 

October , 

November 

December : 

1904. 

Aqgost 

September 

October '. 

\ovember ' 

Deoember. 

1905. 

January. i 

February i 

March 

iiS?::v;;::;;:;::;::::::::::::::::::::::::::::i 

June 

July I 

A  ugiut 

September 

October 

November 

December 

The  year ' 


7,997 
8,451 
2,837 
1,138 
11,850 


6,700 
9,803 


6,360 
6,140 
6,630 
996 
1,940 
1,460 


8,100 

2,145 

336 

710 

2,350 


4,506 

9,540 

1,690 

2,565 

2,350 

1,320 

4,675 

6,530 

985 

790 

2,015 

11,340 


Ifinlmum. 


Ill  340 


835 

1,037 
907 
907 
907 


1,395 
1,962 


725 
700 
635 
663 

725 
790 


630 
275 
200 
275 
525 


.J 


Run-off. 


770 
895 
895 
730 
580 
385 
445 
385 
220 
325 
415 
588 


Mean. 


2,916 
2,219 
1,223 
1,503 
2,531 


2,005 
507 
261 
403 

987 


1.328 

2,917 

1,212 

1,071 

1,107 

722 

1,457 

1,273 

402 

512 

661 

3,592 


Sec.-ft.  per 
sq.  mile. 


1.94 

1.48 

.82 

1.06 

1.60 


2,020 
3,538  < 


1,681 

1,635 

1,285 

754 

932 

981 


I 


1.35 
2.36 


1.12 
1.09 
.86 
.60 
.62 
.65 


1.34 
.338 
.174 
.329 
.658 


.885 
1.94 
.808 
.714 
.738 
.481 
.971 
.849 

.  Mo 

.341 
.434 
2.3t» 


220 


1,354 


.902 


Depth  in 
inches. 


2.24 
1.65 
.04 
1.18 
1.95 


1.56 
2.37 


1.29 
1.26 
.96 
.58 
.69 
.75 


1.54 
.377 
.201 
.367 
.750 


1.02 
2.02 
.932 
.797 
.851 
.537 
1.12 
.979 
.299 
.393 

2.76 

12.19 
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OCMULGEE    RIVER   AT   MACON. 

A  station  was  established  at  Macon  January  21,  1893,  by  the 
United  States  Weather  Bureau.  Discharge  measurements  were  begun 
by  the  United  States  Geological  Survey  in  1895,  and  a  wire  gage  was 
established  on  the  bridge  of  the  Macon,  Dublin  and  Savannah  Rail- 
road and  was  set  on  the  same  datum  as  the  Weather  Bureau  gage. 
For  a  time  gage-height  records  were  maintained  by  the  Geological 
Survey,  as  the  Weather  Bureau  records  were  for  a  part  of  the  year 
only  and  were  discontinued  altogether  from  June  30,  1897,  to  June  1, 
1899.  Since  June  1,  1899,  the  Weather  Bureau  gage-height  records 
have  been  taken  continuously  and  have  been  furnished  to  the  Geo- 
logical Survey. 

The  channel  is  straight  and  without  obstructions,  except  for  one 
bridge  pier.  The  banks  are  liigh  and  not  subject  to  overflow.  The 
bed  of  the  river  is  soft  and  changeable.  The  station  was  a  fairly  good 
one  until  the  spring  of  1902,  when  the  bed  of  the  stream  below  the 
station,  which  is  of  shifting  sand,  changed  to  such  an  extent  as  to 
make  the  current  very  sluggish  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  Fifth  Street  Bridge,  an  iron  bridge  of  two  190-foot  spans,  located 
about  500  feet  above  the  railroad  bridge.  The  initial  point  for 
soundings  is  the  end  of  the  iron  hand  rail  of  the  footway  at  the  right 
bank  on  the  downstream  side. 

The  Weather  Bureau  gage  is  a  heavy  timber  bolted  to  the  down- 
stream portion  of  the  right-bank  stone  pier  of  the  Central  of  Georgia 
Railway  bridge.  October  9, 1905,  a  standard  chain  gage  was  installed 
on  the  Fifth  Street  Bridge,  on  the  outside  of  the  latticed  railing  of  the 
downstream  footway  at  a  point  85  feet  from  the  right-bank  end; 
length  of  chain,  40.83  feet.  Bench  marks  were  established  as  follows: 
(1)  The  top  of  the  iron  rim  of  the  sidewalk  80  feet  from  the  initial 
point  for  soundings;  elevation,  34.42  feet.  (2)  An  aluminum  tablet 
on  the  wall  at  the  west  side  of  the  door  of  the  United  States  Govern- 
ment building  at  the  Mulberry  street  front.  This  bench  mark  is 
marked  334  feet  and  has  an  elevation  of  64.37. feet  above  the  zero  of 
the  gage. 
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DMtarge  mMUUTftamU  of  Ocmiilgrr  Rirrr  al  Macon. 


Date. 

',». 

ch.rgP.| 

ISM. 

October  W 

OciobcrM 

.20 

att.-fi. 

767 
3.436 

7gi 
a.o*s  i 

651    i 

aa  ' 
M,s30  ; 

IS 
1: 

SM 
1,010 

w« 

'6K7    . 

3.21S  i 
S.799 

Is; 

6.302 
I2;««0 

Si 
low' 

iws. 

August  6 

Z97 

IWT. 

2.86 

D«™tof8 

it&'ici 

.42 

July  77 

ftS 

Auguat  30 

is 

IMA 

J'p'.S^,''.'.::::;;::::::; 

'i^ 

Ss:;::;;:;::;; 

ITO 

September  le 

Octobrra 

2.x 

Dercmbet  IS 1. 

December  15 2 

April  13 7. 

Navember  20 2. 

Dwember  31 12: 

a  Lowat  snimkled  dfacbsrgu  to 
*  At  ■taoaU  abore  bridge. 


190L  rtrl. 

■rv2 I     12.31 

u«r>-2l I     *.X 

H."J"^.'S.'.'.V.'.'.'..'^'.'.'^...'      17( 
■mbttK.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'      2.1J 

M I      LK 

--.,  25 1    a« 

Jalj-il I     t2( 

STptPmhrr  l.S ■      3.B1 

Nowml 

November  28. , 
Novembrr  36. . 
December  5... 

1 
J«nu«ry  Zfl. . . 

Ji 

Ji  

S(  rSo! 

a  si'.'.i 

N_ rl3. 

December  21.. 
December  21 . . 

February  17.. 

April  11 

M«)-24 

May  27 

JuiyM 

Auguat  le 

September  206 

Navembc'r  1  t. 

March  14 

SeptemhiTW, 


"A 


1,074 

1,126 


3.10 
UN 

aoo 
ifli 

13t 

isa 

1.38 

3;  31 
.30 

4.1 

\va. 

s?Jil 

190*. 

190i' 

It  dUIeivDt  section. 
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Daily  gage  height^  in  feet,  of  Ocmulgee  River  at  Macon. 


Day^ 


Jan. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
IS. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1893.8 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1894.5 


2.7 
2.8 
2.8 
2.6 
4.0 

&0 
4.7 
5.3 
5l8 
6.3 
6.6 


3. 
3. 
3. 
3. 


Feb. 


3.2 

ao 

2.8 

2.6 

2.3 

2.0 
1.8 
1.6 
3.7 
a3  < 

4.5 
6.0 
6.8 
5.5 
3.2 

3.8 
4.2 
3.3 
3.0 
2.8 


3.2 

3.3 
3.2 
3.0 
2.8 
2.7 
2.5 


Mar. 


fi.3 

12.7 

4.8 

10.0 

ao 

7.8 

ai 

12.7 

2.8 

12.2 

a4 

0.5 

2.3 

7.1 

1.8 

6.5 

1.6 

4.7 

1.3 

8.9 

2.6 

7.8 

4.6 

5.8 

14.6 

&0 

lao 

4.1 

11.2 

a5 

11.0 

2.6 

ia4 

ao 

12.0 

2.4 

11.3 

2.2 

lao 

2.1 

6.8 

4.8 

a3 

&4 

2.9 

4.0 

a7 

a6 

5.3 

a  5 

4.0 

11.9 

ai 

2.8 

2.6 

2.5 

2.3 

10.4 

2.0 

9.1 

2.0 

ao 

ao 

&0 

2.8 

4.0 

2.6 

4.2 

2.4. 

ao 

2.3 

a8 

2.2 

a  7 

2.1 

a5 

3.0 

a  2 

7.2 

7.1 

10.0 

7.0 

11.0 

6.0 

ia7 

4.0 

9.8 

a  5 

7.5 

4.0 

6.2 

6.0 

5.7 

5.0 

5.2 

4.6 

4.9 

4.3 

5.1 

4.0 

5.2 

3.8 

5.6 

a  5 

6.0 

a  2 

8.0 

6.0 

10.4 

5.6 

9.5 

4.0 

as 

a  2 

ao 

2.3 
2.5 
2.2 
2.0 
1.8 

1.7 
1.7 
1.6 
1.6 
1.6 

1.7 
1.6 
1.4 
1.2 
2.5 

0.0 
7.4 
4.3 
2.0 
2.2 

1.8 
1.8 
1.7 
1.6 
1.6 


ao 
ao 

2.5 
2.5 

ao 

2.8 
2.8 
2.5 
2.5 
2.5 

.5.6 
5.2 
5.0 
4.6 
4.0 

as 

3.5 

ao 

2.8 
6.5 


ai 

7.2 
4.9 
4.9 

a4 

2.9 
2.2 
1.8 
1.6 
1.3 

1.2 
1.5 
1.2 
1.2 
1.0 

.8 
.7 
.6 
.7 
.6 

.6 

.4 

.2 

6.1 

5.6 


1.8 
1.7 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.3 

1.3 
1.3 
1.2 
1.5 
3.0 

2.5 
2.0 
1.7 
2.5 
2.3 


6.0 

2.0 

5.8 

1.7 

5.5 

1.5 

4.0 

1.3 

a  7 

1.3 

a  5 

1.3 

a  2 

1.3 

2.0 

1.3 

2.0 

1.3 

2.0 

1.3 

1.2 

5.1 
&S 
9.7 
7.0 

a4 

2.6 
2.2 
2.0 

ao 
ao 

ao 

2.0 
1.8 

ao 

2.6 

2.3 
2.4 
2.2 
2.2 
2.2 


1.1 
1.0 


1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.0 
1.0 
1.0 

.9 
.9 

.0  i 

1.0  I 
.0 

.9 
.0 
1.0 
.0 
.9 

.8 
2.0 
2.5 
2.6 

ao 

2.5 
2.0 
1.8 
1.6 
2.0 


1.0 
1.0 
1.0 
1.8 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

.0 

.0 

1.0 

1.4 

1.6 

1.7 
5.4 
2.4 
2.2 
2.0 

1.8 
1.8 
2.0 
1.4 
1.3 
1.2 


1.8 
1.6 
1.4 
1.3 
1.2 

2.5 

ao 

2.8 
2.6 

ao 

4.0 

a  8 
a  4 
a  2 
ao 

2.8 
3.0 

ao 

7.6 
6.8 

7.0 
4.0 

ao 
ao 

2.6 
2.3 

ao 

4.0 

a  7 

4.0 
7.2 


Aug. 

Sept. 

Oct. 

Nov. 

,  Dec. 

1 

1.4 

0.3 

1.3 

1.7 

2.5 

1.8 

a7 

1.3 

1.6 

ao 

2.2 

5l5 

1.5 

1.6 

2.8 

1.8 

ao 

ao 

1.6 

2.7 

2.0 

2.8 

ao 

1.6 

2.5 

&2 

2.4 

a6 

1.6 

as 

ia4 

2.4 

&o 

1.6 

2.0 

4.5 

S.S 

S.6 

1.6 

1.8 

&0 

ao 

2.7 

1.5 

1.7 

a2 

4.0 

2.6 

1.6 

1.6 

2.0 

4.1 

2.6 

L6 

1.5 

1.8 

&4 

2.5 

1.5 

1.5 

1.7 

9.4 

2.5 

1.6 

1.6 

1.7 

ia9 

2.8 

1.5 

1.5 

4.2 

6.8 

2.7 

1.5 

1.5 

4.0 

4.0 

2.5 

1.5 

1.5 

2.0 

as 

2.5 

1.6 

ao 

1.0 

2.0 

2.5 

1.5 

2.8 

1.7 

2.0 

2.4 

1.5 

as 

1.6 

1.6 

2.2 

1.5 

a2 

1.6 

1.6 

2.1 

2.0 

ai 

1.4 

1.5 

2.1 

2.8 

ao 

1.3 

1.5 

2.0 

ao 

2.8 

1.3 

1.6 

2.0 

2.8 

2.6 

1.2 

1.4 

2.0 

2.6 

2.4 

1.2 

1.4 

2.0 

2.4 

a2 

1.1 

1.6 

2.0 

2.3 

2.0 

1.2 

1.5 

1.8 

2.1 

1.9 

1.4 

1.4 

1.7 

2.0 

1.8 

1.4 

1.4 

1.7 

2.0 

2.5 

2.0 

1.7 

a4 

7.0 

a4 

.9 

ao 

1.0 

6.0 

a2 

.9 

&6 

1.0 

&8 

ao 

.9 

7.0 

.9 

4.8 

2.8 

.8 

as 

1.0 

0.0 

2.6 

.8 

ao 

1.5 

14.2 

ao 

.8 

ao 

1.5 

12.2 

4.0 

.8 

4.0 

1.4 

9.6 

6.0 

.9 

ao 

1.3 

6.9 

&5 

11.0 

2.8 

1.3 

&4 

&0 

l&l 

2.4 

2.0 

4.0 

4.8 

ao 

2.3 

4.0 

4.0 

4.6 

6.0 

2.1 

9.8 

a  8 

5.0 

4.5 

2.0 

13.2 

a  6 

5.8 

4.3 

2.0 

10.3 

a  4 

4.6 

4.1 

1.9 

8.4 

ai 

4.3 

a  9 

1.8 

7.2 

ao 

4.2 

a  6 

1.7 

3.0 

ao 

6.0 

a  4 

1.7 

2.5 

4.0 

5.3 

a  2 

1.5 

2.4 

3.0 

11.3 

ai 

1.5 

2.2 

4.5 

5.5 

ao 

1.5 

2.1 

4.0 

ao 

2.8 

1.5 

2.0 

a  8 

2.8 

2.6 

1.5 

2.0 

a  6 

2.6 

2.4 

1.4 

1.9 

5.0 

2.7 

2.3 

1.3 

1.8 

4.8 

2.3 

2.1 

1.3 

1.7 

4.6 

2.2 

2.0 

1.2 

3.0 

4.2 

2.1 

1.8 

1.2 

4.0 

4.0 

1.0 

1.7 

1.1 

3.9 

a  8 

1.0 

1.6 

1.0 

3.7 

I  ao 

4.0 

3.5 

a  1893  record  from  United  States  Weather  Bureau. 

f>  1804  and  1895  records  from  United  vStates  Weather  Bureau. 
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Daily  gage  height,  in  feet,  of  Ocmulgee  River  at  Macon    <^ontinue<i. 


Day. 

3.5 

3.4 

■    3.2 

i    3.0 

3.0 

2.8 
2.7 
2.6 
3.0 
15.0 

14.5 

11.6 

7.0 

6.0 

5.0 

3.0 
2.9 
2.7 
2.6 
2.5 

2.2 
2.1 
2.0 
2.0 
2.0 

12.5 

8.0 

7.0 

U.O 

U.O 

7.0 

4.81 

3.5 

2.2 

1.7 

1.42 

1.06 
.96 
1.72 
2.83 
2.77 

2.1 
1.6 
1.5 
1.2 
2.0 

2.5 
7.2 
5.0 
4.5 
4.0 

3.9 

3.7 

9.4 

13.8 

12.0 

9.3 
7.0 
5.8 
5.3 
4.8 
3.2 

Feb. 

6.0 
6.0 
5.8 
5.3 
5.1 

4.0 
4.0 
3.9 
3.7 
3.6 

3.5 
3.5 
4.0 
4.2 
4.7 

4.5 
4.2 
4.1 
4.0 
3.9 

3.6 
3.5 
3.5 
3.4 
3.3 

3.2 

3.2 
3.1 

3.0 
2.9 
3.2 
3.0 
2.9 

13.5 
10.7 
7.5 
13.1 
11.3 

8.7 
7.0 
6.3 
6.5 
5.0 

4.8 
4.2 
3.4 
3.2 
3.0 

2.9 
2.7 
2.6 
2.5 
2.48 

2.4 
2.3 
3.3 
2.8 

Uur. 

Apr. 

4.6 
4.5 
4.3 
4.2 
4.0 

4.0 

3.9 

11.2 

11.0 

8.0 

7.0 
6.5 
6.0 
5.8 
5.3 

5.0 

4.8 

12.5 

10.0 

8.0 

7.0 
6.0 
6.5 
6.0 

4.8 

4.7 

8.1 

10.9 

10.0 

7.0 

e3.1 
3.0 
4.6 
3.4 
2.9 

1.8 
1.6 
1.1 
1.1 
1.4 

1.3 
1.1 
1.2 
1.2 
1.13 

1.12 

1.00 

1.05 

.98 

.94 

.86 
.76 
.71 
.63 
.63 

1.02 

2.9 

2.32 

1.36 

1.02 

6.0 
5.5 
4.0 
3.8 
3.7 

3.6 

1    3.6 

3.6 

3.6 

5.0 

1 

5.0 

5.5 

,    5.3 

5.0 

4.8 

4.6 
4.2 
5.0 
4.2 
4.0 

3.8 
'    4.0 
4.5 
5.0 
5.0 

7.0 
12.5 
7.0 
5.0 
4.0 
3.9 

.80 
.75 
.63 
.9 
2.12 

2.73 

1.97 

1.62 

.86 

.61 

.38 

.3 

.19 

.11 

.00 

.07 
.Oh 
.03 

-  .05 

-  .1 

-  1. 

-  .15 

-  .05 
.56 
.5 

.78 
..52 
.34 
.17 
.12 
.12 

June. 

July. 

10.9 
10.0 
7.8 
11.8 
10.0 

,    9.5 

9.0 

13.4 

10.0 

1    7.0 

5.0 

'    3.9 
3.7 
3.5 

3.4 
3.3 
3.2 
3.3 
3.6 

3.5 
3.4 
3.3 
3.3 
3.2 

3.1 
3.0 
3.0 
2.9 
2.9 
2.9 

-  .9 

-1.0 

+  .1 

.15 

2.0 

4.0 

5.3 

U.O 

20.0 

19.4 

15.0 

10.2 

8.2 

7.1 

7.0 

6.2 
16.0 
18.2 
13.0 

7.05 

3.8 
3.2 
3.0 
2.9 

2.85 

2.7 
2.4 
2.1 
1.92 

1.66 
1.41 

Aug. 

2.8 

2.8 

2.8 

.    4  0 

1    6.0 

5..S 
5.6 
5.4 
5.3 
5.0 

49 
4.7 
4.5 
4.6 
7.0 

9.7 
12.2 
13.0 
12.0 

9.0 

6.0 
10.0 
9.0 
6.0 
4.5 

4.0 
4.0 
5.0 
4.0 
4.0 
4.5 

1.02 

1.5 

1.82 

2.22 

2.62 

3.0 

3.05 

2.78 

2.41 

1.88 

1.48 
.4 

.2 

.13 

.25 

1.06 
.5 
.6 

.2 

.11 
.08 

-  .Oti 

-  .O) 
.0 

■  .08 

-  .04 

-  .07 

-  .07 

-  .09 

-  .12 

Sept. 

1 

1 

4.4 
4.2 
4.0 
5.0 

;      4.8 

4.6 
4.3 
1    4.2 
4.0 
3.9 

5.0 
4.8 
4.5 
4.3 
4.1 

4.0 
3.9 
3.7 

3.6 
3.5 

3.5 
3.5 
3.4 
3.4 
3.3 

3.2 
3.2 
3.2 
3.1 
3.0 

.11 
.12 
.11 
.28 
.19 

.19 
.19 
.12 
.06 
.04 

.01 

-  .01 

-  .31 

-  .45 

-  .8 

-  .68 

-  .78 

-  .8 

-  .82 

-  .91 

-  .9 

-  .82 

-  .41 

-  .48 

-  .61 

-  .72 

-  .78 

-  .83 
--  .91 

-  .8 

1  Oct. 

6  2.0 
1.8 
1.6 
1.4 
1.4 

1.2 
1.0 
1.0 
I.O 
.8 

.6 

.7 

.65 

.4 

.3 

.2 
.2 
.17 

:?H 

.25 
.22 
.21 
.21 
.17 

.19 
.18 
.18 
.17 
.22 
.5 

-  .82 

-  .86 

-  .88 

-  .81 

-  .75 

-  .79 

-  .78 

-  .82 

-  .82 

-  .82 

-  .73 

-  .65 

-  .75 

-  .73 

-  .65 

-  .77 

-  .8 

-  .83 

-  .85 

-  .88 

-  .89 

-  .9 

-  .77 

-  .4 

-  .52 

-  .25 

-  .08 

-  .2 

-  .32 

-  .23 

-  .18 

'.  Nov. 

1 

0.5 
.77 
.85 
.67 
.55 

.45 
.36 
.47 
.55 
.63 

.65 

.6 
.77 
.94 
.72 

.65 

.57 

.56 

.5 

.5 

.5 
.5 
.5 
.5 
.40 

.40 
.47 
.43 
..55 
.54 

-  .14 

-  .08 

-  .02 
10.0 
14.2 

14.4 
8.8 
5.4 
3.22 
2.25 

1.5 
1.18 
10.0 
8.1 
5.32 

1.53 

1.14 

.97 

.85 
.63 

.* 

.62 
.58 
.58 
.51 

.51 

.5 

.47 

.44 

.32 

Dec. 

18a5.a 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

^::::;:::::::::: 

26 

3.0 

4.0 

10.8 

10.0 

6.0 

4.0 
6.7 
10.9 
8.5 
6.0 

4.0 

4.0 

6.0 

14.5 

15.8 

16.4 
18.4 
16.8 
12.0 
9.0 

11.0 
9.0 
8.0 
7.0 
6.0  , 

5.8  . 
6.5 
5.4 
6.3  , 
5.0 
4.8 

e2.5  ' 
2.2 
2.1 
2.0 
2.0 

1.9 
4.0  I 
6.0  ' 
5.0 
4.0 

5.0 
7.2 
6.5 
6.2 
6.0 

6.0 
5.5 

5.3  , 
5.0 

4.9  1 

4.7 
4.5 
4.2 
5.0 
5.0 

4.8 
4.7 
4.6 

4.4  1 

4.2  1 
4.1 

1 

3.8 
1      3.7 
3.6 
3.5 
3.5 

3.4 
3.3 
,      3.2 
3.2 
3.0 

3.0 
2.9 
2.9 
3.0 
4.0 

4.0 
4.5 
4.3 
4.0 
3.9 

3.8 
3.7 
4.0 
3.9 
3.8 

3.7 
3.5 
3.4 
3.2 

.08 

-  .11 
.56 
.85 

1.92 

1.62 
.96 
.73 
.25 
.01 

-  .05 

-  .1 

-  .17 
.29 
.32 

.2 

.25 

.25 

.3 

.4 

.47 

.56 

.7 

.6 

.3 

-  .2 

-  .36 

-  .65 

-  .75 

-  .85 

0.5 
.5 
.65 
1      .62 
.       .54 

.51 
.44 
.4 

.46 

.45 

2.5 

2.29 

1.51 

1.11 

1.01 

1.72 
.58 
.64 
.61 
.50 

2.02 

3.1 

2.68 

1.7 

1.48 

1.01 

27 

1.0 

28 

1.2 

29 

1.3 

30 

1.35 

31 

4.46 

• 

1806. 
I 

9.5 

2 

11.06 

3 

12.6 

4 

10.2 

5 

8.0 

6 

6.15 

7 

4.52 

8 

3.62 

9 

3.0 

10 

2.42 

11 

1.98 

12 

1.58 

13 

1.26 

14 

1.12 

15 

11.7 

16 

6.0 

17 

4.62 

18 

3.94 

19 

2.86 

20 

2.38 

21 

2.0 

22 

1.9 

23 

1.76 

24 

1.38 

25 

1.18 

26 

l.ll 

27 

28 

29 t 

30 ' 

31 i 

.96 
.9 

.83 

.78 
.  t 

a  1894  and  1805  records  from  United  States  Weather  Bureau. 

ft  From  October  1  to  23, 1805,  estimated  by  B.  M.  Hall. 

e  Oage  heights  from  March  1  to  April  14,  1896.  supplied  from  Weather  Bureau  records. 
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WATER   RESOURCES   OF   GEORGIA. 


Daily  gage  heiglU,  in  feet,  ofOcmulgee  River  at  Macon — Continued. 


Day. 


1897. 


1. 
2. 
3. 
4. 
5. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
6- 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

:«. 

31. 


1. 
2. 
3. 
4. 
5. 


1898. 


1899. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 
Nov. 

Dec. 

1 
1 
0.68 

2.0 

4.0 

5.67 

1.95 

1.22 

1.06 

1.08 

1.1 

-0.5 

-0.12 

1.22 

.63 

5.0 

3.7 

9.76 

1.0 

1.18 

.76 

.84 

1.25 

-  .45 

+  .35 

.7 

.6 

8.0 

3.2 

10.06 

1.87 

3.15 

.66 

.72 

.08 

-  .5 

.48 

.6 

.58 

6.0 

2.0 

10.0 

2.16 

3.2 

2.15 

.4 

.02 

-  .54 

.35 

.62 

.56 

6.0 

4.0 

15.12 

2.23 

3.12 

23 

.38 

.35 

-  .61 

.26 

1.48 

!      .54 

8.0 

3.0 

15.16 

2.47 

3.1 

3.8 

.42 

.28 

-  .68 

.12 

1.3 

.52 

6.5 

11.6 

12.6 

3.0 

3.0 

3.12 

1.4 

.22 

-  .52 

.1 

1.12 

.5 

5.0 

12.7 

10.48 

3.0 

2.64 

1.62 

3.22 

.12 

-  .55 

.5 

1.48 

.49 

4.75 

7.5 

10.0 

2.91 

2.32 

1.28 

1.1 

.07 

-  .55 

.2 

.6 

.49 

4.55 

5.0 

10.8 

2.72 

2.26 

.9 

.8 

.03 

-  .58 

.2 

.62 

.51 

5.0 

4.8 

7.8 

2.67 

2.18 

3.1 

1.6 

-  .1 

+  .12 

.3 

.48 

.40 

13.5 

6.0 

6.4 

2.45 

2.08 

3.33 

2.0 

-  .5 

.1 

.6 

.43 

.48 

12.75 

17.3 

5.0 

3.06 

2.04 

1.5 

1.02 

-  .2 

.12 

.3 

.41 

.53 

7.0 

18.0 

4.7 

3.15 

2.01 

.9 

.7 

-  .12 

.8 

-  .2 

.9 

.46 

5.0 

17.7 

4.0 

3.28 

1.89 

.3 

.4 

-  .2 

.3 

-  .1 

1.46 

.44 

5.0 

13.0 

4.0 

3.0 

1.73 

.5 

.32 

-  .18 

.1 

-  .18 

1.22 

.44 

5.12 

9.45 

3.7 

2.5 

1.62 

.22 

.2 

-  .22 

-  .2 

-  .1 

.4 

1.15 

3.0 

8.25 

3.5 

2.22 

l.i5 

.4 

2.6 

-  .33 

-  .18 

-  .2 

.58 

1.5 

2:75 

8.2 

3.2 

2.09 

1.37 

1.48 

228 

1.6 

-  .2 

-  .2 

..52 

2.1 

2.62 

9.57 

3.0 

1.84 

3.25 

4.5 

8.18 

.2 

-  .02 

-  .1 

.47 

■ 

1.25 

2.&5 

10. 0 

2.0 

1.81 

3.12 

9.82 

8.8 

-  .12 

.0 

-  .08 

.47 

7.0 

2.71 

9.0 

2.8 

1.78 

2.8 

8.4 

8.1 

-  .14 

.2 

-  .13 

.61 

5.5 

2.0 

15.5 

2.7 

1.71 

2  62 

6.52 

6.48 

-  .35 

.18 

-  .1 

.7 

3.0 

1.9 

14.0 

2.6 

1.68 

2  7 

a  05 

4.7 

-  .28 

.1 

-  .5 

.68 

2.25 

6.0 

10.6 

2.4 

1.6 

3.0 

1.7 

2.1 

-  .3 

.05 

-  .2 

1.02 

2.0 

10.5 

8.35 

2.3 

1.56 

3.11 

1.11 

1.4 

-  .28 

.02 

-  .1 

.80 

3.0 

7.02 

7.1 

2.22 

1.63 

2  5 

1.32 

1.06 

-  .25 

-  .12 

+  .1 

.89 

3.12 

5.0 

6.4 

2.16 

1.6 

1.0 

3.22 

.8 

-  .32 

-  .16 

.25 

1.42 

1.5 

5.57 

2.08 

1.47 

.9 

21 

.58 

-  .35 

-  .2 

3.1 

1.08 

1.25 

5.21 

2.0 

1.36 

1.5 

1.76 

.52 

-  .42 

-  .2 

1.4 

.75 

1.2 

5.2 

1.28 

1.12 

.    .4 

-  .2 

••••••> 

.65 

.5 

1.1 

.25 

1.76 

1.87 

-  .53 

-  .82 

6ull 

4.96 

.75 

264 

415 

.45 

1.01 

.3 

.6 

1.1 

-  .48 

-  .87 

a  70 

14.48 

.72 

219 

a  51 

.38 

1.0 

.3 

.48 

.92 

-  .52 

-  .35 

211 

1&6 

7.72 

206 

a4 

.32 

.7 

1.08 

.6 

.78 

-  .58 

-  .5 

1.85 

1&22 

1&86 

20 

lae 

.32 

.69 

a35 

4.33 

.6 

-  .7 

-  .78 

ia5 

15.76 

17.32 

L85 

9.72 

.38 

.71 

3.3 

121 

.6 

-  .78 

-  .9 

ia76 

14.72 

15l16 

L92 

ai 

.45 

.77 

1.45 

iai3 

.58 

-  .82 

+212 

ia79 

11.0 

ia35 

2 

&61 

.43 

.75 

1.35 

7.9 

.58 

-  .87 

L35 

&72 

9.4 

11.76 

203 

6.03 

.41 

.67 

1.1 

4.37 

.47 

-  .8 

.93 

4.91 

&9 

9.21 

1.9 

5.21 

.43 

.6 

.8 

a92 

.3 

-  .83 

a48 

27 

6.11 

7.36 

L83 

6.8 

.58 

.6 

.75 

29 

.21 

-  .94 

a62 

&31 

4.0 

6.02 

2  91 

4  21 

.75 

.52 

.6 

2  74 

.18 

-  .95 

1.22 

12  7 

a65 

4.1 

a37 

a64 

1.63 

.5 

.6 

21 

.2 

-  .96 

.9 

lao 

a8 

a6 

4.22 

ae 

1.3 

.48 

.6 

1.75 

.18 

+  .1 

1.2 

12  97 

28 

ao7 

6l41 

a42 

.9 

.36 

2.0 

L6 

.1 

.53 

a2 

9.12 

26 

285 

6L23 

a  21 

.94 

.32 

a  92 

L5 

.04 

-  .1 

a8 

&62 

1.93 

256 

141 

291 

.83 

.25 

ao 

1.2 

-  .08 

-  .1 

2  67 

4.92 

1.89 

23 

ia2i 

28 

.76 

.4 

202 

•  jlo 

-  .15 

-  .38 

1.6 

&41 

1.72 

4.12 

a27 

277 

.6 

.63 

1.49 

.85 

-  .2 

+  .11 

.7 

27 

L56 

4.38 

12  31 

ail 

.66 

.72 

1.22 

1.02 

-  .1 

.83 

.2 

41 

1.3 

4.18 

9.02 

ao 

1.45 

.64 

.95 

1.6 

-  .15 

.6 

-  .11 

21 

1.22 

5.21 

&95 

41 

1.85 

.5 

.8.5 

1.32 

+  .05 

2  21 

-  .28 

1.94 

1.48 

&0 

&5 

5.67 

1.56 

.4 

.75 

L3 

.11 

.2 

-  .32 

1.9 

1.42 

5.23 

5l15 

5.6 

1.1 

.33 

.5 

7.95 

.91 

-  .41 

+  a32 

1.42 

1.35 

4.17 

4  31 

6.52 

1.22 

.29 

.5 

&9 

1.52 

-  .6 

2  51 

.9 

1.31 

ao4 

40 

4  91 

27 

.25 

.45 

a  12 

1.46 

-  .53 

5l35 

.5 

1.28 

a2 

46 

46 

5.37 

.23 

.39 

a  15 

LI 

4-  .3 

a  3 

4.25 

L12 

2  01 

a  18 

4  07 

4.31 

.22 

.36 

29 

.32 

.51 

ai 

7.21 

.98 

243 

292 

as 

2.5 

.39 

2  55 

-  .11 

-  .42 

a  14 

9.45 

.83 

232 

a5 

as 

1    2.08 

.5 

2a5 

-  .3 

-  .65 

4.3 

7.53 

.77 

29 

a  31 

a  21 

1.62 

....... 

1.5 

-  .36 

9.02 

&08 

2  71 

ai 

142 

9.6 

14.72 

11.3 

4.05 

4.4 

L5 

25 

26 

.3 

.8 

1.7 

&6 

8.41 

11.14 

8.71 

as 

28 

1.5 

21 

1.8 

.3 

.6 

L5 

5.96 

ia7 

9.11 

7.97 

a  6 

26 

1.2 

1.4 

20 

.3 

.6 

L2 

5.  21 

11.98 

8.-32 

7.86 

as 

26 

.9 

1.4 

1.8 

.4 

.5 

21 

3.7 

9.94 

H.11 

8.U 

a  45 

1.9 

.9 

1.2 

1.8 

.5 

.6 

LO 

AL.TAMAHA   DBAINAGE   BASIN,  STBEAM   FLOW. 
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Daily  gage  height,  in  feet,  o/Ocmulgee  River  at  Maeon  -(Continued. 


Day. 


Jan.      Feb. 


6. 

i . 

>». 

9. 

10. 

11. 
12. 
13. 
14. 
l.S. 


1»Q. 


4.12 
I5l2 
1Z66 
ia21 

9123 

12L14 

11.87 

9.38 

8.96 

&21 


16 9.67 

17 12L91 

IS !  ia87 

19 1    9.34 

20 &91 


21. 
22. 

24. 


3f>. 
27. 
2K. 
2L«. 
■SO, 
31. 


1. 

3! 

4. 

5. 


6. 
7- 

H.. 
9- 
10. 


II. 
12. 
13. 
14. 


17. 

18. 
1&. 
3f>. 

21. 

22 

23! 

24. 

2'i. 

2r;. 
27. 

21. 

;*». 

31, 


I. 
2 

3! 
4. 
5. 


1900. 


1901. 


5.11 

5u42 

5.1 

5l37 

5l31 

5.01 

4.71 

469 

5.03 

4.9 

5l07 


L6 
1.5 
1.2 
L2 
1.2 

L5 
L4 
L4 
L3 
1.3 

1.9 
2L9 
4.2 

a7 

26 

2L2 
20 
2.0 
2L9 

as 

4.C 

a9 
ai 

2.7 
2.5 

22 
20 
20 
1.9 
1.7 
L6 


11. 
12. 
13. 
11. 
9. 


las 

L5.S3 
ia42 
1213 

las 

9.78 

&21 

7.6 

7.13 

&1 

12  3 

1L98 

1L12 

9.76 

&32 

&27 

&16 

&1 

7.13 

&28 

&13 
1213 
14.91 


L6 
L5 

L5 
L5 
28 

29 
25 
23 

a2 

&3 

l&l 
1&7 
19lO 
21.7 
19.5 

l.'x5 

11.4 

a  5 

7.4 

as 

a2 
a9 

7.7 
&4 


Mar.     Apr.     May.  ,  June.    July. 


7.  J 

a5 
a9 

5.5    1 

4.7 

5.0 

4.5 

14.9 

15.9 

7.62 

a  81 
a  72 
a4 
an 

&81 

&74 

a69 

&5S 

a  51 

a  51 
7.21 

9.38 
1294 
ia72 

9.42 

an 
a42 

a  a*) 
aso 

a  93 
a  01 

7.87 
7.3 
a  91 

a28 


9.2 

9.4 
7.7 

a2 
as 

a5 
a3 
7.0 
7.8 
9.7 

ai 
a4 
as 
a3 
a3 

ia4 
7.3 
as 

52 

ao 

7.7 
ae 
a6 
7.3 
7.9 

ia5 
ia9 
7.8 
7.4 
a6 
as 


4.1 
4.0 
3.9 
3.8 

3.8 


7.85 

a89 

a5 

&97 

1    a63 

a42 

a  01 

4  71 

458 

44 

aoi 

442 

433 

lass 

7.82 

a52 

4  72 

4  61 

548 

1L87 

12  41 

a22 

a84 

a  16 

4  71 

a2 

49 

48 

46 

45 

45 

43 

43 

41 

41 

43 

7.0 

7.6 

ai 

as 

48 

43 

ao 

lao 

ia6 

ia9 
lao 
ia9 
ia2 
lao 

12  4 

9.8 
7.6 
7.0 
a3 


14.5 

9.5 

18.8 
17.3 
13.1 


ai 

a72 

as 
as 
a55 

a28 
ai 

296 

29 

282 

200 
252 
245 
233 
22 

218 
248 
a67 
a35 

a  01 

24 

2  18 
2  12 
206 
208 
215 


ai 

7.3 

ao 
ao 

7.3 
64 

a  6 

44 

41 
41 

41 
40 

ao 
as 
ao 

a4 

a4 
a3 

41 
40 

a7 
a5 
a3 

46 
48 

42 

as 
as 
ai 
ao 
20 


4.2 
4.1 
4.0 
3.9 
3.9 


L8 

1.6 
1.6 

L6 
L4 

L6 
L5 
23 
29 
22 

L7 
L5 
23 
L4 
L3 

L3 

L2 

LO 

.9 

.9 


29 
29 

a2 

as 

46 

a4 
ao 
ao 
7.7 
ao 

a5 
a2 
as 
a7 
a2 

a6 

as 

ia9 

11.2 

ao 

5  3 
40 
40 

lao 
2a2 

2ao 

ia4 

14  0 


12  7 

ia4 

9.9 
8.5 
6.2 
5.4 
5.1 

L2 

;    a2 

a2 

L6 

1.7 

LO 
LI 
L5 
20 
L3 

LI 
.9 
.8 
.8 
.7 

.6 
.6 
.5 
.7 
.9 

LO 

.8 

L3 

a2 

20 

20 
23 
43 

ai 

42 

a2 


9.6 

a3 

las 

n.2 

as 

a4 
a5 
49 
ao 
45 

43 

48 

as 

49 
45 

40 

ao 
a7 
a5 
a5 

a4 
as 
a4 
a9 
a4 

as 

42 

45 

56 

as 
ao 


as 
a  5 
5.7 

3.8 
3.2 


Aug.  8«pt.  !  Oct.  Not. 


LO 
.8 
.7 
.6 
.5 

21 

LO 

L2 

.8 

.7 

.7 
.6 
.6 
.5 
.4 

.4 
«.0 

as 
ai 
21 

L2 
.8 

ao 

23 
L8 
24 


ai 
44 

42 

a7 
a4 

ai 
ao 

28 
26 
25 

24 
23 
24 
26 
24 

24 

26 
27 
27 
26 

24 

23 
22 

ae 

41 
43 

as 

27 
24 
23 

as 


3.8 
3.0 
2.5 
2.2 
2.2 


LI 
.7 
.7 
.5 
.4 

22 
25 
22 
L7 
.9 

.6 
.6 
.5 
.5 
.4 

.3 
.3 
.3 
.2 
.2 

.4 
.4 
.4 
.3 
.3 


23 

as 

20 

.4 

lao 

.4 

a4 

.4 

a2 

.4 

22 

.4 

L8 

.5 

L3 

.6 

LO 

.5 

LO 

.8 

.9 

.7 

.8 

.7 

.8 

.7 

.8 

.0 

20 

.0 

.    ^« 

.6 

a2 

.5 

24 

.6 

L6 

LO 

L2 

L4 

las 
as 
ao 
as 

27 

25 
24 
21 
22 
21 

20 
20 
1.8 
L7 
47 

las 

las 

ao 

40 

as 

27 
25 
24 
23 
.23 

22 
20 
20 
20 
1.9 


LO 

44 

.8 

as 

.7 

42 

L4 

ai 

LO 

20  ' 

LI 

■ 

a  4 

,  7.5 

4.8 

4.4 

3.4 

L8 
LS 
L7 
22 
41 

ao 
ao 

46 
27 

a2 

26 
25 
24 
27 
26 

24 

22 
21 
20 
L9 

L9 
L9 
21 

as 

42 

a7 

29 
25 
24 
23 
21 


3. 
3. 
5. 
5. 
3. 


20 

a2 

28 
12  3 

a2 

49 
ao 
a2 

28 
26 

25 
24 
23 
22 
22 

22 
21 
21 
21 
20 

24 
24 
25 
27 
25 

7.1 

as 

43 

a2 

2  9 


1.7 
1.7 
1.7 
1.7 
2.0 


D«j, 


L5 
L3 
LI 
LI 
LO 

LI 

a7 

47 

ao 

26 

20 
L8 
LS 
L4 
L4 

L3 
L3 
L4 

a4 
ao 

a2 

as 

26 
23 
21 
L6 


27 
26 
25 

a4 
n.5 

9.3 
a4 

48 
42 

a7 

as 

a2 
ao 
as 

12  5 

as 

46 

44 

ao 

40 

12  8 
12  1 

ao 
as 
as 

4  8 
41 

a  9 
a  7 
as 
7.5 


1.9 
1.9 
2.0 
1.9 
3.2 


a  Mud  around  g&gp.,  August  22, 1H09. 
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WATER   RESOURCES    OF   GEORGIA. 


Daily  gage  height,  in  feel,  of  Ocmulgee  River  at  Macon — Continued. 


Day. 


igoi. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

1902. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

1903. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


Jan. 

Feb.  ' 

7.7 

13.7 

6.6 

10.1 

6.7 

8.7 

6.1 

12.1 

4.8 

11.3 

4.6 

9.5 

6.8 

7.9 

12.6 

7.4 

12.0 

6.5 

8.6 

6.8 

7.2 

6.4 

U.4 

6.1 

11.2 

4.9 

7.8 

4.7 

6.1 

4.6 

4.3 

4.4 

5.0 

4.2 

4.6 

4.2 

4.4 

4.4 

4.8 

4.6 

6.1 

4.6 

4.6 

4.6 

6.0 

4.4 

6.1 

4.6 

6.3 

16.7 

11.6 

11.0 

18.0 

8.1 

19.2 

6.3 

18.6 

6.2 

15.0 

4.7 

10.6 

4.4 

8.4 

4.2 

7.2 

4.0 

6.4 

3.9 

6.8 

3.7 

6.5 

3.6 

6.3 

3.6 

6.0 

3.3 

4.9 

3.1 

6.1 

3.1 

6.5 

3.2 

5.7 

3.1 

5.4 

3.1 

6.3 

3.2 

5.2 

3.4 

6.9 

3.9 

6.3 

4.2 

6.9 

3.7 

5.3 

3.4 

7.2 

3.4 

8.1 

3  4 

8.4 

3.4 

19.9 

3.3 

3.9 

4.4 

4.8 

4.2 

4.6 

4.0 

4.7 

4.0 

4.7 

4.3 

6.2 

5.7 

4.9 

7.8 

4.6 

6.7 

4.4 

20.0 

4.2 

20.7 

4.0 

1&4 

Mar. 

Apr. 

3.7 

10.5 

3.6 

9.0 

3.4 

7.7 

3.4 

6.7 

3.5 

6.1 

6.8 

6.7 

6.9 

5.4 

5.4 

6.6 

5.0 

8.6 

4.2 

10.4 

3.8 

10.2 

3.6 

8.3 

3.4 

6.8 

3.4 

6.6 

3.3 

7.7 

3.7 

7.8 

3.9 

6.5 

3.6 

5.8 

3.8 

5.5 

4.4 

6.2 

16.1 

6.0 

16.1 

4.8 

13.2 

4.6 

9.4 

4.6 

7.2 

4.3 

16.8 

22.8 

12.8 

20.9 

10.4 

17.3 

8.8 

13.0 

8.5 

11.1 

8.2 

10.1 

7.9 

9.4 

7.6 

8.7 

10.5 

8.4 

10.2 

8.2 

9.8 

7.9 

7.7 

7.7 

7.3 

7.5 

7.1 

8.4 

6.9 

9.4 

6.9 

10.7 

6.9 

18.6 

6.8 

16.8 

11.1 

13.4 

9.0 

11.0 

7.6 

9.4 

7.1 

8.9 

7.0 

8.6 

6.6 

8.2 

6.4 

9.1 

6.3 

8.9 

6.2 

8.3 

6.2 

10.0 

6.1 

16.2 

5.9 

17.3 

6.8 

14.6 

14.3 

14.3 

12.3 

11.4 

9.3 

9.9 

8.3 

9.0 

9.5 

8.9 

10.0 

ai 

8.8 

8.3 

7.8 

7.7 

7.7 

12.2 

12.6 

13.0 

May.  '  June.  I  Jaly. 


4.0 
3.9 
3.8 
3.7 
3.6 

3.6 
3.4 
3.4 
3.5 
3.6 

3.3 
3.2 
3.1 
3.0 
3.3 

6.6 

12.0 

13.9 

9.2 

6.7 

6.0 
6.3 
4.7 
4.1 
3.8 
4.7 


5.8 
5.7 
6.7 
6.8 
6.6 

6.4 
6.3 
5.2 
6.2 
5.6 


6. 
6. 
5. 
6. 
5. 

6. 
6. 
6. 
6. 
5. 


5.2 
6.0 
4.8 
4.7 
4.6 


4.2 


6.3 
6.1 
5.2 
6.1 
6.6 

6.4 
5.8 
7.0 
6.5 
6.0 


4.3 
4.7 
6.8 
6.3 
4.0 

3.5 
3.3 
3.8 
6.0 
6.9 

9.6 
8.8 
7.5 
9.2 
6.6 

5.2 
4.6 
6.1 
5.3 
4.7 

3.3 
6.3 
6.1 
4.3 
6.4 


4.2 
4.1 
4.6 
4.3 
4.1 

4.0 
4.0 
6.2 
6.1 
5.0 

4.6 
4.2 
4.1 
4.0 
4.0 

5.8 
6.0 
4.5 
4.8 
4.4 

4.2 
4.0 
3.8 
3.7 
3.7 


3.0 
2.9 
3.2 
3.1 
3.0 

3.8 
2.9 
2.7 
2.6 
2.5 

3.7 
4.0 
3.6 
4.0 
16.4 

8.6 
6.5 
4.0 
3.6 
2.8 

2.6 
2.5 
2.9 
3.1 
3.1 
3.0 


3.3 
3.2 
3.3 
3.1 
3.3 

3.3 
3.3 
3.2 
3.3 
3.2 

3.2 
3.3 
3.2 
3.2 
5.2 

4.1 
4.0 
3.8 
3.6 
3.4 

3.4 
3.4 
3.8 
3.5 
3.6 


3.6 

3.5 

3.6 

4.8 

3.5 

3.7 

3.4 

4.9 

3.4 

4.7 

4.2 

7.2 

4.4 

13.5 

4.3 

11.5 

4.4 

9.4 

4.6 

12.9 

4.9 

17.4 

4.4 

12.9 

4.4 

12.3 

4.9 

8.8 

6.0 

8.2 

6.6 

Aug. 

Sept. 

3.8 

3.1 

9.4 

3.0 

7.4 

2.8 

4.4 

2.6 

3.0 

2.6 

3.8 

2.4 

8.2 

2.4 

6.0 

2.3 

4.4 

2.6 

3.4 

3.3 

5.9 

2.9 

14.6 

6.0 

11.6 

17.7 

7.4 

16.2 

7.0 

12.0 

.   7.8 

7.8 

5.2 

6.0 

10.0 

4.7 

14.4 

3.9 

12.0 

3.6 

7.2 

3.3 

4.8 

3.1 

10.0 

3.1 

10.4 

3.7 

9.6 

3.9 

7.4 

3.9 

4.0 

3.8 

3.6 

3.7 

3.6 

5.6 

3.3 

5.9 

3.4 

9.5 

3.4 

5.5 

3.4 

4.6 

3.3 

4.0 

3.4 

3.8 

3.4 

3.7 

3.8 

3.4 

3.6 

4.6 

3.6 

4.0 

3.3 

3.8 

4.2 

4.1 

3.8 

5.9 

3.6 

4.1 

3.3 

3.4 

3.3 

3.7 

3.2 

3.4 

4.2 

3.3 

4.1 

3.7 

3.7 

3.6 

3.6 

3.3 

3.4 

3.2 

6.8 

3.2 

5.8 

3.3 

•     5.3 

4.3 

5.4 

4.6 

5.2 

4.7 

4.1 

2.9 

3.6 

2.7 

3.7 

2.6 

5.6 

2.4 

6.3 

2.0 

7.4 

2.5 

5.5 

2.3 

3.9 

3.2 

3.6 

2.2 

3.4 

2.1 

let. 

Nov. 

Dec. 

3.3 

2.0 

2.7 

3.0 

2.1 

2.4 

2.8 

2.0 

2.4 

2.7 

1.9 

2.3 

2.6 

2.0 

2.4 

2.6 

2.0 

3.1 

2.5 

1.9 

2.9 

3.0 

1.9 

2.5 

2.9 

2.0 

2.3 

2.8 

2.1 

13.7 

2.6 

2.0 

11.9 

2.6 

1.9 

7.5 

2.3 

1.9 

4.7 

2.2 

2.0 

3.7 

2.0 

2.2 

3.2 

1.9 

2.4 

2.7 

2.1 

2.5 

2.1 

2.0 

2.3 

2.3 

2.0 

2.2 

3.1 

1.9 

2.2 

3.4 

1.9 

2.1 

3.4 

1.9 

2.0 

3.7 

1.8 

2.0 

4.9 

1.8 

1.9 

13.6 

1.7 

1.9 

17.1 

1.7 

17.9 

5.0 

3.6 

8.5 

6.6 

3.3 

7.3 

4.5 

3.3 

13.3 

3.9 

3.2 

11.9 

4.3 

3.2 

9.5 

5.2 

3.3 

7.0 

4.8 

3.4 

5.9 

4.2 

3.7 

5.2 

3.8 

3.5 

4.7 

3.7 

3.4 

4.2 

3.5 

3.3 

3.8 

3.9 

3.3 

4.0 

4.6 

3.2 

6,2 

4.6 

3.1 

4.0 

4.3 

3.2 

4.3 

8.9 

3.1 

4.1 

3.6 

3.2 

3.6 

3.5 

3.6 

6.8 

3.4 

4.8 

5.8 

3.4 

4.6 

4.8 

3.3 

8.9 

6.8 

3.5 

3.6 

6.6 

3.2 

3.6 

6.0 

3.2 

3.3 

5.3 

3.1 

3.2 

4.8 

3.1 

8.8 

4.3 

3.8 

8.6 

4.2 

5.4 

6.7 

4.0 

4.7 

4.4 

3.8 

3.9 

4.1 

4.0 

3.6 

4.8 

2.3 

2.2 

2.6 

2.3 

2.3 

2.4 

2.4 

2.6 

2.3 

2.4 

2.8 

2.3 

2.4 

3.6 

2.4 

2.6 

4.1 

2.7 

2.6 

Z.2 

28 

2.5 

3.0 

28 

2.6 

2.9 

2.9 

2.6 

2.6 

3.3 

ALTAMAHA  DBAINAOE  BASIN,  8TBEAM   FLOW. 
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Doily  gage  height^  in  feet,  of  Ocmulgee  River  at  Macon — Continued. 


Day. 

Jan. 

1 

'  ao 

1   49 

a4 

<   44 

1 

42 

42 

t   41 

I  as 

as 
as 

1   3-8 

as 

40 
'   48 

ai 
1  as 

47 

as 
as 
ai 
as 
a7 

as 
a4 
a4 
a6 
a7 

ai 
as 
a2 
a2 
as 

a2 
as 

45 
42 

as 

a2 

ai 

lao 

ia2 

ao 

ao 

43 

as 
a7 
as 
as 

a7 
as 
a4 
a4 
ai 

ao 
a2 
a7 
ao 
a4 

Feb. 

Mar. 

11.2 
11.4 
11.2 

ad 
ai 

a2 

a7 

7.5 

ao 
as 

a4 

11.5 

ia2 
las 
las 

las 

11.3 

a2 
as 

145 

lai 

42 
41 
42 
44 
42 

as 
ai 

7.3 
7.1 

a7 
ai 

46 
42 
41 
42 

ao 

43 

ao 

a7 
a7 

ao 
a4 
a6 
ao 

40 

a7 
ao 
as 

43 

a2 
ao 

42 

ao 
ao 
a4 
as 

a2 
ao 
ao 
ao 
a7 

Apr. 
10.0 

ao 

7.7 

ao 

as 

7.7 

a9 
as 
a3 
a2 

a2 

7.3 

a2 

as 
a7 

ao 
as 
a9 
as 
a4 

ai 
ao 
ai 
ao 
ao 

as 
ao 
a2 
a7 
ai 

ao 
ai 
a2 
ai 
ao 

ao 
ao 
as 
as 
ao 

ao 
ao 
ao 
a9 
a9 

as 
as 
ao 
ao 
a  9 

a2 
a2 
as 

12 

a4 

as 
as 
ao 
a? 
as 

May. 

Jcme. 

ao 
a4 
as 
as 

ai 

47 
45 
44 
44 
42 

41 
44 
45 
44 

42 

40 
42 

as 
a7 
a4 

ao 

48 

a4 

as 

1.9 

1.7 
1.5 

ao 

43 

as 
ao 

1.5 
l.S 

1.1 

1.0 

1.0 
.9 
.9 

LI 
.9 

.8 
43 

a4 
ao 

L4 

LO 
.8 
.8 

LS 

ao 
ai 

L8 
L6 

as 
ao 

L6 
L4 
LS 
LI 
LO, 

July. 

45 
7.3 

as 

10.2 
ILO 

7.4 

as 

46 
43 
42 

ao 
a9 
a  6 
as 
a4 

a4 
as 
a2 
a4 
a2 
as 

L9 
L9 

ao 

L2 
.9 

L7 
L2 
L2 
LO 

.7 

LO 
LO 
LO 
L7 
L7 

L2 
LO 
LI 
L4 
LO 

LS 
LS 
LI 
L4 

a7 
a2 

L2 
LI 
.8 
1.7 
46 

ao 
a7 

7.9 
7.5 

ao 

as 
ao 

45 

ao 
a2 

Aug. 

a2 
ai 
as 

as 
ao 

I 

.   7.3 
'   7.3 

a7 
as 

IL2 

a7 
ai 

41 
43 
40 

a2 
ai 
ao 
as 
a7 
a7 

as 
as 
a  9 

44 

as 

a  4 

a4 

lao 

ILl 

ia4 

lao 
a7 
a  7 
a7 
a7 

a4 
as 

49 

as 
as 

ao 

LS 
L7 
L7 
7.0 

as 
as 

48 

as 
a  9 
ao 

.8 
.7 
.8 
.6 
.4 

.0 

-  .1 

-  .1 

a2 

44 

Sept. 

1 

ai 

ai 

;  a2 

a2 

t  «.» 

'  147 

lao 

;  a3 

as 

44 

as 
as 
as 
a2 
a2 

ai 
ao 
ao 
a7 
as 

L8 
L7 
L4 
LO 
LO 

4  7 

ao 
ao 

L6 
LS 

L4 
LS 
LS 
LI 
LO 

LO 
.0 
.8 
.8 
.7 

.5 
L7 
.6 
.0 
.6 

.4 
.3 
.3 
.2 
.1 

.7 
L7 

a4 
a2 
a2 

LS 

LS 

.8 

.4 

.2 

Oct. 

as 
a4 
as 
a4 
a4 

a3 

ao 

49 

as 

ai 

a9 
a7 
a4 
a4 
a4 

as 
as 
as 
a3 
as 
as 

.0 

-  .3 
•-  .5 
«-  .8 
a-LO 

-  .2 
.2 
.1 
.0 

-  .1 

.0 

-  .1 

-  .1 
.1 

-  .1 

-  .2 

-  .3 

-  .1 

-  .3 

-  .3 

.0 

-  .3 

-  .2 
.4 
.2 

.3 
.3 
.2 
.0 
.1 

-  .1 

.6 
LO 
L2 

ao 
ao 

LS 
L15 
.75 
.3 

.27 

Nov. 

ao 
as 
a  9 
as 
a7 

as 
a7 
a9 
a9 
ai 

ao 
ao 
a7 
as 
as 

a  7 
as 
a  6 
a6 
as 

.0 

-  .1 

.2 
.7 

L6 

LS 

L4 

.9 

.9 

.8 

.8 

.5 

.9 

L3 

LS 

LS 
LS 
LO 
.0 
LO 

.0 

.0 

LO 

LS 

ai 

LS 
L3 
L2 
LO 
LO 

.7 

.6 

.4 

.43 

.44 

.37 
.32 
.65 
.62 
.85 

Dec. 

i9oa 
11 

12 

13 

14 

15 

16 

17 

IS 

19 

2D 

21 

ia75 

17.6 

las 
lao 
ia6 

ia2 
las 
las 

141 

i  ILl 

'  a4 

7.9 

7.3 

a9 
as 

'.. 

ai 
ao 

as 
as 
as 
as 
a2 

ai 
a2 
a3 

7.5 

as 

las 
a7 

7.9 

ai 
a2 

48 
45 
42 

as 

41 

as 

7.0 
10.3 

as 

7.2 

a4 
a2 

47 
43 

ai 
ai 
ao 

L9 

ao 

as 

a2 

a2 

las 

11.4 

as 
as 
ai 
as 

7.2 
11.0 

a2 
a3 
a7 
a2 

ai 

40 
47 
49 
45 

43 

42 
47 

as 

47 
46 

as 
as 

as 
a7 
a7 

a6 
as 
as 
a6 
as 

a7 
ao 
as 
a  7 
a  6 

as 
a  4 
as 
a2 
ai 

ao 

1.9 
l.S 
1.7 
1.6 

1.6 
1.5 
1.4 
1.3 
1.3 
1.8 

a9 
a4 
a7 

44 
46 

44 

ae 
as 
a4 
ao. 

as 
a2 

!  ao 
a9 

<  a2 

a  9 
a7 

a4 
>  a9 

22 

a2 

28 

24 

25 

25 

27 

as 

20 

30 

31 

1904 
1 

'  ai 
a9 
a  6 

a7 
a4 
a4 
a2 

as 
a7 

Li) 

2 

1.1 

3 

a  4 

4 

1.8 

5 

ao 

5 

ai 

7 

ao 

s 

44 

9 

a3 

10 

as 

11 

as 

12 

13 

ao 
ao 

14 

1.9 

IS 

LO 

16 

ao 

17 

LO 

IS 

ao 

19 

1.8 

20 

1.8 

21 

1.7 

22 

1.5 

23 

1.4 

24 

1.4 

25 

1.5 

26 

1.7 

27 

28 

29 

ao 

&4 

as 

3D 

47 

31 

as 

100& 
1 

.8 

2 

.8 

3 

L7 

4 

lao 

5 

lao 

6 

10.4 

7 

a? 

8 

51 

9 

ao 

10 

1L6 

a  See  footnote  to  estimated  monthly  discharge,  1904. 
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Daily  gage  height,  in  feet  j  of  Ocmulgee  River  at  Macon — Continued. 


Day. 

Jan. 

11.. 

1906. 

211 

12 

1.9 

13 

&3 

14 

ao 

15. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


7.9 

5lO 
41 
3.8 
3.1 

ao 

2.9 
2.9 
2.8 
2.5 
2.4 

2.2 
L9 
1.7 
2.0 
2.0 
2.0 


Feb. 

las 

ia7 

16. 4 

1&4 

12.7 

ia2 

7.7 

&4 

5l8 

5.3 

&0 

916 

9Ll 

7.3 

6.1 

5.6 

5.0 

4.5 

Mar. 


a4 

4.6 
5.7 
5.0 
4.4 

a9 
as 
a3 
ao 
ao 

&6 
43 
42 

a5 
a4 

a3 
a2 

2.9 
2.7 
2.5 
2.4 


Apr. 

May. 

5.3 

2.7 

43 

2.3 

6.3 

2.0 

46 

1.8 

ao 

L7 

41 

2.4 

a3 

40 

ai 

2.5 

2.7 

2.2 

2.4 

1.8 

2.2 

L7 

2.2 

L6 

2.1 

40 

2.1 

as 

2.1 

49 

2.0 

44 

2.0 

a5 

2.0 

ao 

2.0 

2.9 

2.2 

2.9 

2.5 

JuDe.    July. 


0.3 
7 

.9 
L7 
LI 

1.8 

as 

2.2 
1.7 
L4 

1.1 
LI 

48 

a9 
a2 

2.3 
L8 
L4 
2.5 
2.5 


Aug.  I  Sept.     Oct.  I  Nov. 


a7 

a7 

ao 

&2 

a7 

a3 

2.7 

2.3 

L7 

L6 

LS 

LS 

L3 

L2 

.9 

L2 

2.1 

L7 

L2 

LI 

LO 

I 


a5 
a4 

ia6 

7.4 

a2 
a3 

42 

as 
a2 

L9 

L5 
L3 
L2 
2.3 
2.9 

2.3 
L5 
L2 
LI 
.9 
L4 


.1 
.2 
.3 
.6 
.2 

.2 
.0 
.2 
.3 
.4 

.5 
.5 
.5 
.6 
.3 

.2 
.3 
.4 
.3 

.2 


a24 

.8 
L3 
L5 
L2 

.7 

.45 

.51 

.43 

.36 

.34 
.26 
.16 
.18 
.12 

.9 

L3 
LI 
L25 
LI 
.74 


as 

42 

a4 

2.3 

L85 

L7 

LS5 

L2 

L12 

LI 

.6 
.6 
.8 
.7 
.6 

.6 
.7 
.9 
LI 
.9 


Dec. 


1L2 
&3 
6.7 
49 
6.6 

&9 
5l4 

46 
41 
49 

ia7 

lai 

12L4 

las 

9L4 
7.9 

as 

47 
6.4 

as 

48 


Rating  tables  for  Ocviulgee  River  at  Macon. 

JANUARY  1,  1893,  TO  DECEMBER  31,  1896. 


Gage 
height. 

Dis- 
chaige. 

Gage 
height. 

Dia- 
chaige. 

Gage 
height. 

Dis- 
chaige. 

!  heigM. 

Di»-     ' 
chaige. 

Feet. 

Sec-feet. 

Feet. 

"'?;&"• 

Feet. 

1 
Sec. -feet. 

Feet. 

Sec-feet. 
5,060 

-0.90 

380 

L20 

a40 

2.240 

7.40 

-  .80 

426 

L30 

1.328 

a60 

2.330 

7,60 

5,290 

-  .70 

460 

L40 

1,371 

a80 

2.420 

7.80 

5.520 

-  .GO 

512 

L50 

1,414 

400 

2,525 

aoo 

5,750 

-  .50 

555 

L60 

1,457 

420 

2,630 

a50 

6,500 

-  .40 

598 

L70 

1,500 

440 

2.740 

9.00 

7,250 

-  .30 

641 

L80 

1,543 

460 

2,860 

aso 

7,925 

-  .20 

684 

LOO 

1,586  ; 

480 

2.970 

laoo 

8.625 

-  .10 

727 

2.00 

1,629    1 

aoo 

3,090 

laso 

9,450 

.00 

770 

!        2.10 

1,672 

a2o 

3.210 

ILOO 

10.300 

+  .10 

813 

2.20 

1,715    1 

a4o 

3,340 

'      1L50 

11,125 

.20 

855 

2.30 

1,758 

&60 

3.460 

12.00 

11.975 

.30 

808 

2.40 

1,801 

&80 

3,600 

13.00 

14.000 

.40 

941 

2.50 

1,844 

aoo 

3,750 

14  00 

16,750 

.50 

984 

2.60 

1,887 

&20 

3.900 

laoo 

19,750 

.60 

1,027 

2.70 

1,920 

a4o 

4,070 

laoo 

23,000 

.70 

1,070 

2.80 

1,903 

a6o 

4.240 

17.00 

26.200 

.80 

1,113 

2.90 

2,006 

aso 

4,430 

laoo 

29,375 

.90 

1,156 

aoo 

2,050 

7.00 

4.600 

19.00 

32,750 

LOO 

1.200 

a20 

2,150 

7.20 

4.830 

2a  00 

36.200 

LIO 

L242 

1 

! 

• 

J 

ANUARY 

'  1  TO  Dl 
1,604 

2CEMBC] 
5  40 

a  31,  1807. 
3,351 

a 

aso 

-  .60 

450 

2.00 

6.120 

-  .60 

481 

2.20 

1,698 

,      a»)0 

3.474 

9.00 

6,430 

-  .40 

516 

2.40 

1.793    , 

aso 

3.598 

a50 

7.450 

-  .30 

554 

2.60 

1,888    ' 

aoo 

a  722 

laoo 

8,700 

-  .20 

oW4 

2.80 

1.985 

a2o 

3.846 

ia50 

9.950 

-  .10 

(i3f) 

aoo 

2.083 

a4o 

3.975 

ILOO 

11,200 

.00 

6N0 

a20 

2.182 

aoo 

4,109 

1L50 

12,450 

.10 

726 

a  40 

2,2H0 

a80 

4,251 

12.00 

13,700 

.20 

772 

aoo 

2,379 

7.00 

4,400 

12.50 

14,950 

.40 

804 

aso 

2,478 

7.20 

4,554 

laoo 

16,200 

.60 

flSti 

400 

2.577 

7.40 

4,716 

laso 

17,450 

.80 

1.048 

420 

2,670 

7.60 

4,884 

1400 

18,700 

LOO 

1.140 

440 

2.779 

7.80 

5,053 

laoo 

21,200 

L20 

1.232 

460 

2,880 

aoo 

5,225 

laoo 

23.700 

L40 

1.324 

-    480 

2.997     , 

8.20 

5.408 

17.00 

26.200 

L60 

1.416 

aoo 

3,112 

a  40 

5.016 

laoo 

28.700 

L80 

1.510    ' 

a20 

3,230 

&r>o 

5.850 

aAbove  gage  height  10.0  feet  the  rating  ourve  is  a  tangent,  the  difference  Ix^ing  250  per  tenth. 
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Rating  tablet  for  Ocmulgee  River  at  J^ocon --Continued. 

JANUARY  1  TO  DECEMBER  31,  180S.a 


Oace 
heipt. 

chaigB. 

Gage 
hafght. 

Feet. 

Dia- 
charge. 

Sec-feet. 

Gage 
height. 

Feet. 

Dis- 
charge. 

1  Sec-feet. 
1      1.060 

hel^. 

Dl». 
charge. 

Feet. 

Sec-jeA. 
370 

Feet. 

Sec-feet. 

-LOO 

aso 

1,060 

2.60 

5.80 

3,720 

-  .90 

388 

.90 

1,106 

2.70 

1      2,015 

&00 

3,830 

-  .80 

440 

LOO 

1,150 

2.80 

1      2,070 

&50 

4,110 

-  .70 

475 

LIO 

1.106 

2.90 

2.125 

7.00 

4,410 

-  .60 

510 

L20 

1,240 

aoo 

2,180 

7.50 

4,716 

-  .50 

5S0 

L30 

1,285 

a20 

2.290 

aoo 

5,060 

-  .40 

580 

L40 

1,330 

a40 

2,400 

a5o 

5,440 

-  .30 

6ao 

L50 

1.380 

aoo 

2,510 

9.00 

5.880 

-  .» 

660 

L60 

1,430 

a80 

2,620 

9l50 

6,340 

-  .10 

TOO 

L70 

1,480 

4.00 

2.730 

laoo 

6,900 

.00 

740 

L80 

1,530 

4l20 

2,840 

ILOO 

8.800 

.10 

780 

LOO 

1,580 

4.40 

2,960 

12.00 

11,800 

.20 

820 

2.00 

1,630 

460 

3.060 

laoo 

15,000 

.30 

860 

2.10 

1.685 

4.80 

3,170 

1400 

18,200 

.40 

900 

2.20 

1,740 

5.00 

3,280 

15.00 

21,400 

.50 

940 

2.30 

1,796 

5.20 

a390 

laoo 

24,600 

.60 

980 

2.40 

1,850 

5.40 

3,500 

17.00 

27.800 

.70 

1,020 

2.50 

1,906 

5.60 

3,610 

l&OO 

31.000 

JANUARY  1  TO  DECEMBER  31,  1899. 


a20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 

LOO 

LIO 

L20 

L30 

L40 

L50 

L60 

L70 

L80 

LOO 


580 

600 

620 

650 

690 

730 

770 

810 

850 

896 

940 

990 

1.040 

1,090 

1.140 

1,196 

1,250 

1,305 


2.00 
2.10 
2L20 
230 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 

aoo 
a  10 
a20 
a3o 
a40 
a5o 
a6o 
a  70 


1.360 
1.420 
1,480 
1.540 
1,600 
1,660 
1.720 
1,780 
1.840 
1,900 
1,960 
2,020 
2,080 
2,140 
2,200 
2,260 
2.320 
2,380 


a  80 

aoo 

400 


4 
4 
4 

4 

h. 
5. 
5. 
5. 
5. 


20 
40 
60 
80 
00 
20 
40 

80 
&00 
6.20 
6l40 
6.60 

aso 

7.00 


2.440 
2.500 
2..V1O 
2.ti80 
2.800 
2,920 
3.040 

3.  \m 

3.280 
3.400 
3,520 
3.640 
3,760 
3.880 
4,000 
4,120 
4,240 
4,360 


7.20 
7.40 
7.60 
7.80 

aoo 
a. 10 

ftOO 

9.50 

10.00 

10.50 

noo 

1L50 
12.00 

laoo 

14  00 
15.00 

laoo 


4.480 

4,600 

4.720 

4.860 

5.010 

5,410 

5,810 

6.250 

6,820 

7.450 

8.120 

8,935 

10,010 

12.900 

16.000 

19.200 

22.400 


JANUARY  1  TO  DECEMBER  31, 1900.* 


10.00 
10.50 
11.00 
1L50 
12.00 


6,820 
7,420 
8,020 
8,645 
9,400 


12.50 

laoo 

13.50 
1400 
14  50 


10,300 
11,240 
12,470 
13,900 
16,000 


15.00 
16.00 
17.00 
18.00 
19.00 


18. 100 
22.300 
20.. 500 
30,700 
34,900 


20.00 
21.00 
22.00 
23.00 


39,100 
43,300 
47.500 
51,700 


JANUARY  1  TO  DECEMBER  31, 1901. « 


1,594 
1,643 
1,693 
1,744 
1,796 
1,849 
1.908 
1,958 
2,014 
2,070 
2,127 
2.185 
2,244 
2,304 


4  50 
460 
470 
480 
490 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 


2,365 
2,426 
2,488 
2.551 
2,ril5 
2.680 
2,811 
2.945 
3.081 
3,219 
3,360 
3,  .502 
3,646 
3,792 


6.80 
7.00 
7.20 
7.40 
7.60 
7.80 

aoo 

a  20 
8.40 

a  60 

8.80 

9.00 

9.50 

10.00 


3,940 
4,090 
4,243 
4,398 
4,556 
4,717 
4,880 
5,(M7 
5.218 
5,305 
5,  .57i« 
5,770 
6,26.5 
6,820 


•  Above  gage  height  12.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  320  per  tenth, 
ft  Below  gage  he^ht  10.0  feet  this  table  is  the  same  as  the  1899  table. 
c  Above  gage  hel^t  10.0  feet  this  table  is  the  same  as  the  1900  table. 


no 
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Rating  tables  for  Ocmulgee  River  at  Macon — Continued. 

JANUARY  1  TO  DECEMBER  31, 1902.0 


Oaoe 
height. 

Feet. 

Dis- 
charge. 

Sec-fea. 

Oage 
hei^t. 

Dis- 
chaxge. 

Sec.-feet. 

Oage 
hei^tt. 

Dis- 
chaxge. 

Sec-feel. 

Gage 
height. 

Dis- 
chaige. 

Feet. 

Feet. 

Feet. 

Sec-feet. 
4,565 

3.10 

4.40 

1,685 

5.70 

2,700 

7.80 

3.20 

855 

4.50 

1,760 

5.80 

2,780 

8.00 

4,755 

3.30 

930 

4.60 

1,835    1 

5.90 

2,865 

8.20 

4,945 

3.40 

996 

4.70 

1,910    ' 

6.00 

2,960 

8.40 

5,140 

3.fiO 

1,060 

4.80 

1.965    1 

6.20 

3,120 

8.60 

5,340 

3.60 

1,126 

4.90 

2,060 

6.40 

3,290 

8.80 

5,540 

3.70 

1,190 

5.00 

2,140 

6.60 

3,460 

0.00 

5,740 

3.80 

1,260 

5.10 

2,220 

6.80 

3,640 

9.20 

5,045 

3.90 

1,330 

5.20 

2,300 

7.00 

3,820 

9.40 

6,155 

4.00 

1,400 

5.30 

2,380 

7.20 

4,000 

9.60 

6,370 

4.10 

1,470 

5.40 

2,400 

7.40 

4,185 

9.80 

6,590 

4.20 

1,540 

5.50 

2,540 

7.60 

4,375 

10.00 

6,820 

4.30 

1,610 

5.60 

2,620 

JANUARY  1  TO  DECEMBER  31, 1908.» 


2.00 

810 

3.30 

1,506 

6.20 

2,640 

7.80 

4,280 

2.10 

860 

a40 

1,560 

5l40 

2,760 

8.00 

4,420 

2.20 

910 

a50 

1,620  : 

&60 

2,880 

&50 

4,770 

2.30 

960 

aoo 

1,680 

&80 

3,000 

9.00 

5,170 

2.40 

1,010 

3.70 

1,740 

6.00 

3,120 

9.50 

5,670 

2.50 

1,066 

a80 

1,800 

6.20 

3,250 

laoo 

6,060 

2.60 

1,120 

a90 

1,860 

6.40 

3,380 

11.00 

7,380 

2.70 

1,175 

4.00 

1,920 

6.60 

3,510 

12.00 

9,020 

2.80 

1,230 

4.20 

2,040 

6.80 

3,640 

13  00 

11,140 

2.90 

1,285 

4.40 

2,160 

7.00 

3,770 

14.00 

13,900 

300 

1,340 

4.60 

2,280 

7.20 

3,900 

3.10 

1,306 

4.80 

2,400 

7.40 

4,030    , 

a20 

1,450    , 

1 

&00 

2,520 

1 

7.60 

4,160 

JANUARY  1  TO  DECEMBER  31, 1904.« 


-0.30 

250 

0.70 

480 

1.70 

810 

3.40 

1,660 

-  .20 

270 

.80 

510 

1.80 

850 

360 

1,770 

-  .10 

290 

.90 

540 

1.90 

806 

a80 

1,880 

.00 

310 

1.00 

570 

2.00 

940 

4.00 

2,010 

.10 

330 

1.10 

600 

2.20 

1,030 

4.20 

2,130 

.20 

380 

1.20 

630 

2.40 

1,130    1 

4.40 

2,260 

.30 

375 

1.30 

665 

2.60 

1,230 

4.60 

2,370 

.40 

400 

1.40 

700 

2.80 

1,330    , 

4.80 

2,490 

.50 

426 

1.60 

735 

aoo 

1,440    ; 

&00 

2,610 

.60 

450 

1.60 

770 

3.20 

1,660 

JANUARY  1  TO  DECEMBER  31, 1905.« 


-0.60 

—  .50 

—  .40 

—  .30 

—  .20 

—  .10 
.00 
.10 
.20 
.30 
.40 
.50 
.60 


270 
295 
320 
345 
370 
400 
430 
460 
490 
620 
660 
580 
610 


70 
80 
90 
00 
10 
20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


640 
670 
700 
730 
760 
795 
830 
865 
900 
935 
970 
1,005 
1,040 


2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 

aoo 

320 
a40 


1,076 
1,110 
1,150 
1,190 
1,230 
1,270 
1,315 
1,360 
1,405 
1,450 
1,600 
1,600 
1,700 


aoo 

1,800 

a80 

1,910 

4.00 

2,020 

4.20 

2,130 

4.40 

2,260 

4.60 

2,370 

4.80 

2,490 

aoo 

2,610 

a  Above  gage  height  10.0  feet  thtff  table  Is  the  same  as  the  1900  table. 
^  Above  gaffe  height  14.0  feet  this  table  is  the  same  as  the  1900  table. 
c  For  gage  ndghts  above  5.0  feet  the  discharge  has  been  estimated  from  1903  measaraments. 
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EttinuUed  monthly  diicharge  of  Ocmulgee  River  at  Maecn, 
[Drainage  ar«a,  2,425  square  xnllee.] 


Month. 


1893. 

January  21  to  31 

Febni&ry 

March  1  to  »,  34  to  31 . . . 
April 

y^7 

June 

July 

August 

September 

October 

November 

December 

1894. 

January 

Febniary 

March 

April 

Ilay 

Jun^ 

July 

August 

Septonber 

October 

Nov^nber 

December 

The  year 

18B6. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1886. 

January 

February 

March 

Anril 

f^7 

June 

July 

August 

September 

October 

November 

December 

The  year 

1897. 

January 

February 

Marefa 

April 

Miy 

Juue 

July 

August 

September 

October 

Nojrember 

December 

The  year 


Discharge  in  seoond-feet. 


Maximum. 


4,240 

18,550 

13,385 

7.250 

4,830 

8,205 

3,330 

15,100 

10,130 

5,750 

2.050 

2,285 


•  4,430 

15,925 

0.285 

4,155 

2,060 

2.050 

5,635 

17,350 

10,796 

20,075 

4,600 

14.550 


20,075 


19.750 

3,750 

30,715 

12,975 

12,975 

2.800 

15, 100 

14.000 

3.090 

1,629 

1,174 

2,776 


30,715 


13,600 

14,270 

4,800 

2,860 

1.042 

1,586 

36,300 

2,075 

813 

727 

17,960 

13.200 


36,200 


4,400 

17,460 

28.700 

21.575 

2.221 

2,206 

8,250 

6,120 

1,416 

1,048 

2,132 

1.361 


28,700 


1,887 
1,328 
1,672 
1,285 
855 
1,200 
1,113 
1,242 

i,3n 

1,328 
1,414 
1.414 


1.457 
1,629 
2,050 
1,629 
1,285 
1,113 
1,285 
2,060 
1.200 
1,113 
1.200 
1.156 

1.113 


1.629 
2,100 
2,050 
2,470 
2.320 
2.006 
2,006 
1.963 

2,  aw 

842 
971 
941 


842 


1,178 

1,801 

1,686 

1,049 

727 

405 

340 

727 

380 

380 

706 

1,070 


340 


882 

1,584 

1,604 

1,604 

1,269 

1,094 

781 

772 

481 

442 

481 

864 


442 


l-feet. 

Run-off. 

Mean. 

Sec-ft.per 
■q.  mile. 

Depth  in 
inches. 

2.881 

1.10 

0.48 

5,667 

2.34 

2.44 

4,438 

1.83 

1.90 

1.938 

0.80 

0.80 

1.844 

0.76 

0.87 

2,352 

0.97 

1.06 

1,411 

0.58 

0.67 

2,336 

0.96 

1.10 

2,787 

1.15 

1.28 

1.006 

0.79 

0.01 

1.552 

0.64 

0.71 

1.794 

0.74 

0.86 

2,246 

0.93 

1.07 

4.488 

1.85 

1.92 

3,415 

1.41 

1.63 

2,409 

0.99 

1.10 

1,464 

0.60 

0.60 

1,350 

0.56 

0.63 

2.391 

0.96 

1.13 

3,854 

1.59 

1.83 

2.723 

1.12 

1.25 

2.841 

1.17 

1.35 

1,960 

0.83 

0.91 

2,827 

1.17 

1.35 

2,666 


4.608 
2,610 
8,187 
5.040 
3,244 
2,322 
4,360 
4,529 
2,502 
1,096 
1.016 
1,284 


3,402 


3,353 

u,  ncAr 

2,884 

1,449 

1,001 

888 

7,436 
1,150 
608 
487 
3,227 
3,261 


2.460 


1,369 

4.276 

8,877 

5,463 

1.692 

1,732 

1,913 

1,769 

716 

622 

780 

1.059 


1.10 


1.94 
1.08 
3.38 
2.06 
1.34 
0.96 
1.80 
1.87 
1.08 
0.43 
0.42 
0.53 


1.40 


1.38 
1.60 
1.19 
0.60 
0.41 
0.37 
3.07 
0.47 
0.25 
0.20 
1.33 
1.35 


1.02 


14.85 


2.24 
1.13 
3.90 
2.32 
1.54 
1.07 
2.06 
2.16 
1.15 
0.49 
0.47 
0.61 


19.16 


1.50 
1.73 
1.37 
0.67 
0.47 
0.41 
3.54 
0.54 
0.28 
0.23 
1.48 
1.56 


13.87 


0.56 

0.64 

1.76 

1.83 

3.66 

4.22 

2.25 

2.51 

0.70 

0.81 

0.71 

0.79 

0.79 

0.91 

0.73 

0.84 

0.29 

0.32 

0.26 

0.30 

0.32 

0.36 

0.44 

0.51 

2,521 


1.04 


14.04 
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Eatimated  monthly  discharge  of  Ocmulgee  River  at  Macon — Continued. 


lionth. 


Discharge  in  seoond-feet. 


Maximum.!  Minimum.     Moan. 


1808. 

January 

February 

March 

April 

May 

June 

July 

August 

SeptemlxT 

October 

November 

December 

The  year 

1899. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1900. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1901. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1902. 

January 

February 

March 

April 

May 

June 

Jrly 

August 

September 

October 

November 

December , 

The  year 


3,472 

1,195 

2.675 

12,120 

1,555 

1,740 

5.880 

15,000 

31,640 

28.760 

18,520 

16.920 


31,640 


19:840 

2.380 

21,920 

3.820 

18,292 

3.460 

11,060 

2,770 

5,090 

1.390 

2.800 

810 

3.220 

650 

2,140 

620 

1,720 

580 

6,820 

600 

3.340 

620 

4,000 

850 

21.920 


2,920 
46.240 

7,900 
30,700 

5.490 
39,940 
11.950 

3,820 
11.950 

5,250 

9,940 
10.840 


46.240 


13.010 

21,880 

22,720 

34.060 

13,590 

6.704 

19,780 

16,420 

29,440 

3.081 

1.314 

30.280 


34.060 


21.040 

38,680 

50.860 

10,840 

3.290 

3,120 

2.300 

6,260 

3.680 

2,620 

5.540 

11,950 

50,860 


860  ; 
820  j 
840  I 
940  ' 
600  '• 
388 
405  , 
{HO 
1.040 
1.020 
1,555 
2.042 


388 


580 


1.300 

964 

1.263 

2,619 

909 

653 

1,645 

4.630 

6.008 

5,734 

3.()08 

3,567 


2.749 


5.570 
8.140 
5.495 
4,481 
2.112 
1,331 
1.196 
1,071 

880 
1.339 

967 
1.581 


Run-off. 


Sec.-ft.  per  I  Depth  in 
sq.  mile,    i   inches. 


2.849 


940 
1,090 
3.280 
2,620  I 
1,900  I 
1,900 
2,140 
1,480 
1,195 
1,195 
1,360 
1,660 


940 


1.530 
9,700 
4.644 
7,005 
2,871 
8.216 
3,615 
1,995 
2.560 
1,876 
2.307 
4,079 


4.200 


4,906 
5,165 
4,586 
6,556 
2.806 
3,323 
2,521 
4,686 
3.913 
1.412 
1.104 
4,324 


3.775  • 


800 

2,060 

4.280 

2,780 

1,540 

995 

800 

865 

865 

800 

800 

1.125 


2,242 
8,444 
12.700 
4,738 
2.292 
1.631 
1,160 
1.624 
1,377 
1,430 
1,423 
2,961 


1.73 


1.56 


15.76 


0.63 

0.73 

4.00 

4.16 

1.92 

2  21 

2.89 

3-22 

1.18 

l.»» 

3.39 

3.78 

1.49 

1-72 

0.82 

0.95 

1.06 

1-18 

0.77 

o.»> 

0.95 

1.06 

1.68 

1-94 

23.20 


2.3;i 
2.22 
2!m 
3-01 
1.34 
1.53 
1.30 
2.23 
1,80 
.67 
.51 
2.05 


21.07 


.92 

1.06 

3.48 

3.62 

&24 

6l04 

1.95 

2.18 

.95 

1.10 

.67 

.75 

.48 

.55 

.67 

.57 

.64 

.59 

.68 

.59 

.66 

1.22 

1.41 

3,502 


L44 


19.46 
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Estimated  monlhly  discharge  of  Ocmulgee  River  at  Macon — Continued. 


Month. 


January... 
February.. 

March 

April 

May 

Jane 

July 

.\iigust . 

September. 

October 

November. 
December. 


1903. 


The  year. 


January  . 
February. 
March... 

April 

Mai 


1904. 


lay. 


June 

July 

\ogast 

September. 
October «  . 
November. 
December. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
CJctober.. . 
November. 
December.. 


1906. 


The  year. 


Dlflcharge  in  second-feet. 


Maxlmi^.  Minimum. 


2. 
42, 
31, 

16, 
7, 

28. 
7, 
7, 

16, 
2, 
1, 
1, 


760 
040 
960 
160 
380 
180 
380 
660 
840 
460 
960 
740 


42.040 


9,480 

6,540 

4,100 

3,060 

1,830 

2,490 

2,370 

12,600 

2,430 

400 

985 

3,505 


12.600 


5,170 
23,980 
2,940 
3,315 
2,460 
2,400 
4,560 
6,830 
1,230 
1,450 
2,130 
25,240 


25.240 


1,800 

1,920 

3,380 

2,760 

2,040 

1,920 

1,450 

1,176 

810 

960 

010 

960 


965 

1,495 

1,440 

1.330 

665 

510 

480 

810 

330 

250 

290 

570 

250 


Run-off. 


Mean. 


2,191 
11,845 
9,561 
5,003 
2,991 
4,962 
2,558 
2,460 
2,380 
1,110 
1,235 
1,272 


Sec  .-ft.  per  ^  Depth  in 
sq.  miu*.    '  inchea. 


810  I       3.964 


2,064 

3,149 

2,214 

1,535 

1,120 

1,029 

772 

2.967 

671 

300 

602 

1,295 

1,476 


970 

1,599 

1,040 

5.307 

1.230 

1.816 

1.076 

1.484 

935 

1,539 

640 

1.072 

700 

1,878 

400 

1,466 

270 

533 

466 

096 

526 

810 

670 

6,580 

270 

1,982 

a9o 

4.89 

3.94 

2.06 

L23 

Z05 

L05 

LOl 

.98 

.46 

.51 

.52 


1.63 


.851 
L30 
.913 
.633 
.462 
.424 
.318 
L22 
.277 
.124 
.248 
.534 


.609 


.817 


1.04 

5.00 

4  54 

2.30 

1.42 

2.29 

1.21 

L16 

1.00 

.53 

.57 

.60 


21.84 


.961 
1.40 
1.06 
.706 
.533 
.473 
367 
41 
.300 
.143 
.277 
.616 


L 


&26 


.660 

.760 

2L19 

2.28 

.749 

.864 

.612 

.683 

.635 

.732 

.442 

.493 

.774 

.802 

.605 

.608 

.220 

.246 

.287 

.331 

.334 

.373 

230 

265 

11.00 


o  Oage  heights  from  October  3  to  5  are  considered  too  low  to  reprpsent  the  true  mean, 
mum  diflchai^  for  the  month  has  been  assumed  to  apply  for  those  day.s. 


The  mlni- 


YBLLOW   RIVER   NEAR   STONE    MOUNTAIN. 

This  station  was  established  in  1905  for  the  purpose  of  making  a 
series  of  miscellaneous  measurements.  It  is  located  at  the  single-span 
bridge  known  as  Sextons  Bridge,  about  6  miles  east  from  Stone 
Mountain  and  2^  miles  above  the  old  Annistown  factory  site,  where 
there  is  a  large  amount  of  fall. 

The  section  is  good  for  measurements,  but  the  bed  is  sandy  and 
shifting.  Discharge  measurements  are  made  from  the  bridge.  Gage 
heights  are  determined  directly  from  the  bench  mark,  which  is  the 
top  of  the  downstream  end  of  the  floor  beam  at  the  middle  of  the 
span;  elevation,  21.00  feet  above  the  datum  of  the  assumed  gage. 

3696— IRR  197—07 8 
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Discharge  measurements  of  YeUaw  River  near  St<me  Mountain. 


Date. 

OasB 
height. 

Feet, 
LM 
L78 

Dia- 
chai^ge. 

Januarr  28 

1906L 

Sec,-ft. 
96 

November  23 

67 

YELLOW   RIVER   AT   ALMON. 

A  temporary  station  was  maintained  from  September  12  to  Decem- 
ber 31,  1897,  at  a  low  bridge  about  200  yards  below  the  Georgia  Rail- 
road crossing.  No  records  were  kept  during  1898.  On  May  9,  1899, 
the  station  was  reestablished  at  a  wagon  bridge  about  three-fourths 
of  a  mile  north  of  the  town  of  Almon  and  the  same  distance  up  the 
river  from  the  Georgia  Railroad  crossing.  The  station  was  discon- 
tinued December  31,  1901. 

The  gage  is  fastened  to  the  side  of  the  upstream  post  of  a  bridge 
bent  near  the  left  bank.  The  bench  mark  is  a  railroad  spike  driven 
into  a  sycamore  tree  on  the  left  bank  of  the  river  about  100  feet  above 
the  bridge;  elevation,  7.00  feet  above  gage  datum. 

Discharge  measurements  of  Yellow  River  at  Almon. 


September  19. 


Date. 


1806. 


Iiarch27 

June  21 

September  7 . 
Decembers. 


1897. 


May  3.. 
May  9.. 
May  16. 

June  6. 
June  27. 


IcRn). 


Oage 
height 


Feet. 
a  75 


a90 
Z50 
1.53 
2  10 


Dis- 
charge. 


2.97 

a  16 

Z30 

1.80 

2.42 

Sec.-ft. 
62 


876 
287 
123 
227 


481 
561 
364 
235 
427 


Date. 


August  7.. 
Octoljer  19. 


1809. 


Qum 
height 

Feet. 
1.40 
1.70 


Bis- 
charge. 


April  19.. 
November  30. 
December  22. 


190a 


January  29. 

April  3 

June  14 

August  8. . 
October  26. 
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Daily  gage  height,  infect,  of  Yellow  River  at  Alm^m. 


Day. 


Sept. 


1897. 


2. 

3. 

4. 

5. 

6. 

7. 

8- 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 


1.4 

1.3 

1.42 

1.4 

1.3 


Oct. 


Nov 


Dpc. 


1.2 

1.6    1 

2.2 

1.1 

1.65  ! 

2.8 

1.15 

1.98  1 

2.7 

1.2 

1.9    , 

2.2 

1.1 

1.88 

2.8 

1.15 

1.7 

2.9 

1.1 

1.5 

2.1 

1.1 

1.6 

2.08 

1.15 

1.75 

2.06 

1.2 

1.7 

2.0 

1.35 

1.68 

1.98 

1.9 

1.66 

1.98 

1.98 

1.64 

1.95 

1.0 

l.W 

1.89 

1.8 

1.64 

1.86 

1.52 

l.(>4 

1 

1.00 

Day. 


1897. 


Sept.       Oct. 


17 

1.25 

18 

1.3 

19 

1.3 

20 

1.22 

21 

1.2 

22 

1.2 

23 

1.28 

24 

1.35 

25 

1.25 

26 

1.3 

27 

1.36 

28 

1.3 

29 

1.28 

30 '.'. 

1.24 

31 

1 

1.6 

1.6 

1.7 

1.8 

1.7 

1.68 

1.66 

1.6 

1.58 

1.5 

1.4 

1.4 

1.46 

1.5 

1.6 


I 


1 
9.00 

2L40 

lao 

a40 

laso 

3.80 

2.58 

233 

Nov. 


1.68 

1.69 

1.66 

1.64 

1.66 

1.67 

1.66 

1.7 

1.66 

1.7 

1.7 

1.76 

1.8 

20 


Sec.-ft. 
218 
200 


3,205 
Ml 
966 


541 

4,636 

610 


253 


Dec. 


2.0 

206 

1.96 

2.0 

2.  OR 

2.09 

2.2 

218 

2.1 

2.18 

2.1 

2.0 

1.96 

20 

2.04 
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Daily  ga§€  height ^  infeety  of  Yellow  River  at  Almon — (Continued. 


D»y. 

Jan. 

1 

Fab. 

Mar. 

Apr. 

1 

1 

Jane. 

2.4 
2.1 
2.0 
1.9 

1.8 

1.8 
1.7 

1      1.7 
1.7 

1.7 
1      2.0 

2.5 
,      2.1 

1.9 

1.8 
1.8 
1      1.8 
1.7 
1.6 

1.5 
1.5 
1.5 
1.4 
1.4 

a2 

2.6 
2.0 
2.0 
1.8 

2.4 
2.4 
2.4 
2.4 

a4 

4.0 

a4 

6.7 
4.4 

as 
ai 

2.9 

2.8 

a2 
ao 

4.0 
6.0 
5.0 
4.0 

as 

a  2 
ao 

7.5 
11.0 
11.0 

12L0 
9.0 
9.5 
6.3 
5.0 

&0 
4.1 

as 
a4 
as 

July. 

1.6 
1.5 
1.4 
1.3 
1.4 

'      1.5 
1.8 

1.6 
1.8 
1.6 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.2 
1.8 
1.4 
1.4 

1.6 

1.8 
2.0 
1.4 
1.6 

2.4 

as 
ao 
a7 

2.8 
2.0 

4.0 

ao 
ao 

4.7 
4.0 

as 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

2.8 
2.7 
2.6 
2.5 
2.0 

2.0 
2.0 
2.0 
2.0 
2.5 

2.0 

ao 
as 
as 
ao 

4.0 

a2 
ao 

2.9 

2.8 
2.7 

'  Aug. 

1.9 
1.8 
1.7 
1.6 
1.6 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 

1.1 
1.1 
>      1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

ao 
ao 

2.8 
2.7 
2.5 
2.3 

a4 

2.7 
2.5 
2.3 
2.3 

2.2 
2.1 
2.0 
2.0 
2.0 

1.9 
1.9 
1.9 
1.9 
2-5 

2.3 
2.2 
2.0 
2.0 
2.0 

2.0 
2.5 
2.5 
2.4 
2.3 

2.0 
2.0 
2.0 
2.0 
2.0 

ao 

2.4 
2.3 
2.2 
2.2 
2.1 

1  8ept. 

2.1 

2.0 
1.8 
1.6 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

2.5 
2.0 
.      1.7 
1.5 
1.5 

1.4 
1      1.4 
1.4 
1.3 
1.3 

1.3 

1.3 

,      1.3 

1.2 
1.2 

'      1.2 
L2 
L2 
1.2 
1.2 

ao 
ao 

2.5 
2.3 
2-1 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

ao 
ao 

7.0 
4.0 

ao 

2.5 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

5.5 
4.2 

ai 

.3.4 

a4 

Oct. 

1.2 
1.2 
1.2 
1.2 
,      1.7 

2.0 

.      2.5 

4.0 

2.8 
2.2 

1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
2.0 

1.9 
1.7 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.7 
1.7 

2.0 
2.0 
2.0 
2.5 
2.5 

2.8 

as 

.    4.0 

ao 

2.7 

2.4 
2.4 
2.4 
2.3 
2.3 

2-2 
2-1 
2.0 
2.0 
2.0 

2.0 
2.0 

ao 
ao 

2.5 

2.3 
2.0 
2.0 
2.0 
2.0 
2.0 

ao 

4.5 
4.3 
4.0 

a  2 

Nov. 

1.6  1 

1.6! 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1-5 
2.2 
2.2 
1.9 

4.5 
4.0, 

a2  I 

2.5 
2.0 

i 

2.0 
2.0 
2.0  1 

4.3  ' 
4.0 

ao 

2.5  1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1 
2.0 
2.0 
2.0 
2.0 
2.0 

4.5 
3.5 
2.5 

2.4  1 
2.4 

2.2  1 

2.2 

2.4 

2.4 

2.4 

Dec. 

1      ^~"      ..  ' 

2.0 

2 

2.7 

3 

2.5 

4 

2.3 

5 

2.0 

6 

1 

1.9 

7.  .   ................... 

1 



1 

1.9 

J:::::::::::.-..':::: - 

1 

1.9 

9 

10 

11 

12 

....... 

....... 

1 

1 



a2 

'      2.8 

2.8 
2.7 
2.7 
2.5 
2.5 

2.5 
2.3 
2.1 
2.3 
2.1 

2.0 
2.3 
2.8 
2.5 
2.2 

%0 
2.0 
2.0 
1.9 
1.8 

as 

a7 

as 

7.2 
6l9 
4.0 

ao 
a4 
a2 
ai 
ao 

ao 
ao 

2.9 
2.8 
2.8 

2.8 
2.8 
2.7 

as 

2.8 

2.8 
2.6 
2.6 
4.0 

ao 

2.8 
2.6 
2.4 
2.4 
2.4 
2.4 

a2 

ai 
ao 
ao 
ao 

1.9 
1.9 

1.9 
4.0 

13 

14 

'' i 

t 

1 

1 

1 

ao 

2.5 
2.3 

2.0 

17 

2.0 

2.0 

19 L. 



2.0 

21 

22 







....... 

' 

2.0 

2.0 
2.0 

2.0 

24 



as 

25 



4.6 

28 





a4 

r          :::::.:!:::::;.:::::::,::::::: 

2.6 

28             ....!.. .   .,  ...'.. 

2.5 

»:::::::::::..:::.:..'::::-::::.:::::.- 

2.5 

."» 

1 

2.5 

31 

2.3 

lOOOl 
1 

2.1 
1.9 
1.9 
1.9 
2.0 

2.0 
2.0 
2.0 
2.0 
2.3 

Z9 
4.4 

as 
ao 

2.5 

2.6 
2.4 

a4 

4.0 
4.3 

a6 
ao 

2.8 
2.6 
2.5 

2.4 
2.3 
Z2 
2.1 
2.0 
2.0 

6.0 
&5 
6.0 
&0 
4.3  1 

2.0 
2.0 
2.0 
2.0 
2.6 

2.7 
2.5 
2.5 

a6 

&7 

&9 
l&O 

2ao 

l&O 
7.0 

&0 
4.9 
4.7 

ao 

4.7 

a9 
a8 
a7 
aj 
a7 

as 

as 
as 

r'. 



a4 

a4 

lao 

l&O 
12.0 

4.5 
4.5 

as 
a4 
a2 

ao 
ao 

4.7 

10.0 

6.0 

4.0 

as 
a6 
a4 
as 

as 
a4 
ao 
a4 
&o 

4.3 

a7 
a4 
a7 

5.5 

&o 

6.0 
4.4 
4.0 

as 
a2 

a2 
a2 
ai 
ai 
ai 

ai 
ao 
ao 
ao 
ao 

ao 

2.9 
2.9 
2.9 
2.9 

ao 

4.7 
4.0 

a4 
ao 

zo 
ao 

8.0 
9.0 
6.8 

12.0 

10.0 

6.0 

7.2 

12.0 

&8 
6.0 
5.8 
&'4 
4.3 

6.0 
11.0 

ia9 
as 

2.4 

2 

2-3 

3 

2.3 

4 

7.5 

70 

ao 

7 

as 

ao 

9 

2.9 

2.8 

12 

13 

14 

17 

w 

19 

22 

23 

24 1 

25 

27 

28 

29 , 

30 1 

31 

1901. 

1 

2 

3 

4 

5 ■ 

2.8 
2.9 
2.7 
4.0 

as 

a  2 
ao 

2.8 
2.8 

ao 

6.5 
4.5 

as 
as 
as 

ao 
ao 

2.9 
2.9 
4.0 
7.5 

2.4 
2.4 
3.0 
2.9 
2.8 
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Daily  gage  height^  in  feet,  of  Yellow  River  at  Alnum — Continued. 


Day. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1001. 


Jan. 


4.0 
3.8 
Z.7 
3.5 
3.4 

&0 

10.0 

10.0 

5l5 

4.5 

4.2 
4.0 
4.0 
3.8 

as 

3.5 
3.5 

a4 
a8 

4.0 

3.5 
3.A 

a4 
a4 

4.0 

a  5 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

5.5 

ao 

ao 

ao 

a2 

2.6 

2.8 

&5 

ao 

4.5 

ao 

4.4 

2.5 

ao 

6.8 

ao 

4.0 

2.9 

as 

2.4 

2.8 

6.3 

ao 

a9 

2.9 

a4 

2.3 

2.5 

5.4 

ao 

a8 

2.8 

a3 

2.2 

2.4 

4.6 

4.5 

a7 

2.8 

a2 

2.4 

2.8 

4.4 

4.0 

a7 

2.8 

ao 

2.3 

4.2 

4.0 

a5 

4.0 

2.7 

a4 

2.2 

a4 

a9 

ao 

9.5 

2.7 

a6 

2.2 

2.8 

a7 

2.9 

&4 

2.7 

a7 

2.8 

as 

as 

2.8 

&2 

2.6 

7.0 

ao 

7.0 

a4 

2.8 

ao 

2.6 

4.8 

as 

7.5 

a4 

2.8 

4.0 

2.8 

7.0 

a4 

4.8 

a4 

2.8 

&1 

2.8 

ai 

10.0 

as 

a4 

2.8 

&4 

2.8 

4.1 

7.0 

ao 

a3 

2.8 

4.5 

ao 

a2 

a4 

a9 

a2 

2.8 

4.0 

7.5 

a2 

a2 

ao 

a2 

2.8 

a9 

ai 

ai 

2.9 

10.0 

a2 

a4 

a8 

4.2 

ao 

2.8 

ao 

a4 

6.0 

a7 

a6 

ao 

2.7 

4.7 

a2 

7.0 

a6 

a4 

4.0 

2.6 

as 

a2 

10.0 

as 

a3 

4.2 

2.4 

ao 

a2 

7.0 

as 

a2 

as 

2.3 

9.0 

ao 

a4 

ao 

ai 

2.2 

10.0 

4.0 

a3 

2.9 

ai 

2.7 

4.8 

ao 

a2 

2.5 

4.0 

Sept. 


ai 
ao 

2.9 
2.9 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 

as 

9.0 

10.0 

4.8 

ao 
a6 
a6 
a4 
a2 

a2 
ao 
ao 
ao 
ao 


Oct. 


ao 
ao 
ao 
ao 
ao 

ao 
ao 

2.8 
2.8 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.4 
2.3 


2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 

2.8 

2.7 
2.6 
2.5 
2.4 
2.4 


2.7 
2.7 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 

ao 

4.8 

a2 
ao 

2.8 
2.8 

2.8 
2.8 

ao 
ao 
ao 

ao 

ao 

ao 

lao 

20.0 

lao 


Rating  tables  for  Yellow  River  at  Almon,<^ 

SEPTEMBER   12  TO   DECEMBER  31.  1807. 


I 


1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


120 
133 
147 
160 
175 
193 
212 
233 
255 
277 
300 
322 


MiVY  9  TO   DECEMBER  31,  1899. 


2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
a  00 

a  10 
a  20 
a  30 


345 
367 
300 
412 
435 
457 
480 
502 
525 
547 
570 
592 


a  40 
a  50 

a  60 
a  70 
a  80 
a  90 

4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Oage 
height. 

Dis- 
charge. 

Gag© 
height. 

Feet. 

Dlfl- 
chAige.  , 

Sec^t.   , 

Gage 
height. 

Dis- 
ohaige. 

'     Feet. 

Sec.-ft.  1 

Feet. 

Sec.-fl. 

i.eo 

130 

2.10 

194 

2.60 

326 

1.70 

140 

2.20 

211    1 

2.70 

366 

1.80 

152 

2.30 

231 

2.80 

406 

1.90 

165 

2.40 

256 

2.00 

450 

2.00 

.      170 

2.50 

290 

615 

4.60 

885 

637 

4.70 

007 

660 

4.80 

930 

682 

4.00 

952 

705 

5.00 

975 

727 

a20 

1,020 

750 

5.40 

1.065 

772 

1        5.60 

1,110 

795 

1        5.80 

1,155 

817 

840 

862 

. 

a  Above  gage  height  3.8  feet  the  rating  curve  is  a  tangent,  the  difference  being  30  iwr  tenth. 
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Rating  tabUsfor  Yellow  River  at  ^/moi»—  Continued. 
JANUARY   1  TO  DECEMBER  31,  1800. 


0am 
heli^t. 

Dlfl- 
Aaige. 

Gam 
height. 

Dia- 
charge. 

Gam 
,  height. 

Feet. 
6.60 

chaige.  I 

Gage 
hei^t. 

Dl8- 

ohaige. 

Feet. 

See^. 

Feet. 
3.60 

Sec-fi. 

See.Jt. 

Feet. 
0.00 

See.'ft. 
3,300 

2.00 

290 

3.70 

690 

5.80 

1,585 

0.50 

3,568 

110 

310 

3.80 

720 

&00 

1,690    . 

10.00 

3,837 

2.20 

330 

3.00 

750 

6i20 

1,707 

10.50 

4,106 

2.30 

350 

4.00 

780 

6.40 

1,904 

11.00 

4,375 

2.4) 

370 

4.10 

815 

6.00 

2,012 

11.50 

4,643 

2.50 

390 

4.20 

850 

6.80 

2,119 

1100 

4,012 

2.60 

410 

4.30 

885 

7.00 

2,227 

12.50 

5,181 

Z70 

430 

4.40 

oao 

7.20 

2,334 

laoo 

5,450 

2.80 

455 

4.50 

065 

7.40 

2,441 

1150 

5,718 

2.90 

480 

4.60 

090 

7.60 

2,540 

14.00 

5,067 

3.00 

506 

4.70 

1,035 

7,80 

2,656 

15.00 

6,525 

a  10 

530 

4.80 

1,060 

&00 

2,763 

16.00 

7,062 

3.20 

555 

4.90 

1,125 

&20 

2,870 

17.00 

7,600 

3.30 

680 

5.00 

1,175 

8.40 

2,077 

11 00 

8,137 

3.40 

006 

5.20 

1,275 

&60 

3,065 

10.00 

8,675 

3.50 

630 

5.40 

1,375 

&80 

3,]«2 

20.00 

0,212 

JANUARY   1  TO  DECEMBER  31.  1001. 


180 

652 

6.00 

1 
1,510 

0.40 

2,836 

100 

091 

6.20 

1,588 

0.00 

2,914 

4.00 

730 

6.40 

1,666 

0.80 

2,002 

4.10 

760 

6.60 

1,744    , 

10.00 

3,070 

4.20 

806 

6.80 

1,822 

11.00 

3,460 

4.30 

847 

7.00 

1,000 

1100 

3,850 

4.40 

886 

7.20 

1,078 

1100 

4,240 

4.50 

026 

7.40 

2,066 

14.00 

4,630 

4.60 

064 

7.60 

2,134 

15.00 

6,020 

4.70 

1,003 

7.80 

2,212 

16.00 

6,410 

4.80 

1,042 

100 

2,290 

17.00 

5,800 

4.90 

1,081 

120 

2,368    1 

1100 

6,100 

5.00 

1,120 

140 

2,446 

10.00 

6,580 

5.20 

1,198 

160 

2,524    ' 

20.00 

6,070 

5.40 

1,276 

180 

2.602 

5.60 

1,354 

0.00 

2,680 

5.80 

1,432 

0.20 

2,758 
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Estimated  monthly  discharge  of  Yellow  River  at  Ahnon. 
[Drainage  ana,  379  square  mllea.] 


DIschaige  In  second-feet. 

Run-ofl. 

Month. 

•tfa^p-imym 

Minimum. 

Mean. 

Sec.-ft.per 
aq.  milB. 

Depth  in 
inches. 

1897. 
September  12-30 

112 
174 

179 
450 

570 
670 

1,155 
660 
412 
750 
862 

1,087 

93 

86 

120 

160 

255 
176 
147 
120 
147 
147 
193 
277 

101 
119 
141 
215 

391 
276 
284 
223 
197 
256 
•    272 
405 

0.27 
.31 
.37 
.57 

1.03 
.73 
.75 
.50 
.52 
.68 
.72 

1.07 

0.18 

October 

.96 

November 

.41 

December 

.66 

1899. 
IfaylMl 

.88 

June 

.81 

July 

.86 

August 

.68 

September 

.!» 

October 

.78 

November 

.80 

December 

1.23 

1900. 
January 

920 
9,225 
3,837 
4,912 
2,333 
4>912 
1,175 
1,176 
2,763 
780 
955 
2,492 

275 
290 
505 
290 
370 
370 
290 
275 
290 
290 
290 
350 

427 

1,493 

963 

1,432 

622 

1,390 

570 

358 

492 

373 

379 

806 

1.13 
3.94 
2.54 
3.78 
1.64 
3.67 
1.50 

.94 
1.30 

.96 
1.00 
2.13 

1.30 

Febnutry 

4.10 

Vt^n^h      

2.93 

April 

4.21 

May 

1.80 

June 

4.00 

July 

1.73 

September 

October 

November 

1.06 
1.45 
1.13 
1.12 
2.46 

The  year 

9,225 

275 

775 

2.05 

27.40 

1901. 
Januftiy 

3,070 
5,020 
3,070 
4,591 
2,095 
1,900 
3,070 
3,070 
3,070 
925 
406 
6,970 

511 
455 
361 
482 
320 
406 
250 
235 
361 
266 
250 
283 

934 
1.076 
710 
1,221 
651 
741 
488 
0S8 
655 
397 
320 
880 

2.46 
2.84 
1.87 
3.22 
1.45 
1.96 
1.29 
2.61 
1.73 
1.05 
.84 
2.82 

2.84 

2.96 

March. .'. 

2.16 

April 

3.59 

Viy  _ ...      . 

1.67 

2.19 

July ." 

1.49 

3.01 

September 

1.93 

1.21 

November 

.04 

2.68 

6,970 

235 

947 

1.97 

25.67 

ALCOVY   RIVER   NEAR   COVINGTON. 

This  station  wa^  established  on  April  30,  1901,  about  3  miles  east 
of  Covington,  at  a  low  wooden  bridge  which  is  often  under  water.  It 
was  discontinued  on  December  31,  1904. 

The  banks  are  low  and  liable  to  overflow.  The  ground  on  the  right 
bank  is  low  and  swampy  for  several  hundred  yards  and  is  flooded  by  a 
moderate  rise.  The  bed  of  the  stream  is  sandy  and  shifting,  and  the 
water  is  sluggish  at  low  stages.  Dischai^e  measurements  were  made 
from  the  upstream  side  of  a  low,  two-span,  wooden  bridge  about  100 
feet  long.  The  initial  point  for  soundings  is  the  end  of  the  bridge 
floor  on  the  left  bank,  upstream  side.  The  gage  is  a  vertical  rod  10 
feet  long,  spiked  to  a  birch  tree  on  the  left  bank  of  the  river  2  feet  from 
the  upstream  side  of  the  bridge.     The  observer  was  Stephen  Belcher, 
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a  fanner  living  near,  who  was  paid  by  the  Georgia  Geological  Survey. 
Bench  mark  No.  2  is  a  copper  plug  set  in  the  solid  rock  on  the  north 
edge  of  the  side  ditch  on  the  upstream  side  of  the  road,  100  feet  from 
the  end  of  the  bridge,  on  the  left  bank  of  the  river;  elevation,  7.82 
feet  above  the  zero  of  the  gage. 


Discharge  rn^asurements  of  Alcoiy  River  near  Covington, 


Date. 


Ga^e 
heigl 


age 
iRht. 


1901.  Feet. 

April  30 3. 00 

June  14 3.12 

August  8 3. 64 

October26 2.00 


1902. 


Febmary  27 . . 

June  14 

July  18 

September  12. 


March  11 
May  28. . 
July  24.. 


1903. 


Dis- 
charge. 

Sec.-ft, 
W7 
353 
376 
182 


4.87 
1.70  I 
1.32  ' 
1.20 


4.41 
3.48 
1.92 


061 
156 

127 
128 


575 
385 
174 


Date. 


10O3 

August  27 

October  8 

Novemlwr  14 

December  19 

1904 

February  20 

April  13 

June  16 

July  12 

September  22 

September  22  a... 
September  22  b . . . 

December  6 

December  6 


Oaae 
helgnt. 

Feet. 
1.60 
1.50 
1.90 
1.85 


3.67 

2.11 

.63 

1.00 

.45 

.45 

.45 

3.35 

3.38 


Dis- 
charge. 

Sec.-ft, 
127 
120 
157 
156 


415 

202 

68 

94 

53 

42 

42 

328 

358 


a  200  feet  below  bridge. 


bSOO  feet  above  bridge. 


Daily  gage  height,  in  feet,  of  Alcoiy  River  near  Covington. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.9 
2.8 
2.8 
2.7 
2,7 

June. 

4.2 
4.3 
4.0 
3.3 
3.0 

2.7 
4.5 
4.0 
3.2 
2.6 

2.4 
2.3 
2.5 
3.1 
3.3 

3.8 
4.3 
4.8 
5.7 
5.3 

5.0 
3.6 
2.9 
2.6 
2.4 

2.8 
4.5 
5.1 
4.9 
3.6 

1.9 
1.4 
2.2 
2.0 
1.9 

July. 

4.0 
3.4 
2.8 
2.6 
2-4 

2.2 
2.0 
1.9 
1.9 
1.8 

2.0 
2.5 
3.1 
3.9 
4.6 

4.3 
4.0 
3.8 
3.3 
4.0 

4.8 
5.3 
5.8 
6.0 
4.2 

3.7 
3.2 
2.7 
2.5 
2.0 
2.4 

1.0 
1.0 
1.0 
2.2, 

1.7 

.Vug. 

1.6 
1.5 
1.4 
1.6 
1.6 

4.3 

5.1 
4.0 
2.5 
2.1 

5.2 
5.0 
4.0 
3.5 

4.8 

ai 
5.9 
5.5 
5.3 
4.6 

5.6 
5.6 

6.8 
6.2 
5.0 

4.5 
4.0 
4.7 
6.2 

ao 

4.9 

1.8 
1.4 
4.2 
3.7 
5.0 

Sept. 

Oct. 

3.0 
4.3 
4.3 
4.2 
3.2 

2.9 
2.5 
2.3 
2.3 
2.3 

2.3 
2.3 
2.5 
2.4 
2.4 

2.3 
2.1 
2.0 
2.0 
2.0 

1.9 
1.9 
1.9 
2.0 
2.0 

2.0 
2.0 
2.0 
2,0 
2.0 
2.0 

2.7 
2.5 
2.0 
1.7 
2.0 

Nov. 

2.0 
2.0 
2,0 
2.0 
2.3 

2.1 
2.1 
2.1 
2.0 
2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.1 
2.1 
2.5 

2.8 
2.6 
2.4 
2.4 
2.3 

2.3 
2.2 
2.1 
2.1 
2.1 

1.6 
1.7 
1.6 
1.9 
2.2 

Dec. 

1901. 
1 

5.0 
4.5 
3.7 
3.0 
2.8 

2.5 
2.4 
2.2 
2.0 
2.0 

2.0 
2.0 
1.9 
2.0 
2.1 

2.0 
5.0 
6.3 
5.9 
6.0 

5.3 
3.9 
3.2 
2.9 

2.8 

2.6 
2.5 
2.4 
2.4 
2.5 

1.4 
1.3 
1.2 
1.0 
1.0 

2.1 

2 

. 

2.0 

3 

2.8 

4 

• 

3.2 

5 

3.0 

6 

j 

1 

2.7 

2.7 

7 

1 

2.8 
2.6 
2.5 
2.4 

2.4 
2.3 
2.3 
2.4 
2.3 

2.2 
2.1 
2.0 
2.0 
2.5 

3.4 
4.5 
4.2 
3.7 
3.2 

2.9 
2.8 
2.7 
2.5 
2.4 

2.6 

8 

1 

2.5 

9 

2.4 

lol 

2.9 

11 

12 

1 

3.0 

1                        1 

2.7 

13 ' ' ' 

2  5 

14, 1 

'  2.5 

15 

1 

5.2 

16 

5.3 

17 

1 

4.5 

18 

4.2 

19 

1 

3.0 

20 

t 

2.8 

21 

1 

2.4 

22 

2  8 

23 

! ' 

2  8 

24 

1 

3  0 

25 

,,,,.,,. 

' 

3  2 

26 

1 

3.3 

27 

1 

3  1 

28 

! 

3  8 

29 

1 

5  4 

30 

3.0 

6.9 

31 

3.3 

7.4 

191X2. 
1 

a5 

5i4 
4L8 
4.3 
4.0 

5l2 
7.3 
&8 
7.0 
6.7 

t 

9.5 
7.2 

5.6 
5l0 

3.0 
3.5 
3.2 
.TO 

3.5 

2 

5.0 

3 

&2         4.8 

5  3 

4 

6.8 

45 

5  1 

5 

5.3        4.3!      2.9 

4.9 
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WATER    RESOURCES    OF    GEORGIA. 


Daily  gage  height,  in  feet,  of  Alcovy  River  near  Covington — Continued. 


Day. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
M. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


1902. 


1903. 


1904. 


Jan. 


Feb. 


3.7 
3.5 
3.4 
3.3 
3.2 


3.0 
3.4 
3.5 
3.0 
3.0 

3.0 
3.0 
3.0 
3.2 
3.6 
4.0 


3.2 
3.0 
2.9 
3.0 
2.9 

2.8 
2.7 
2.6 


2. 
2. 

2. 
3. 
3. 
2. 
2. 


2.7 
2.6 
2.5 
2.4 
2.3 

2.2 
2.2 
2.2 
2.4 
2.5 

2.5 
2.8 
3.1 
3.0 
2.9 
2.6 


2.0 
2.9 
2.0 
2.2 
2.4 

2.3 
2.2 
2.1 
2.2 
2.2 


6.3 
4.9 
4.4 
4.3 
4.0 


3.1 

3.8 

3.0 

3.7 

2.9 

3.6 

2.8 

3.6 

2.7 

3.6 

2.8 

3.8 

2.8 

3.8 

2.7 

3.8 

2.8 

3.7 

2.8 

3.7 

3.8 
3.8 
3.8 
4.2 
4.3 

4.4 

5.0 
12.8 


2.5 
2.5 
2.7 
3.0 
3.6 

4.0 
4.4 

8.0 
7.5 
7.0 

6.5 
6.5 
6.6 
6.2 
5l3 

4.9 
6.5 
6.7 
6.6 
5.4 

4.8 
4.6 
4.3 
4.0 
3.8 

3.7 
3.6 
4.3 


2.6 
2.5 
2.4 
2.3 
2.2 


2. 
2. 
2. 
2. 


Mar. 


3.5 


5.0 
4.8 
4.6 
4.5 
4.4 


5.8 
6.8 
6.7 
6.0 
5.7 

5.1 


4. 
4. 
4. 

4. 

4. 
3. 
4. 


5.5 
7.4 
6.9 


4.9 
5.5 
5.2 
4.7 
4.5 

4.2 
4.2 
4.1 
4.0 
4.5 

4.4 

4.3 
4.7 
5.1 
4.7 

4.6 
4.5 
4.0 
3.8 
3.7 

3.8 
5.5 
7.5 
8.6 
7.4 

6.1 
5.3 
4.9 
4.2 
5.7 
6.2 


2.9 
2.8 
2.9 
3.0 
2.9 

2.6 
4.0 
4.5 
4.9 
4.6 


Apr. 


4.2 
4.5 
4.9 
4.7 
4.5 

4.0 
3.8 
3.8 
3.7 
3.7 

3.6 
3.6 
4.3 
4.2 
4,0 

3.9 
3.8 
3.7 
3.7 
3.5 

3.4 

3.0 
3.0 
3.0 
3.0 


6.3 
5.7 
5.0 
4.8 
4.7 

4.5 
4.3 
4.8 
6.1 
5.9 

5.6 
4.5 
4.4 
4.7 
4.5 

4.3 
4.0 
3.8 
3.8 
3.7 


3. 
3. 
3. 
2. 
2. 


2.9 
3.3 
3.5 
3.3 
3.1 


2.4 
2.4 
2.5 
2.4 
2.0 

2.0 
2.5 
3.0 
3.7 
2.9 


May. 


2.8 
2.7 
2.6 
2.7 
2.6 

2.6 
2.6 
2.5 
2,5 
2.5 

2.6 
2.6 
2.8 
2.7 
2.6 

2.4 
2.6 
2.4 


June. 


1.7 
1.7 
2.5 
3.8 
2.7 

2.2 
2.0 
1.9 
1.8 
2.2 

2.7 
2.5 
2.3 
2.2 
2.1 

1.9 
1.9 
1.8 


2.3 

1.  o 

1.8 

2.2 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1  2 

2.0 

1.2 

2.0 

3.0 

7.0 

3.0 

6.7 

3.0 

5.7 

6.7 

5.2 

5.0 

5.4 

4.5 

6.1 

4.0 

&0 

3.4 

5.5 

3.5 

4.5 

3.3 

4.0 

3.1 

3.8 

3.0 

3.5 

2.9 

3.3 

3.3 

3.0 

4.0 

2.9 

4.2 

2.8 

4.0 

2.7 

3.5 

2.6 

3.1 

2.4 

2.9 

2.4 

2.8 

3.0 

2.7 

2.8 

2.6 

2.6 

2.5 

2.4 

2.5 

2.3 

2.5 

2.2 

3.3 

3.6 

3.5 

3.6 

3.1 

3.2 

2.8 

3.0 

2.7 

2.1 

2.9 

1.9 

2.4 

1.8 

2.3 

17 

1.6 

1.7 

1.3 

1.7 

1.6 

1.5 

1.4 

2.5 

1.5 

2.2 

1.6 

2.6 

1.6 

July. 


1.7 
1.6 
1.3 
1.2 
1.1 

1.0 
2.5 
2.0 
1.9 
1.8 

1.7 
1.6 
1.4 
1.4 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
2.3 
3.6 
3.7 
2.8 


2.8 
2.6 
2.7 
2.8 
2.7 


Aug. 


2. 
4. 

6. 
4. 
3. 

4. 
4. 
6. 
6. 
5. 


6 
5 
5 
4 

7 

8 
0 
5 
3 
1 


4.2 
3.2 
2.9 
2.7 
2.5 

2.3 
2.1 
2.0 
1.9 
1.9 

2.9 
2.7 
2.6 
2.4 
2.0 
2.0 


1.25 

1.15 

.8 

.6 

.6 

.6 

.4 

.75 
1.75 
1.7 


3.8 
2.5 
2.4 
1.9 
1.5 

1.4 
1.3 
1.0 
1.0 
2.0 

1.9 
1.2 
1.1 
1.3 
1.2 

1.1 
1.0 
1.0 
1.0 
1.0 


2.4 
1.5 


1.9 
2.5 
4.6 
3.8 
3.0 

2.7 
2.6 
2.4 
1.8 
1.7 

1.6 
1.6 
1.6 
2.2 
3.0 

4.0 
15 
3.6 
2.4 
2.0 


2. 
3. 


3.0 
2.6 
2.0 


1.3 


.8 
1.2 
3.65 
1.85 
1.45 

1.3 
2.8 
3.1 
4.4 
4.8 


1.0 
1.2 
1.1 
1.0 
1.0 


1. 
1. 
2. 
3. 
2. 


2.4 
2.0 
1.7 
2.2 
2.8 

2.9 
2.4 
2.1 
1.6 
3.0 

3.0 
3.4 
2.8 
2.6 
2.8 


1.2 
1.2 
1.2 
1.2 
1.4 

1.3 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.0 
1.2 
3.3 

4.4 

4.7 
4.0 
3.7 
2.4 

2.2 
2.0 
1.9 
1.8 
1.7 


1. 
1. 
1. 
1. 


1.6 


1.16 
1.0 
.8 
1.3 
2.6 

1.7 

1.16 

1.0 

1.1 

1.0 


1.9 
1.8 
1.7 
1.6 
1.6 

1.6 
2.2 
2.6 
2.6 
2.1 

1.9 
1.7 
1.6 
1.7 
1.8 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
2.1 
2.0 
1.9 
1.8 
1.7 


1.6 
1.4 


4 

6 
6 


1.6 
1.6 
1.6 
1.6 
1.6 

1.4 
1.4 
1.4 
1.4 
1.4 


2.1 
2.0 
2.0 
1.6 
1.6 

1.6 
1.5 
1.5 
1.4 
1.4 

1.6 
1.6 
2.7 
3.2 
2.9 

2.2 
2.0 
1.7 
1.7 
3.3 

4.1 
3.3 
3.0 
2.4 
2.4 


1.7 
1.7 
1.8 
2.3 
2.7 

3.0 
2.6 

2.0 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 


Dec. 


4-7 
2.5 
3.2 
3.0 
2.9 

2.7 
2.4 
2.2 
2.2 
2.1 

2.7 
3.0 
3-5 
2.9 
2.4 

3.0 
2.9 
2.8 
2.7 
2.6 

2.4 
2.4 
2.9 
2.9 
3.0 
3.0 


9 
9 

8 
8 


1.8 

2.2 
2.1 
2.0 
2.1 
2.5 

2.2 
2.0 

2.0 
2.1 
2.5 


1.4 

1.9 

2.3 

1.4 

2.5 

2.2 

2.0 

2.2 

2.0 

1.9 

2.2 

1.8 

1.8 

2.0 

2.0 

1.7 

2.0 

2.2 

1.6 

2.0 

2.5 

1.6 

2.0 

2.2 

1.6 

2.0 

2.1 

1.5 

2.0 

2.0 

1.6 

2.0 

2.0 

1.6 

1.9 

2.6 

1.6 

1.9 

2.4 

1.6 

1.9 

2.3 

1.5 

1.9 

2.2 

1.5 

2.1 

.25 

.65 

1.1 

.45 

.65 

1.4 

.3 

.8 

1.5 

.2 

1.3 

1.7 

.2 

1.46 

2.5 

.2 

1.55 

3.4 

.35 

1.36 

3.45 

.3 

.95 

3.4 

.36 

.95 

2.4 

.8 

.9 

2.3 

AliTAMAHA   DRAINAGE   BASIN,   STREAM   PLOW. 
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DaUy  gage  height,  infect,  of  Alcovy  River  near  Conngton — Continued. 


Day. 


Jan. 


Feb.     Mar.  I  Apr.     May. 


1904.  > 

11 1  2.3 

12 '  X5 

13 ,  2.4 

14 ;  2L6 

15 1  X3 

16 1  2.1 

17 !  2.6 

18 '  2.7 

19 2.6 

20 2.4 

21 '  3.4 

22 1  3.5 

23 4.5 

24 !  4.1 

25 3.5 

36 ,  3.0 

27 1  2.9 

28 2.7 

29 1  2.6 

W I  2.5 

31 1  2.9 


&5 
6lO 
4.5 

4.1 
3.8 

3.6 
3.2 
3.0 
3.4 
3.7 

4.2 
4.7 
5lO 
4.7 
4.4 

3.9 
3.4 
3.2 
3.0 


4.0 
3.3 
3.0 
3.0 
3.5 

3.6 
3.2 
3.0 
2.8 
2.5 

2.5 
2.9 
3.1 
3.1 
2.9 

2.8 
2.8 
2.7 
2.6 
Z3 
2:3 


2.5 
2.3 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
ZO 

2.J 
2.1 
2.0 
2.1 
2.0 

2.2 
Z2 
2L2 
2.0 
1.9 


2.9 
2.0 
1.9 
1.4 
1.4 

1.5 
1.4 
1.5 
1.3 
1.3 


3 
3 
2 
2 
1 

1 

1 


1.1 
1.0 
1.0 
2.0 


'  June. 

July. 

Aug. 

Sept. 

Oct. 

1.3 

1.65 

6.7 

1.0 

0.3 

1.2 

1.6 

6.9 

.75 

.3 

1.1 

1.0 

476 

.8 

.25 

1.0 

1.2 

3.Z 

.75 

.25 

.9 

.9 

3.1 

.76 

.26 

«8 

.76 

4.9 

.7 

.26 

.6 

.7 

4.76 

.6 

.26 

.6 

.5 

2.8 

.66 

.26 

.5 

.6 

2.0 

.6 

.25 

.4 

.7 

1.8 

.6 

.3 

.4 

.9 

1.7 

.46 

.25 

.7 

.6 

1.4 

.4 

.25 

.6 

.7 

1.2 

.3 

.25 

.5 

.8 

1.2 

.3 

.25 

.5 

.7 

1.2 

.6 

.9 

.5 

.6 

1.1 

.46 

.85 

.46 

.6 

1.15 

.4 

.75 

.4 

.4 

1.7 

.35 

.65 

.75 

.6 

1.4 

.3 

.65 

1.3 

.6 

1.25 

.3 

.65 

.7 

1.1 

.65 

Nov.    Dec. 


0.85 
.85 
1.6 
1.46 
1.3 

1.36 

1.2 

1.1 

1.05 

1.1 

1.15 

1.1 

1.6 

1.8 

2.15 

2.0 
1.6 
1.3 
1.2 
1.2 


2.2 

2.26 

2.0 

1.95 

1.7 

1.7 
1.8 


7 
7 
6 


1.6 
1.6 


6 
6 


1.76 

1.86 

1.8 

2.1 

2.6 

2.9 
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Rating  tables  for  Alcaiyy  River  near  Covington. 

APRIL  30  TO  DECEMBER  31,  1901.a 


Oa«e 
leignt. 


heig^ 


Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 


1. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


90 
00 
10 
20 
30 
40 
50 
60 
70 
W 
90 


Dl»- 
ch&rge. 

Oace 
height. 

8ec.-H. 

'     Feet. 

Ill 

3.00 

118 

3.10 

126 

3.20 

134 

3.30 

143 

3.40 

152 

3.50 

102 

,       3.60 

173 

3.70 

1S5 

3.80 

198 

3.90 

212 

4.00 

226 

4.10 

241 

4.20 

257 

4.30 

273 

'        4.40 

200 

4.50 

Dis- 
charge. 


8ec.-ft. 

327 
346 
365 
384 
403 
422 
441 
460 
479 
496 
517 
536 
555 
574 
503 


Gage 
height. 

Dis- 
charge. 

8ee.-ft. 

Gam 
height. 

Dip- 
charge. 

Feet. 

Feet. 

Sec.-ft. 

4.60 

612    , 

1        7.40 

1,144 

4.70 

631    ! 

7.60 

1,182 

4.80 

650    , 

7.80 

1,220 

4.90 

660    ' 

8.00 

1,258 

5.00 

688 

8.20 

1,296 

5.20 

736    ! 

8.40 

1,334 

5.40 

764 

8.60 

1,372 

5.60 

802 

8.80 

1,410 

5.80 

840 

9.00 

1.448 

6.00 

878 

10.00 

1,638 

6.20 

916 

11.00 

1,828 

6.40 

9M 

.      12.00 

2,018 

6.60 

902 

13.00 

2.206 

6.80 

1,030 

7.00 

1,068 

7.20 

1,106 

JANUARY  1  TO  DECEMBER  31, 1902.* 


1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


108 
114 
121 
128 
136 
144 


1.60 

152 

2.10 

197 

2.60 

252 

1.70 

160 

2.20 

207 

2.70 

265 

1.80 

160 

2.30 

218 

2.80 

278 

1.90 

178 

2.40 

220 

2.90 

292 

2.00 

187 

2.50 

240 

3.00 

306 

a  Above  gafre  height  3.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  19  per  tenth, 
ft  Aboive  gage  hel^t  3.0  feet  the  above  table  la  the  aame  as  the  1901  table. 
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Rating  tables  for  Alcovy  River  near  Covington — Continued. 


JANUARY  1  TO  DECEMBER  31. 19«3.tf 


Gage 
height. 


Dis- 
charge. 


feet. 

Sec. -feet. 

1.00 

88 

1.10 

94 

1.20 

100 

1.30 

107 

1.40 

114 

1.50 

122 

1.60 

130 

1.70 

140 

1.80 

150 

1.90 

160 

2.00 

170 

2.10 

182 

2.20 

194 

helgfc^. 

Dis- 
charge. 

Gage 
height. 

Feet. 
3.50 

Dis- 
charge. 

See.-feet. 
392    ' 

'     Gage 
height. 

Feet. 
4.70 

Dis- 
chaxge. 

Feet. 
2.30 

Sec-feet. 
206 

Sec.-Ua. 

2.40 

218 

3.60 

410    1 

4.80 

650 

2.50 

232 

3.70 

430 

4.90 

670 

2.60 

246 

3.80 

450 

5.00 

690 

2.70 

260 

3.90 

470 

5.20 

730 

2.80 

274    i 

4.00 

490 

5.40 

770 

2.90 

290    1 

4.10 

510 

5.60 

810 

3.00 

306 

4.20 

530    1 

5.80 

850 

3.10 

322 

4.30 

550 

6.00 

890 

3.20 

338 

4.40 

570 

7.00 

1,090 

3.30 

356 

4.50 

590 

8.00 

1,290 

3.40 

374 

4.60 

610 

I 
i 

9.00 

1 

1,490 

JANUARY  1  TO  DECEMBER  31, 1904. 


0.20 

1 
38    , 

,       1.50 

135 

2.70 

.30 

45 

I        1.60 

144 

2.80 

.40 

52 

1.70 

153 

2.90 

.50 

59 

;        1.80 

162 

3.00 

.60 

66 

1.90 

171 

3.10 

.70 

73 

2.00 

180 

3.20 

.80 

80 

2.10 

190 

3.30 

.90 

87 

2.20 

201 

3.40 

1.00 

95 

2.30 

212 

3.50 

1.10 

103 

2.40 

223 

3.60 

1.20 

111 

2.50 

234 

3.70 

1.30 

119 

2.60 

246 

3.80 

1.40 

127 

J 

• 

250 

3.90 

460 

272 

4.00 

480 

286 

4.20 

522 

300 

4.40 

564 

315 

4.60 

606 

331 

4.80 

648 

347 

5.00 

600 

364 

5.20 

734 

382 

5.40 

778 

401 

5.60 

822 

420 

5.80 

866 

440 

6.00 

910 

oAt  about  6  feet  gage  height  the  right  bank  overflows  for  a  width  of  about  1,000  feet.  Bank  ia  covered 
by  a  thick  swamp  growth,  so  the  velocity  is  probably  small.  Above  gage  height  .1.6  the  rating  curve 
is  a  tangent,  the  dineT«nce  being  20  per  tenth. 

Estimated  monthly  discharge  of  Alcovy  River  near  Covington. 

[Drainage  area,  228  square  miles.] 


Month. 


May 

June 

July 

August 

September. 

October 

November. 
December. 


1901. 


January. . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


1902. 


The  year. 


Discharge  in  second 

l-feet. 
Mean. 

Run-off. 

Maximum. 

Minimum. 

Sec.-ft  per 
sq.  mile. 

Depth  In 
inches. 

503 

162 

271 

1.19 

1.37 

821 

198 

442 

1.94 

2.16 

840 

143 

377 

1.65 

1.90 

1,030 

111 

582 

2.55 

2.94 

935 

152 

361 

1.58 

1.76 

555 

152 

228 

1.00 

1.15 

273 

162              183 

.80 

.89 

1, 144                 162  ;           303 

1.72 

1.98 

973  '               265 

391 

1.72 

1.98 

2. 170                 422 

675 

2.96 

3.08 

1,543                 479 

754 

3.31 

3L82 

802                 308 

496 

2.18 

2.43 

403 

187 

251 

1.10 

1.27 

460 

121 

195 

.86 

.96 

441 

108 

163 

.71 

.82 

688 

108 

193 

.85 

.96 

384 

106 

204 

.89 

.9U 

265 

144 

181 

.79 

.91 

517 

136             212 

-93 

1.04 

745                 197              344 

1 

1.51 

L74 

2, 170                 108 

338 

L48 

20.02 

AliTAMAHA   DBAINAOB   BASIN,  8TBEAM   FLOW. 
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Ettimated  moTUhly  diteharge  of  Alcovy  River  near  Covington — Continued. 


Month. 


1908l 

JannaTy 

Febmaiy 

March 

April 

f^y 

Jane 

July 

Augnst 

September 

October 

November 

December 

The  year 

1904. 

January 

February 

MAfCh 

AprO 

MAy 

June 

July 

August 

September 

October 

November 

December 

The  year 


DischATge  in  second-feet. 
Maqimum.   Minimum.      Mean. 


356 

1,290 

1,410 

950 

830  I 

1,090  I 

990 

690 

630 

170 

306 

232 


1,410 


585 

800 
660 
420 
286 
286 
157 
888 
234 
87 
195 
373 


888 


194 
232 
430 
170 
232 
194 
160 
107 
88 
114 
140 
150 


88 


180 

201 

212 

171 

95 

52 

52 

80 

45 

38 

63 

103 


262 

691 
689 
535 
371 
468 
375 
244 
186 
126 
178 
185 


359 


Run-oir. 


Sec.-ft.  por 
sq.  mile. 

Depth  In 

inches. 

1.15 

1.83 

X03 

3.16 

3.08 

a48 

.    2.85 

2.62 

1.63 

1.88 

2.05 

2.29 

1.64 

1.89 

1.07 

1.23 

.82 

.91 

.55 

.63 

.79 

.88 

.81 

.93 

38  I 


1.5H  21.23 


264 

1.16 

1.34 

406 

1.78 

1.92 

331 

1.45 

1.67 

209 

.917 

1.02 

147 

.645 

.744 

105 

.460 

.613 

84.2 

.369 

.425 

200 

1.27 

1.46 

80.8 

.354 

.     .395 

W.6 

.222 

.256 

115 

.504 

.562 

193 

.846 

.975 

190 

.831 

11.28 

ALOOVY   RIVER   NEAR   STEWART. 

This  station  was  established  September  16,  1905,  by  M.  R.  Hall. 
It  is  located  at  a  wooden  wagon  bridge  known  as  '^  Waters  Bridge/' 
about  15  miles  south  of  Covington,  Gkt.,  and  5  miles  from  Stewart, 
below  the  mouth  of  Bear  Creek  and  about  4  miles  from  the  mouth 
of  the  river.  The  station  is  important  because  it  is  a  short  distance 
below  a  large  amoimt  of  fall  at  the  old  Newton  factory  site. 

The  channel  curves  to  the  left  bank  about  45^  in  300  feet  above 
the  station,  and  is  straight  for  1,000  feet  below  the  station.  The 
right  bank  is  high  and  will  not  overflow.  The  left  bank  may  over- 
flow about  200  feet  at  high  floods.  The  channel  above  and  below 
appears  to  contain  much  sand,  which  is  shifting,  though  the  bed  is 
mostly  rock  in  the  part  under  the  right  span  of  the  bridge,  to  which 
nearly  all  of  the  flow  is  confined  at  lowest  stage  of  water. 

Discharge  measiurements  are  made  from  the  bridge  of  three  spans 
of  about  50  feet  each. 

A  vertical  staff  gage  is  attached  to  a  birch  tree  at  the  right  edge  of 
the  water,  12  feet  upstream  from  the  bridge.  It  is  read  once  each 
day  by  A.  J.  White.  The  bench  mark  is  a  cross  and  circles  cut  on  a 
solid  rock  outcrop  at  the  right  edge  of  the  water,  just  under  the 
downstream  side  of  the  bridge;  elevation,  2.36  feet  above  the  datimi 
of  the  gage. 
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Discharge  meaguremenU  of  Alcovy  River  near  Stewart. 


Date. 


1005. 

September  16 

September  16 

November  24 

November  24 


Oage 
hd^t. 

Dl8- 

chaxge. 
8ec.-ft. 

Feet, 

1.64 

48 

1.55 

48 

2.03 

106 

2.  as 

105 

Date. 


January  13. 
January  13. 


1006. 


Dia- 
height !  <diaige. 


Oage 
leight 


Sfc-ft. 
680 
600 


Daily  gage  height^  in/eet,  of  Alcoi^  River  near  Stewart. 


Day. 

Sept. 

Oct. 

Nov. 

1.05 

1.8 

1.8 

1.6 

1.65 

1.7 

2.05 

1.75 

1.8 

2.1 

3.3 

2.8 

2.8 

2.7 

2.45 

2.25 

1005. 
1 

1.65 

1.6 

1.6 

1.7 

1.75 

2.0 

2.05 

1.75 

1.76 

1.65 

2.0 

1.8 

1.05 

2.05 

2.0 

1.06 

2 

3 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13..... 

14 

15 

16 

1.55 

Dec. 


2.05 

2.05 

6.25 

6.2 

7.5 

7.0 

6.0 

5.3 

6.3 

5.2 

5.2 

5.8 

6.0 

6.2 

4.8 

4.2 


Day. 

Sept. 

1.75 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

1.55 

1.55 

1.5 

1.5 

1.5 

1.45 

1.5 

Oct. 

1.&5 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.65 

1.8 

1.85 

1.85 

i.a5 

1.0 
1.0 

Nov. 

Dec 

1005. 
17 

2.1 
2.1 
2.1 
2.1 
2.0 
2.05 
2.0 
2.0 
2.0 
2.1 
2.2 
2.2 
2.05 
2.15 
........ 

4.2 

18 

4.0 

10 

3.8 

20 

5.8 

21 

7.5 

22 

7.0 

23 

7.8 

24 

7.0 

25 

6w0 

26 

5.5 

27 

4.8 

28 

4.4 

20 

4.4 

30 

4.2 

31 

4.2 

Raixng  table  for  Alcovy  River  near  Stewart  from  September  16  to  December  51,  1905. 


Oage 
height. 

Dis- 
charge; 1 

Feet. 

Sec.-ft. 
34     I 

1.40 

1.50 

44 

1.60 

55 

1.70 

66 

1.80 

77 

1.00 

88 

2.00 

100 

2.10 

112 

2.20 

124 

2.30 

136 

2.40 

150 

2.60 

164 

2.60 

178 

Oage 
height. 

Feet. 
2.70 
2.80 
2.00 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.00 


Dis- 
charge. ' 

Oage 

height. 

1                 ' 

Sec.-ft. 

;     Feet. 

102 

4.00 

206 

4.10 

220 

4.20 

236 

4.30 

252 

4.40 

268 

4.50 

284 

4  60 

300 

4.70 

318 

4.80 

336 

4.00 

354 

5.00 

372 

6.20 

302 

6.40 

Dis- 


Sec.-ft. 
412 
432 
432 
474 
406 
518 
540 
564 
688 
612 
636 
688 
740 


Oage 
height. 

Feet. 

Dia- 
charge. 

Sec.'fL 

.^.eo 

706 

6.80 

852 

6.00 

010 

6.20 

070 

6.40 

1,030 

6.60 

i,ogo 

6.80 

,    1,150 

7.00 

'    1,210 

7.20 

1,274 

7.40 

1,338 

7.60 

1,402 

7.80 

1,466 

E8tim€ited  monthly  discharge  of  Alcovy  River  near  Stewart. 
[Drainage  area,  305  square  miles.] 


Month. 


1006. 

September  16-30 

October 

November 

December 


Discharge  In  second-feet. 


Maximum. 

Minimum. 

72 

39 

106 

65 

284 

55 

1,466 

106 

Mean. 


Ron-ofP. 


Sec.-ft.  per 
aq.  mile. 


52.0 
76i5 

117 

766 


0.134 
.104 
.206 

1.04 


Depth  in 
inobea. 


a  075 
.224 
.330 

2.24 


ALTAMAHA   DRAINAGE   BASIN,   6TBEAM   FLOW. 
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TOWALIGA   RIVER   NEAR  JULIETTE. 

The  drainage  basin  of  this  stream  occupies  a  small  area  in  central 
Georgia,  its  headwater  tributary  adjoining  those  of  Flint  River  on 
the  west,  and  small  creeks  draining  into  the  Ocmulgee  on  the  east. 
The  river  is  a  tributary  of  Ocmulgee  River,  entering  it  25  miles  above 
Macon.  The  area  drained  is  a  rolling  country  and  extensively  culti- 
vated. A  gaging  station  was  established  by  B.  M.  Hall  near  its 
mouthy  at  the  Southern  Railway  bridge,  2  J  miles  north  of  JuUette  on 
May  5,  1899,  but  observations  of  gage  heights  were  not  started  until 
November  2.    The  station  was  discontinued  December  31, 1901. 

At  low  stages  measurements  were  made  at  the  wagon  bridge  a 
half  mile  above  the  railroad  bridge.  W.  L.  Jackson,  a  farmer  Uving 
a  half  mile  from  the  bridge,  was  the  observer.  His  address  is  Bemer, 
Ga.  The  rod  is  nailed  to  the  timber  crib  at  the  base  of  the  left- 
bank  pier  of  the  iron  single-span  bridge.  Bench  mark  No.  1  is  at 
the  top  of  the  downstream  iron  girder  under  the  cross-ties  40  feet 
from  the  left  end  of  the  bridge;  elevation,  37.30  feet  above  gage 
datum.  Bench  mark  No.  2  is  at  the  top  of  the  rail  at  the  same 
point;  elevation,  38.80  feet  above  gage  datum. 

Discharge  rruasuremenis  of  Towaliga  River  near  Juliette. 


Date. 


Oase 
elKOt. 


helg! 


1809.                        I  Feet. 

Mays 3.45 

May  17 1  2.10 

NoTember2 1.50 

NoTember2 1.50 

Deoemberl6 1.90 


Febrnary  17. 

Aprils 

DtM!diib6r  8. 


1900. 


6.36 
2.60 
2.75 


D.s- 
chtLTg' 


Sec.-ft. 
581 
255 
167 
163 
184 


1,025 
348 
468 


Date. 


I  Qage       Di>- 
beignt. '  charge. 


ISOI. 


I 


Feet. 


January  14 3. 75 

February  22 2.70 

May8 i  2.22 

July  27 '  1.48 

September  13 1.65 

September  22 2.63 

Novembers 1.65 


Sec. -ft. 
563 
362 
301 
172 
163 
312 
186 


Daily  gage  height,  in  feet,  of  Towaliga  River  near  Juliettt. 


Day. 

Nov. 

Dec. 

Day. 

1  Nov. 

1 

1.2 

1    1-1 
1.2 

Dec. 

1.6 

1.55 

1.5 

3.7 

3.6 

2.5 

2.0 

1.9 

Day. 

1  Nov. 

1.6 
1.3 
1.3 
1    1.2 
1.3 

'   1.3 

1    ^-2 

Dec. 

Day. 

1899. 

25 

26 

27 

28 

29 

30 

31 

Nov. 

1.2 
3. :» 
3.2 
2.2 

1.8 

Dw. 

1»9. 
I 

1.7 

1.65 

1.65 

L75 

L76 

1.65 

1.56 

1.6 

1809. 

9 

10 

U 

12 

13 

14 

16 

16 

1,  1899. 

17 

18 

'  19 

20 

21 

22 

'  23 

1  24 

1.8  ' 

i.'e  1 

4.0 

3  8 

5::::::: 

5 

6 

7 

1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 

2.5 
2.1 
1.1 
2.0 
1.9 
1.9 

8 

I 
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Daily  gage  height,  in  feet,  of  Toualiga  River  near  Juliette — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1000. 

1 

2 

2.2 
2.2 
2.0 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.7 
2.8 
2.3 
2.2 

2.1 
2.0 
-2.1 
2.8 
3.2 

2.9 
2.5 
2.3 
2.2 
2.2 

2.1 
2.0 
2.1 
2.0 
2.0 
2.1 

5.1 
5.9 
7.2 
5.4 
4.8' 

4.3 
4.1 
4.3 
3.9 
3.9 

3.5 
6.1 
5.8 
4.3 
2.9 

2.5 
7.1 
5.8 
3.6 
3.3 

3.1 
3.0 
2.8 
2.8 
3.0 

2.8 
3.0 
2.8 
3.0 
3.0 
2.8 

2.0 
1.9 
1.9 
2.1 
2.7 

2.6 
2.3 
1.4 
2.4 
7.3 

11.8 
14.1 
14.8 
16.5 
16.3 

8.3 
4.8 
3.8 
3.3 
3.2 

2.4 
4.0 
3.3 
2.9 
2.4 

3.0 
2.9 
2.4 

2.8 
3.0 
3.4 

8.3 

8.8 

4.6 
3.5 
5.2 
5.9 
6.0 

5.8 
4.6 
3.6 
3.3 
3.0 

3.0 
'2.9 
2.8 
2.7 
2.7 

2.7 
2.6 
2.8 
3.0 
3.0 

3.0 
3.0 
2.7 

2.9 
4.3 
3.1 
2.8 
2.4 

2.4 
1.4 
2.9 
3.4 
2.8 

2.3 

1.3 
2.0 
1.1 
1.0 

4.0 
3.1 
2.3 
1.1 
3.3 

3.1 
2.3 
2.2 
2.7 
3.4 

4.0 
3.6 
2.8 
2.4 
2.4 
2.1 

2.7 
2.7 
2.6 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 

4.1 

4.1 
2.0 
3.4 
3.1 
3.1 

2.6 
2.9 
2.8 
2.7 
2.5 

2.9 
2.6 
2.4 
2.9 
3.1 

6.3 
11.6 
5.3 
4.0 
3.6 
9.2 

1.8 
1.6 
2.6 
2.8 
2.6 

2.5 
2.7 
2.6 
2.5 
2.5 

3.4 
5.7 
4.0 
2.9 
2.8 

2.7 

2.7 

12.8 

17.8 

14.8 

7.8 
12.8 
5.5 
4.8 
4.1 

3.6 
3.4 
3.2 
3.3 
3.2 

8.8 
11.7 
13.9 
12.0 

5.6 

4.7 
4.2 
3.9 
3.5 
3.4 

3.3 
3.2 
4.3 
4.6 
4.0 

3.6 
3.2 
3.1 
4.6 
4.0 

3.4 
3.1 
2.9 
2.9 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

3.1 
3.6 
4.9 
3.3 
3.1 

2.6 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.4 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.'2 
2.1 
2.1 
2.8 
2.9 

2.5 
2.4 
2.4 
2.2 
2.1 
2.1 

2.5 
2.4 
2.4 
2.3 
2.3 

2.3 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.6 

3.5 
7.6 
7.1 
3.5 
3.4 

2.8 
2.5 
2.5 
2.4 
2.3 
4.8 

2.0 
2.1 
2.1 
3.7 
2.9 

2.5 
3.2 
6.2 
2.4 
2.6 

2.9 
2.3 
2.3 
2.4 
2.3 

2.9 
3.3 
3.8 
4.1 
6.2 

2.2 
1.9 
2.2 
9.8 
10.8 

8.8 
6.8 
6.6 
6.2 
4.2 

5.6 
3.7 
2.8 
2.5 
2.3 

2.3 
5.0 
3.8 
2.4 
2.2 

2.2 
2.1 

3.6 
4.0 
5.0 

5.6 
4.6 
3.3 
2.5 
2.3 

2.2 
2.2 
3.0 
4.6 
3.4 

2.2 
2.3 
2.3 
2.1 
2.0 

4.0 
4.0 
3.5 
3.5 
4.1 

3.5 
3.8 
4.2 
4.0 
4.0 

3.8 
3.7 
4.4 
3.7 
2.2 

2.0 
1.8 
1.0 
1.0 
1.0 

1.0 
1.5 
1.5 
2.2 
1.9 

1.6 
2.4 
2.5 
4.0 
5.1 
3.4 

2.0 
3.0 
2.2 
2.0 
2.0 

1.8 
2.2 
1.8 
9.2 
2.8 

2.4 
2.2 
2.0 
2.0 
2.0 

2.1 
2.1 
2.0 
9.1 
3.5 

1.8 
1.6 
1.5 
2.6 
2.2 

1.5 
1.4 
1.3 
1.8 
2.4 
2.0 

2.2 
2.2 
L7 
1.7 
2.3 

1.7 
1.5 
1.3 
1.2 
1.2 

1.2 
1.1 
1.3 
1.0 
1.7 

1.5 
1.3 
1.9 
1.3 
1.2 

1.1 
0.8 
0.9 
2.1 
3.0 

4.3 
2.6 
1.5 
1.2 
1.6 
5.6 

2.0 
3.0 
1.7 
1.6 
1.5 

1.4 
2.6 
2.4 
1.9 
1.8 

4.6 

a4 

3.1 
2.4 
4.3 

6.1 
11.2 
4.2 
3.1 
4.2 

3.1 
2.6 
5.9 
9.0 
4.6 

4.5 
3.4 
2.4 
4.5 
3.1 
2.6 

4.5 
1.5 
1.0 
1.6 
1.6 

1.3 
1.2 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
2.4 
8.0 

6.4 
4.2 
3.1 
2.9 
2.0 

1.4 
1.3 
1.2 
1.3 
1.3 

1.2 
1.2 
1.1 
1.1 
0.8 

3.4 
2.6 
2.1 
2.0 
1.8 

1.5 
1.5 
1.5 
1.4 
1.4 

1.5 
1.6 
1.6 
1.8 
1.6 

1.6 
12.2 
7.6 
3.6 
3.0 

3.0 
2.7 
2.4 
2.3 
2.1 

1.8 
1.8 
2.0 
3.4 
3.0 

0.9 
1.0 
L4 
2.1 
3.4 

3.6 
3.9 
3.8 
1.7 
1.6 

1.6 
1.6 
1.7 
1.7 
1.6 

1.4 
1.3 
1.1 
1.1 
1.1 

1.1 
1.1 
2.4 
3.6 
3.6 

2.9 
2.1 
1.6 
1.3 
1.2 
1.2 

2.6 
2.6 
3.0 
2.2 
2.0 

2.0 
2.0 
1.9 
1.8 
1.8 

1.8 
2.0 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.6 

1.5 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.3 
2.0 
&2 
7.0 
6.4 

3.5 
2.2 

2.1 
2.1 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
2.0 
1.9 

1.8 
1.8 
1.9 
1.9 
2.6 

4.4 
3.1 
2.4 
2.3 
1.9 

1.6 
1.5 
1.6 
1.6 
1.6 

1.5 
1.5 
1.6 
1.5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.5 
1.4 
2.0 
2.4 

2.3 
2.1 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

L9 
1.9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

4.7 

4.0 
3.4 

3.0 
3.0 
2.4 
2.4 
2.3 

2.0 
2.0 
2.3 
9.0 
7.4 

4.0 
3.6 
3.0 
2.6 
0.4 

21 

7.5 

22 

6.5 

23 

3.5 

24 

3.5 

25 

2.8 

26 

2.7 

27 

2.5 

28 

2.5 

29 

2.3 

30 

3.4 

31 

4.3 

1901. 
1 

1.7 

2 

1.7 

3 

1.7 

4 

2.0 

5 

2.5 

6 

2.4 

7 

8 

9 

10 

11 

2.0 
1.8 
1.8 
2.0 

2.0 

12 

2.0 

13 

2.0 

14 

2.0 

15 

7.0 

16 

6.4 

17 

18 

19 

20 

21 

22 

6.3 
2.8 
2.6 
2.3 

2.1 
2.3 

23 

2.2 

24 

2.6 

25 

2.3 

26 

2.1 

27 

28 

29 

30 

31 

3.1 
6.4 
11.0 
8.5 
6.4 

ALTAMAHA   DBAINAOE   BASIN,  STREAM   FLOW. 
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RaJting  table  for  Towaliga  River  near  Juliette  from  November  2 ^  1899,  to  December  SI, 

1901,0. 


Oafle 

Dto- 
cluuige. 

8ec.-fl.  ' 

Qage 
hd^t. 

charge.  ■ 

Feet, 

Feet. 

8ec^. 

1.00 

120  1 

2.20 

273 

1.10 

127 

2.40 

309 

i.ao 

135 

2.60 

345 

i.ao 

144 

2.80 

381 

1.40 

154 

3.00 

417 

1.50 

166  , 

3.20 

453 

1.60 

177  : 

3.40 

480 

1.70 

190  ■ 

3.60 

525  ; 

1.8D 

204 

3.80 

561 

1.90 

220 

4.00 

507 

2.00 

237 

4.20 

633 

Oa« 
Eielg&t. 


DU- 
eharge. 


Feet. 
4.40 
4.60 
4.80 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
9.00 


See.-ft. 
660 
705 

741 

777 

867 

957 

1.047 

1,137 

1.227 

1,317 

1,407 


Qage 
height. 


Feel. 

10.00 

11.00 

12.00 

13.00 

14.00 

15.00 

16.00 

17.00 

18.00 


chaige.  ; 

Sec-ft. 
1  677 
1,857 
2,037 
2,217 
2,397 
2,577 
2,757 
2.037 
3,117 


•Above  gage  Juight  2.0  feet  the  rating  curve  la  a  tangent,  the  difference  bring  18  pt>r  tenth. 

Estimated  monthly  discharge  of  Towaliga  River  near  Juliette. 

{Drainage  area.  350  square  miles.] 


Discharge  in  second-feet. 


Month. 


November  2  to  30. 
December 


1809. 


Maximum. 


480 
507 


1000. 


January.. 
February. 
March.... 

April 

Ha! 


lay. 


June 

July 

August 

September. 
October... 
November. 
December. 


453 

2,847 
567 

3,081 
750 

1,821 
705 
867 

1,317 
579 

1,353 

1,407 


The  year. 


IflOI. 


3.081 


January.. 
February . 
March.... 

April 

May. 


Jane 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1,173 

1,461 

1,965 

2,379 

1,245 

885 

1,533 

1,893 

1,245 

417 

309 

1,857 


2.379 


Minimum. 


127 
127 


220 
154 
120 
177 
255 
220 
120 
109 
109 
114 
144 
220 


109 


Mean. 


170 
248 


274 
1,449 
354 
751 
422 
505 
408 
222 
271 
243 
367 
526 


489 


327 

602 

345 

576 

300 

520 

363 

707 

255 

380 

237 

440 

144 

337 

154 

531 

154 

360 

165 

209 

154 

185 

190 

476 

144 


444 


Run-off. 


Sec-ft.  per 
sq.  mile. 


Depth  in 
inches. 


0.49 
.71 


0.53 
.82 


.78 

4.14 

1.01 

2.15 

1.21 

1.70 

1.17 

.63 

.77 

.69 

1.02 

1.50 


1.40 


.90 

4.31 

1.16 

2.40 

1.40 

1.90 

1.35 

.73 

.86 

.80 

1.14 

1.73 


18.68 


1.72 

1.65 

1.49 

2.02 

1.09 

1.26 

.96 

1.52 

1.03 

.60 

.63 

1.36 


1.96 
1.72 
1.72 
2.25 
1.26 
1.41 
1.11 
1.76 
1.15 
.69 
.69 
1.57 


1.27 


17.20 


MIDDLE  OCONEE  RIVER  NEAR  ATHENS. 

Middle  Oconee  River  rises  in  Hall  County  and  flows  southeastward 
through  Jackson  and  Clarke  counties  to  its  junction  with  the  East 
Fork,  6  miles  below  Athens.  It  drains  a  rolling  area  of  300  square 
miles. 

Measurements  were  begun  at  Athens  on  October  11,  1901,  the  sta- 
tion having  been  estabUshed  by  Prof.  C.  M.  Strahan,  of  the  University 
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of  Georgia.  It  is  located  on  a  wagon  bridge,  known  as  Mitchells 
Bridge,  on  the  Athens  and  Lawrenceville  road,  3^  miles  from  Athens 
and  about  7)  miles  above  the  junction  of  Middle  Oconee  with  its 
eastern  fork.  It  is  4  miles  above  the  dam  of  the  Princeton  factory,  an 
8-foot  shoal  intervening,  and  one-third  of  a  mile  below  the  dam  of  the 
Athens  Electric  Railway  Company.  The  station  was  discontinued  on 
October  25,  1902. 

The  channel  is  straight  and  unobstructed  except  by  remains  of 
old  piers  just  inside  the  present  piers,  the  old  piers  being  covered  at  a 
gage  height  of  3  feet.  The  banks  are  high  and  the  approaches  short. 
The  water  rises  rapidly  in  time  of  flood,  the  maximum  gage  height 
being  22.9  feet  and  the  average  gage  height  2.5  to  3  feet. 

Discharge  measurements  were  made  from  the  bridge,  which  is  of  the 
covered  wooden  lattice  type.  The  initial  point  for  soundings  is  a 
spike  at  the  west  end  of  the  north  bridge  truss.  The  gage  is  of  wire, 
mounted  on  the  north  truss,  near  the  east  end  of  the  bridge.  It  is 
protected  by  a  plank  cover  and  locked.  The  bench  mark. is  the  top  of 
the  lower  chord  at  the  gage  pulley,  26.85  feet  above  the  river  bottom, 
which  is  the  zero  point  of  the  gage,  the  latter  being  set  to  read  zero 
when  the  weight  touches  the  bottom.  The  graduations  are  laid  off 
on  the  lower  chord  20  feet  and  can  be  extended  to  26  feet. 

• 

Discharge  measurements  of  Middle  Oconee  River  at  Athens, 


Date. 


October  11... 

1901. 

October  26 

December  31 

Januarys... 

1902. 

Oage 
keUfnt. 


heigl 


Feet. 
2.80 
2.80 

11.18 


3.65 


Di»- 
chaige. 


Sec.-ft. 

496 

491 

6,779 


856 


Date. 


February  28. 

May  2 

June  30 

July  17 

July  19 

July  22 


1902. 


Gage 
heigfat. 

Dis- 
chATge. 

Feet. 

Sec.-fl. 

22.50 

16,970 

(«) 

836 

1.70 

275 

2.10 

400 

1.95 

350 

1.85 

318 

o  Oaglng  made  7  miles  above  Athens. 
Daily  gage  height,  in  feet,  of  Middle  Oconee  River,  near  Athens. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


1901. 


Oct. 


I 
Nov.       Doc 


2. 
2. 
2. 
3. 
2. 


2.9 


2.8 

r 

2.7 

2.7 

2.7 

2.7 

3.1 

2.8 

3.1 

2.9 

2.9 

2.8 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.8 

2.7 

3.0 

2.7 

3.0 

2.8 

2.8 

2.8 

2.8 

2.8 

2.9 

2.8 

4.3 

2.7 

3.5 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


1901. 


Oct. 


2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.8 
2.8 
2.8 
2.8 


Nov. 

Dec. 

2.7 

3.2 

2.7 

3.0 

2.8 

2.9 

3.0 

2.8 

2.9 

2.8 

2.8 

2.8 

2.8 

3.1 

2.8 

3.4 

2.7 

3.3 

2.7 

3.2 

2.7 

3.2 

2.6 

4.2 

2.7 

11.2 

2.7 

18.0 

10.2 

ALTAMAHA    DRAINAGE    BASIN,   STREAM    FLOW. 
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Daily  gage  height,  in  feet,  of  Middle  Oconre  River,  mar  Athens. 


Dav 


Jan.        Fol>.       Mar.       Apr.       May.      June.      July.       Aug.      Sept.       Oct 


1902. 

1 

2 

z[  .[" .WWW ... \" 

4 

5 1 

ft 

(............ .• 

S 

9 

10.. 

11 

12 

i;t I 

14 

15 

V} 

17 

IS ' 

19 

2!) 

21 

22 

h'.'.'...'. 

24 

25 

2i; 

27 

2*i 

2tJ  

9) 

;ii 


4.2 
8.9 
3.7 
3.6 

3.5 

3.5 
3.4 
3.4 
3.3 
3.3 

3.3 
3.2 
3.2 

.3.2 
3.2 

3.1 
3.2 
3.3 

3.3 
3.2 

3.2 
3.2 

.3.2 
3.2 
3.4 
4.4 
3.9 
4.3 


r..2 

14.0 

17.0 

5.5 

4.2 


3.9 

3.8 
3.8 
3.0 
3.5 

3.5 
3.4 


3. 
3. 
3. 

3. 
3. 
3. 
3. 
3. 


3.7 
3.7 
3.5 
3.5 
4.0 

4.3 

3.8 

2.5.5 


19.0 
7.3 
5.7 
5.2 

4.8 

4.6 
4.4 
3.8 
3.0 
3.6 

3.3 
3.3 
4.0 
3.5 
3.4 

5.3 
8.4 
4.7 
3.6 
3.3 

3.1 
3.0 
2.9 
2.9 
2.9 


2. 
2. 

5! 
II. 

18. 
4. 


3.0 
3.2 
3.0 
2.9 
2.9 


2.5 
2.5 


2. 
2. 
3. 
3. 
2. 

2, 
2. 
2. 
2. 


2.8 
2.8 
2.7 
2.7 
2.6 

2.0 
2.6 
2.5 
2.5 
2.0 


2.8 


8 
2 

t 

0 

8 


2. 
2. 
2. 

2. 
o 

A*  ■ 

2. 
o 


5 
4 
4 

4 
4 
4 

3 


2. 
2. 
2. 

*«  • 

2. 


*>  2 
2.2 
2.1 
2.1 
2.1 
2.1 


2.3 

2.3 
2. 3 
2. 3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 


2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
2.4 
2.3 
2.2 
2.1 

2.1 
2.0 
2.0 
2.0 
2.2 

2.4 
2.2 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
1.9 
1.9 


1.7 
1.7 
2.1 
2.0 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.9 
2.0 
2.5 
3.8 
2.3 

2.2 
2.1 
2.0 
1.9 
1.8 

1.8 
1.9 
1.9 
1.9 
2.2 

1.8  i 
2.0. 
2.3 
2.0 

1.8 
1.8 


1.8 
1.8 
2.9 
2.0 
2.7 

2.0 
2.0 
1.9 

1.8 
1.8 

1.7 
2.1 
2.0 
1.9 

1.8 

1.7 


1.0 
1.0 
1.6 
1.7 
1.7 
1.7 


1.7 

2.2 

1.7 

2.3 

1.7 

2.4 

1.7 

1.9 

1.7 

2.3 

1.7 
1.0 
1.6 
2.1 
2.1 

1.9 
1.8 
2.5 
2.3 
1.9 

1.6 


1.7 

1.6 

1.7 

1.0 

1.7 

1.8 

1.7 

2.1 

1.7 

1.9 

1.7 

1.7 

1.0 

1.7 

1.0 

1.0 

1.0 

3.0 

5.0 
3.9 
3.0 
2.1 
2.0 


2.3 
2.1 
1.9 
1.8 
1.8 

1.8 
2.3 
2.3 
2.1 
2.0 

1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 


Rating  tables  for  Middle  Oconee  River,  near  Athens. 
OCTOBER  11  TO  DECEMBER  31,  1901.  a 


Ga«e 
height. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dl8- 

chaiigo. 
Sec.-ft. 

Gagu 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft.   1 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.(i0 

4aa 

4.50 

1.261 

a80 

2.hL'2 

11.  .50 

7.050 

2,70 

464 

160 

1,315 

7.00 

3.000 

1-2.00 

7.500 

2.80 

499 

4.70 

1,370 

7.20 

3,180 

12.50 

7,9.50 

2.<.0 

535    1 

4.80 

1.426    1 

7.40 

3,3«0 

1100 

8,400 

aoo 

572    1 

4.90 

1,4J'3    ! 

7.  CO 

3.540 

11 .50 

8,8,50 

3ul0 

610 

&00 

1.541 

7.80 

3.7':o 

14.00 

9,:«)0 

.120 

t^ 

5.10 

1,600 

8l00 

3.900 

ISlOO 

10.200 

3.  .TO    , 

091 

5.20 

1,661 

8.20 

4,080 

141 00 

11,100 

.140 

733 

5l30 

1.723 

8.40 

4.200 

17.00 

12.000 

150 

776 
820 

5.40 

1.780 

8.  m 

4.440 

18.00 

12,<;()0 

1  fiO 

5l50 

1,850 

8.  SO 

4,020 

19.00 

13,  SCO 

170 

8lt5 

5.  CO 

1,915 

9.00 

4,800 

20.  00 

14,700 

180 

911     i 

5.70 

1.982 

9.  20 

4.9S0 

21.00 

15.f<)0 

1^0 

9.58 

Sif-O 

2,050 

9.40 

5,  ICO 

22.00 

16,  .VM) 

4.00 

1.006 

5u90 

2.119 

V.  to 

5,340     1 

2100 

17.400 

4  10 

1.055 

a  00 

2.  liJO 

9.80 

5,5:0 

24.00 

18,  .100 

4.20 

1.105    , 

&20 

2,'XH\ 

10. 00 

5.7f)0 

25.00 

19,200 

4.30 

1,156    1 

a  40 

2.4R0 

10.  .50 

6, 1.50 

4.40    1 

1.20.J 

1 

a  CO 

2,(552 

11.00 

6,CXX) 

JANUAB 

LY  1  TO  C 

K'TOBER  25,  1902.6 
120    ,          7.5.5 

1.00 

243 

2.40 

4.00 

1.040 

1.70 

275    1 

2.50 

631     ' 

130 

7h7 

4.10 

1.0S8 

1.80    . 

307 

2.60 

5*)3 

140 

•    819 

4.20 

1,131 

l.SO    1 

339 

2.70 

595 

150 

^51 

4.30 

1.174 

2.00 

371     1 

2.80 

627 

160 

884 

4.40 

1,217 

2.10 

403 

2.90 

i^m 

170 

irxt 

4.50 

1,201 

2.20 

435 

3.00 

691 

180 

96(» 

2.30    , 

467 

110 

723 

190 

1.005 

1 

_  ,_  _L 



a  Above  gage  height  7.0  feet  the  rating  curve  Is  a  tangent,  the  difTen'nco  being  90  per  tenth. 
ft  Al)ove  gage  height  4.5  feet,  this  table  is  the  same  as  the  1901  table. 
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Estimated  monthly  discharge  of  Middle  Oconee  Rivera  near  Athens. 

[Dr&inage  area,  395  square  miles.] 


Month. 


Discharge  In  second-feet. 


Run-off. 


Maximum. 


ii<»o  «     I  Sec.-f  t.  per !  Depth  in 
"®*°*'  I    sq.  mile.    !   inches. 


1901. 

Octoher  11-31 572 

November 572 

December 12, 900 

1902. 

January 1,217 

February 19, 560 

March 13, 800 

April 884 

May 531 

June 499 

July 966 

August 659 

September 1,915 

October  1-25 499 


404 

508 

1.20 

430 

486 

1.23 

464 

1,373 

3.48 

723 

837 

2.12 

819 

2,362 

5.06 

659 

2,189 

5.54 

531 

652 

1.65 

403 

458 

1.16 

275 

383 

.97 

276 

375 

.95 

243 

317 

.80 

243 

426 

1.08 

307 

367 

.93 

0.80 
1.37 
4.01 


2.44 

6.23 
6.39 
1.84 
1.34 
1.08 
1.10 
.92 

i.ao 

.87 


OCONEE   RiyER   AT   BAKNETT    SHOALS. 

This  station  was  established  by  Prof.  C.  M.  Strahan,  of  the  Univer- 
sity of  Georgia,  on  August  6,  1901,  and  was  discontinued  on  August 
23,  1902,  for  want  of  an  observer.  It  was  located  at  Bametts  Bridge, 
1  mile  above  Bamett  Shoals  and  4  miles  east  of  Watkinsville.  Dis- 
charge measurements  were  made  from  the  downstream  side  of  the 
bridge,  which  is  a  covered  lattice  single-span  bridge,  with  a  total 
length  of  109  feet  between  abutments.  The  observer  was  R.  L. 
McRee,  a  storekeeper  at  Bamett  Shoals,  who  read  the  gage  once 
daily  at  ordinary  stages  and  twice  daily  during  low  stages,  when  the 
regularity  of  the  flow  is  affected  by  the  small  dam  of  the  Georgia 
factory,  6i  miles  up-stream.  The  gage  is  a  10-foot  rod  nailed  to  a 
tree  on  the  left  bank  just  above  the  bridge,  and  extended  to  a  length 
of  16  feet  by  means  of  a  plank  marked  in  feet  fastened  above.  The 
bench  mark  is  a  large  nail  driven  into  the  tree;  elevation,  6.00  feet 
above  the  datum  of  the  gage. 

Discharge  measurements  of  Oconee  River  at  Bamett  Shoals. 


Date. 


MayZ 

August  6 

AugUHt  13 

September  6 . , 
September  20. 
October  19. . . 
December  cO. 


1901. 


Gaee 

Dis- 

leignt. 

charge. 

Feet. 

Sec.-fi. 

1.40 

1,025 

2.70 

1,461 

4.53 

1.882 

2.22 

825 

4.77 

2.832 

2.05 

808 

Date  ^^  '     ^•*- 

^*^*  height. :  charge. 

1902.  Feet.      Sec-fl. 

Januar\' 1 6.35  1       5,061 

MarchZL 3.20          1,412 

May31 2.10,           800 

June28 1.77  i           619 


12.10       16,670 
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Daily  gage  height  ^  in  feet  ^  of  Oconee  River  at  Bamett  ShoaU. 


1. 

3. 

4. 

o. 

fi. 

7. 

8 

9. 
10. 
11. 
12 
13 
14. 
1.1- 
16. 


Day. 


1901. 


4.  A 
4.1 

4.1 
6.1 


3.3 
3.0 
2.7 
2.5 
2.4 
2.3 
2.3 
2,2 
2.2 
2.2 
2.5 
2.3 
2.3 
2.2 
2.1 
2.2 


2.3 

3.5 
3.9 
3.0 
2.5 
2.3 
2.2 
2.1 
2.1 
2.2 
2.2 
2.1 


2. 
2. 
2. 
2. 


Nov. 


2.0 
2.0 
2.0 
2.0 
2.0 
ZO 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Dec. 


2.1 

2.1 
2.0 
2.3 
2.2 
2.1 
2.0 
2.0 
2.0 
2.4 
2.3 
2.2 
2.2 
3.0 
5.0 
4.0 


Day. 


Aug. ,  Sept. 


I  1901. 

17 dO 

18 3. 8 

;  19 4.8 

20 5.9 

21 4. 8 

22 8.3 

2> 9.7 

24 7.0 

'  25 4.0 

20 3. 4 

27 ft.  5 

28 ft.  3 

I  29 ft.  3 

I  :o 4.5 

31 3.4 


6.4 

8.3 
8.6 
4.7 


3. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


Oct.  I  Nov.   Dec. 


2.1 

2.1 

2.05 

2.1 

Zl 

Zl 

ZO} 

Zl 

ZO 

ZO 

ZO 

ZO 

ZO 

ZO 

ZO 


ZO 
ZO 
Zl 
Z2 
Z2 
Zl 
Zl 
ZO 
ZO 
ZO 
ZO 
Z3 
Z2 
Z2 


3. 
2. 
Z 
2. 
2. 


ZO 
Z3 


2. 

Z 

Z 

3. 

.*). 
10. 
IZO 

9.5 


2 

1 

,0 
,0 
,0 

0 


1. 
2 

3. 
4. 

5. 


6. 
7. 
8. 
9. 
10. 

11. 
12- 
13. 
14. 
15- 

16. 
17. 
18. 
19- 
30. 

21. 
-22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
.31. 


Day. 


1902. 


Jan.   Feb.  I  Mar.   Apr.   May.   Juno. 


5.8 
4.0 
3.0 
Z9 
Z8 

Z7 
Z6 
Z5 
Z4 
Z4 

Z4 
Z4 
Z4 
Z3 
Z3 

Z3 
Z3 
Z3 
Z4 
Z3 

Z5 
Z4 
Z3 
Z6 
Z5 

Z4 
Z5 
Z6 
Z9 
3.0 
4.0 


8.0 

14.0 

10.0 

8.9 

7.6 

6.0 
4.8 
3.9 
3.3 
3.0 

Z8 
Z7 
Z7 
Z7 
3.0 

3.3 
3.3 
3.2 
3.0 
Z8 

Z6 
Z6 
Z5 
Z5 
Z5 

Z6 

8.0 

17.0 


14.0 
8.0 
6.0 
5.0 
4.5 

4.0 
3.6 
3.0 


Z2 


Z2 
Zl 
Zl 
Zl 
ZO 

ZO 
Z2 
3.0 
Z3 
Z2 

Zl 
2.1 
1.0 
1.8 
1.9 

Z5 
Z2 
Zl 
ZO 
Z7 


Z2 

ZO 

Z2 

1.8 

Z2 

1.8 

Z3 

1.7 

Z3 

1.7 

Z3 

1.7 

Z2 

1.7 

Zl 

1.6 

Zl 

1.7 

ZO 

1.7 

2.0 

ly. 

Aug. 

1.5 

1.6 

1.5 

1.6 

1.5 

Z4 

Z6 

Z4 

Z7 

3.9 

1.8 

Z5 

1.8 

1.9 

1.9 

1.7 

1.7 

1.6 

1.9 

1.6 

Z5 

1.8 

Z4 

Z4 

3.2 

1.8 

Z2 

1.6 

4.3 

1.8 

4.3 

1.6 

Z5 

1.7 

ZO 

1.7 

1.9 

1.5 

1.8 

1.7 

1.7 

1.8 

1.7 

1.9 

1.6 

1.6 

1.6 

1.6 

1.8 
1.7 
1.7 
ZO 
1.8 
1.7 
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Rating  tables  for  Oconee  River  at  Bamett  Shoals. 

AI'OrST  13  TO  DECEMBER  31,  1901.« 


Qage 
height. 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.60 
3.60 
a  70 


Dis- 

Gage 
height. 

Dis- 

(}ago 

Dis- 

Gage 
height. 

Feet. 

Dis- 

charge. 

charge. 

height. 

charge. 

Sec.'ft. 
3,835 

charge. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

780    ■ 

3.80 

1,878 

5.60 

8.80 

9,946 

824 

a90 

1,958 

5.70 

3,980    1 

9.00 

10,360 

870    ' 

4.00 

2,060 

&80 

4.130 

9.60 

11,360 

918 

4.10 

2,145 

&90 

4.285    1 

laoo 

12,370 

968 

4.20 

2,233 

aoo 

4,445 

ia60 

13.380 

1,020 

4.30 

2,324 

&20 

4,780 

ILOO 

U,df.O 

1,074 

4.40 

2,418 

a40 

5,135 

1L50 

15.400 

1,130 

4.50 

2,515 

&60 

5,510 

12.00 

16,410 

1.188 

4.60 

2,615 

&80 

5,906 

12.50 

17,420 

1,248 

4.70 

2,719 

7.00 

6,310 

13.00 

18,430 

1,310 

4.80 

2,827 

'        7.20 

6,714 

laso 

19,440 

1,374 

4.90 

2,939 

7.40 

7,118    ' 

14.00 

20,450 

1,440    i 

S.00 

3,055 

1        7.60 

7,522    ' 

15.00 

22,470 

1,508    1 

5.10 

3,175 

7.80 

7,926 

16.00 

24.490 

1,678 

5.20 

3.299 

8.00 

8.330 

17.00 

26,510 

1.650 

5.30 

3,427 

8.20 

8,734    ; 

1.724 

5.40 

3.550 

8.40 

9.138 

1,800 

1 

5.60 

3.695 

8.  CO 

9.542 

JANUARY  1  TO  ATOrST  23.  1902.ft 


1.50 
1.60 
1.70 


520 

1.80 

665 

2.10 

813 

2.40 

907 

568 

1.90 

713 

2.20 

8(i4 

2.50 

1,020 

616 

2.00 

703 

2.30 

915    1 

«  Above  ga«e  height  6.8  feet  the  rating  curve  is  a  tangent,  the  diflfeppnoe  being  202  per  tenth. 
b  Above  gage  height  2.50  foet  this  table  is  the  same  as  the  1901  table. 

Estimated  monthly  discharge  of  Oconee  River  at  Bamett  Shoals. 

[Drainage  area.  835  square  miles.] 


Month. 


Discharge  In  «»cond-feet. 


Maximum.   Minimum. 


August  13-31 . 
September... 

October 

November. . . 
Decemljer 


Run-off. 


Sec. -ft.  per ,  Depth  in 
sq.  mile,    '    inches. 


1901. 


11,760 

9,542 

1,958 

918 

16,410 


Januar\' 

February . . . 
March  1 -^  . . 
May  20-31  . . 

June 

July 

August  1-23 


1902. 


1,578 
824 
780 
780 
780 


4,092 

1,763 

91G 

801 

2,204 


4,130 

915 

1,211 

26,510 

1,020 

4,456 

20,450 

1,310 

5,488 

915 

763 

asi 

1,310 

568 

748 

2,324 

520 

842 

1,958 

520 

736 

4.90 
2.11 
1.10 
.96 
2.75 


1.45 
5.34 
6.57 
1.02 

.90 
l.Ol 

.88 


3.46 
2.35 

1.27 
1.07 
3.17 


1.67 
5.56 
1.95 
.46 
1.00 
1.16 


OCONEE   RIVER   NEAR   GREENSBORO. 

This  station  was  established  July  25,  1903,  by  M.  R.  Hall.  It  is 
located  at  the  new  wagon  bridge,  about  5  miles  west  of  Greensboro, 
on  the  road  to  Madison. 

Ordinarily  the  river  is  about  120  feet  wide,  with  sandy  and  shifting 
bed.  The  channel  is  neariy  straight,  and  the  current  is  regular.  The 
right  bank  is  high  and  rocky,  with  the  exception  of  a  low  bench  under 
the  bridge  and  approach.  The  left  bank  is  low  and  will  overflow  at  a 
gage  height  of  about  12  to  15  feet  to  the  end  of  the  approach  for  a 
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distance  of  about  600  feet  and  at  extreme  high  water  may  pass 
beyond  the  end  of  the  approach. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  end  of  the  iron 
trestle  on  the  right  bank,  downstream  side.  The  bridge  is  of  two 
spans:  The  first  span  from  the  right  bank  is  80  feet  long,  and  is  not 
over  the  water  except  at  time  of  floods;  the  main  span  over  the  river 
is  144  feet  long.  There  are  also  52  feet  of  iron  trestle  and  about  40 
feet  of  wooden  trestle  on  the  right  bank,  and  253  feet  of  iron  trestle 
and  about  325  feet  of  wooden  trestle  on  the  left  bank. 

A  standard  chain  gage  is  fastened  to  the  lower  chord  of  the  down- 
stream side  of  the  bridge  163  to  165  feet  from  the  initial  point  for 
soundings;  length  of  chain,  38.73  feet.  The  gage  is  read  once  each 
day  by  M.  A.  Stevens,  except  during  three  months  of  the  low-water 
period,  when  it  is  read  twice  each  day.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  top  of  the  downstream  end  of  the  second 
floor  beam  from  the  right-bank  pier;  elevation,  36.00  feet;  (2)  a 
copper  plug  set  in  the  rock  imder  the  upstream  side  of  the  bridge 
opposite  a  point  84  feet  from  the  initial  point  for  soundings;  elevation, 
13.55  feet. 

Discharge  measurements  of  Oconee  River  near  Greensboro, 


Date. 


Dis- 


Qagn 
height,  charge. 


Date. 


Ifl03.  Feet. 

June  12 4.00 

July  25 ,  1.75 

Auguat28 1  1.70 

October  9 1.70 

Deoember2 1.66 


1904. 

February  19 '     2. 

M:archl9 i      2. 

May  12 1      1. 

June  9 i      1. 

July  13 

August  9 9. 

Augrust  9 10. 

September  21 1 

Septemlier  21 


75 
75 
90 
57  i 
99  I 
82  ' 
49 
45 
45  i 


Sec.'ft. 
1,521 
733 
666 
690 
726 


1,066 

1,023 

753 

617 

456 

5,017 

5,435 

297 

301 


Daily  i 

Day. 

July.  Aug. 

1. 

1903. 

1.9 

o 

4.5 

3 

1    6.9 

4 

5.6 

5 

.....'     4.0 

6 

2.9 

7 

2.2 

8 

2. 1 

9 

1.9 

10_ 

2.5 

11. 

2. 1 

12 

1.5 

13 

1.5 

14. 

■ 

4.1 

15 

2.5 

16. 

5.0 

1 

1904. 
October  13 

Oetolxjr  13 

Novemljer  20 

November  26 

19a5. 
March  23 

May  11 

June  8 

June  8 

SeptemlxT  7 

8epteml)er  7 

Octolier  30 

Octol)er  30 

NovemlxT  25 

Gage  i     Dia- 
beight.  (-hargi\ 


WL 

8ec.~ft. 

0.51 

302 

.50 

291 

1.35 

523 

1.28 

494 

2.32 

826 

2.48 

886 

1.36 

519 

1.30 

514 

.77 

338 

.74 

331 

.74 

328 

.73 

326 

1.03 

407 

Daily  gage  height,  in  feet,  of  Oconee  River  near  Greensboro. 


Sept.   Oct.  I  Nov. '  Dfv. 


1.6 
1.4 
1.4 
1.4 
1.4 
1.3 


1.8 
1.4 
.9 
1.2 
1.8 
10.2 


1.6 
1.5 

1.5  i 
1.5 
1.5 
1.5 

1.6  1 
1.8 
1.7 

1.7  ' 
1.4  I 
1.4 
1.3 
1.2 
1.3 
1.5 


1. 
1. 
1. 
3. 
2. 
3. 
2. 


Day. 


July. 


Aug. 


1.8 
1.7 
1.6 
1.5 


2.4 


2. 
2. 
1. 


1.9 


8 

8 


1.9 
1.7 


2.0 
1.9 
1.9 

1.8 


1.9 
2.0 


1903. 

1 

17 

4.1 

18 ,.. 

i 

9.6 

19 

13. 2 

20 -■ 

5.8 

21 

1 
1 

3.5 

22 

2.9 

23 

2.6 

24 

1 

2.1 

1    25 

1.9 

26 

.       1. 

G 

1.9 

27 

..       1. 

6 

1.8 

28 

.       I. 

7 

1.8 

29 

..       1. 

6 

1.6 

30 

.;  2.0 

1.5 

31 

.      2. 

4 

1.5 

S<^pt.   ()( t.  I  Nov. 


8.9 
6.8 
5.2 
2.6 
2.1 
2.2 
2.0 


1.6 


1.5 
1.5 


1.5 
1.4 


3 
3 


1.5 


1.9 
1.7 
1.9 
2.0 
2.1 
1.8 
1.6 
1.6 
1.9 
1.9 
1.8 
1.7 
1.6 
1.6 


Dec. 


1.8 
1.7 
1.7 
1.6 
1.6 
1.8 
1.8 
2.4 


2. 
2. 
2. 
2. 
2. 


1.8 
1.8 
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Daily  gage  height,  infeety  of  Oconee  River  near  Greenthoro — Continued. 


Day. 

Jan. 

1.8 
1.8 
2.0 
1.8 
1.8 

1.6 
1.7 
1.8 
1.8 
1.9 

2.0 
2.0 
2.1 
2.0 
2.0 

1.9 
2.5 
2.0 
2.0 
1.8 

2.2 
2.0 
2.2 
4.7 
4.8 

3.0 
2.5 
2.4 
2.3 
2.3 
2.1 

2.2 
2.1 
2.0 
1.9 
1-7 

1.5 
2.0 
2.7 
2.4 
2.0 

1.9 
1.5 
3.0 
8.5 
6.2 

4.3 
3.7 
2.7 
2.6 
2.5 

2.5 
2.3 
2.3 
2.1 
1.9 

1.7 
1.7 
1.5 
1.8 
1.7 
1.9 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

2.5 
1.7 
1.5 
1.0 
.9 

.9 

.8 

.8 

1.1 

1.0 

1.7 

1.5 

1.1 

.9 

.8 

.7 
.7 

.7 
.7 
.7 

.8 
1.7 
1.2 
1.0 
1.1 

1.1 
1.0 
1.0 
.9 
.8 
3.7 

« 

2.2 
2.0 
6.8 
2.8 
2.1 

3.0 
6.0 
11.2 
5.0 
3.1 

2.8 
5.1 
4.4 
4.3 
3.6 

2.9 
2.1 
2.0 
1.7 
1.8 

1.8 
1.7 
1.4 
1.6 
1.9 

1.9 
1.8 
1.5 
1.4 
1.2 
1.0 

Aug. 

Sept. 

1.5 
1.5 
1.7 
2.0 
3.8 

2.8 
1.9 
1.8 
1.2 
1.0 

1.0 
.9 
.9 
.9 
.8 

.7 
.7 
.6 
.6 
.6 

.5 
.5 
.5 
.5 
.4 

.4 
.5 
.6 
.5 
.4 

1.25 

1.85 

1.3 

1.1 

1.4 

1.15 
.9 
.85 
.8 
.65 

.40 
.9 
1.1 
.95 
.95 

.8 

.65 

.35 

.8 

.8 

.6 

.6 

.55 

.35 

.20 

.50 

.45 

.4 

.45 

.5 

Oct. 

Nov. 

I>cc. 

1904. 
1 

2.0 
2.2 
2.3 
2.4 
2.5 

2.5 
2.3 
6.1 
5.5 
4.0 

8.5 
6.2 
4.2 
3.9 
3.3 

3.2 
2.8 
2.7 
3.0 
4.7 

4.9 
6.7 
5.2 
4.8 
4.5 

4.0 
3.4 
3.4 
3.0 

1.9 
2.0 
2.0 
2.1 
2.2 

2.4 
2.0 
4.0 
4.8 
6.9 

7.2 

8.0 

11.4 

12.5 

10.7 

6.2 
4.9 
4.0 
3.7 
4.2 

8.1 
9.6 
10.3 
7.0 
5.2 

4.2 
3.5 
3.2 

3.1 
2.8 
3.0 
3.4 
3.4 

3.4 
6.0 
7.9 
7.6 
4.3 

3.8 
3.6 
3.4 
3.1 
4.8 

3.5 
3.2 
2.8 
2.7 
2.5 

2.7 
3.7 
4.3 
3.7 
3.4 

3.3 
3.6 
3.1 
2.8 
2.7 
2.6 

3.2 
3.1 
2.9 
2.8 
2.8 

2.7 
2.7 
2.6 
2.6 
2.7 

2.6 
2.6 
2.7 
3.2 
3.0 

2.6 
2.6 
2.4 
2.4 
2.4 

2.8 
2.7 
2.4 
2.4 
2.3 

2.3 
2.1 
2.3 
2.3 
2.2 
2.1 

2.6 
2.6 
2.4 
2,3 
2.3 

2.2 
2.7 
2.8 
3.8 
3.0 

2.5 
2.4 
2.2 
2.1 
2.2 

2.1 
2.2 
2.2 
2.3 
2.0 

2.0 
2.0 
2.4 
2.0 
2.0 

2.0 
3.5 
3.0 
2.8 
2.6 

2.1 
2.1 
1.9 
2.0 
2.1 

2.1 
2.4 
2.2 
2.2 
2.0 

2.0 
2.1 
2.0 
2.0 
1.9 

2.0 
2.0 
1.9 
1.8 
1.8 

1.7 
1.7 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.6 
1.7 

1.8 
1.8 
1.7 
1.5 
1.5 

1.6 
1.6 
1.6 
1.7 
1.8 

4.5 
2.0 
2.0 
1.8 
1.8 

1.7 
1.8 
l.G 
1.5 
1.3 

1.2 
1.2 
1.1 
1.1 
1.0 

1.0 
.9 
1.0 
1.1 
1.2 
2.8 

2.0 
2.0 
2.6 
4.1 
5.4 

4.5 
5.6 
4.0 
3.6 
3.0 

2.5 
2.2 
2.0 
1.9 
1.6 

2.0 
2.0 
2.0 
1.7 
1.5 

1.6 
1.6 
2.0 
7.5 
6.5 

4.r 

3.2 
2.8 
2.6 
2.5 
2.3 

3.1 
2.6 
2.0 
1.4 
1.2. 

1.0 
1.0 
1.8 
1.3 
1.2 

1.1 
2.3 
1.3 
1.2 
1.1 

.9 
.9 
1.0 
.9 
.7 

1.2 
2.1 
1.5 
1.4 
1.0 

1.0 

.9 

.7 

1.0 

2.7 

2.3 
2.0 
2.0 
1.8 
1.7 

1.7 
1.6 
1.4 
1.3 
1.1 

1.1 
1.2 
1.2 
1.5 
1.6 

1.6 
2.2 
2.0 
1.8 
1.8 

1.7 
1.6 
2.7 
2.8 
2.4 

2.0 
1.5 
1.5 
1.8 
2.0 

2.6 
2.7 
2.4 
2.0 
1.4 

3.4 
3.2 
3.7 
9.3 
11.9 

10.0 
5.3 
3.8 
2.8 
2.4 

3.9 
2.7 
2.1 
1.7 
1.6 

1.5 
1.6 
1.5 
1.5 
1.4 

1.3 
1.8 
1.8 
1.8 
1.6 
1.6 

1.4 
1.3 
1.3 
1.0 

.7 

.4 

.3 

.6 

1.4 

4.3 

3.4 
4.4 
4.6 
4.3 
5.4 

5.6 
5.6 
4.6 
2.2 
2.4 

1.7 
1.7 
1.6 
1.7 
3.4 

4.4 

2.2 

1.75 

1.6 

1.15 

1.1 

0.4 
.3 
.3 
.4 
.6 

.6 
.4 
.4 
.3 
.2 

.6 
.6 
.5 
.5 
.2 

.1 
.2 
.2 
.4 
.4 

.5 
.5 
.6 
.1 
.1 

.2 
.1 
.8 
.6 
.5 
.4 

.4 

.15 

.85 

1.55 

1.3 

1.15 
.85 
.8 
.9 

1.05 

1.25 
.95 

1.25 

1.2 
.9 

.85 
1.1 
1.05 
1.05 
1.05 

.95 

.50 

.45 

.7 

.75 

.8 

.8 

.75 

.7 

.55 

.6 

0.7 

.8 

.8 

1.2 

1.3 

1.0 
.9 
.9 

.7 
.6 

.6 
.6 

1.6 

1.4 

1.2 

1.2 
1.2 
1.1 
1.1 
1.0 

.8 

.8 

1.0 

1.5 

1.8 

1.4 
1.2 
1.0 
1.0 
1.3 

.7 

.65 

.7 

.66 

.55 

.6 
.7 
.7 
.96 
1.2 

2.55 

2.0 

1.85 

1.7 

1.35 

1.25 

1.2 

1.05 

1.0 

1.06 

1.15 

1.26 

1.3 

1.3 

1.3 

1.35 

1.4 

1.8 

1.4 

1.3 

1.4 

2 

1.4 

3 

1.8 

4 

1.7 

6 

1.9 

6 

4.4 

7 

4.7 

8 

2.8 

9 

2.2 

10 

1.9 

11 

2.0 

12 

2.0 

13 

1.8 

14 

1.7 

15... 

1.7 

16 

1.5 

17.. 

1.8 

18 

1.8 

19 

1.7 

20 

1.7 

21 

1.5 

22 

1.5 

23 

1.5 

24 

1.4 

25 

1.2 

26 

1.2 

27 

1.4 

28 

3.3 

29 

3.8 

30 

2.8 

31 

2.2 

1905.a 
•  1 

1.3 

2 

l.I 

3 

8.1 

4 

11.6 

5 

13.3 

6 

11.2 

7 

4.0 

8 

3.8 

9 

8.1 

10 

11.8 

11 

12.4 

12 

8.2 

13 

5.4 

14 

3.4 

15 

4.2 

16 

4.5 

17 

3.9 

18 

3.4 

19 

3.2 

20 

4.0 

21 

12.7 

22 

14.0 

23 

10.5 

24 

6.0 

25 

5.8 

26 

4.6 

27 

3.0 

28 

3.4 

29 

4-0 

30 

4.0 

31 

3.8 

a  On  account  of  a  daily  fluctuation  caused  by  developed  powers  above,  two  readings  a  day  were 
made  during  the  last  four  months  of  1905.  The  low  days  during  this  period  can  be  attributed  Xo 
stored  water,  and  do  not  represent  the  natural  flow. 
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Feet.        Sec.-ft. 


0.10 

215 

.20 

235 

.40 

255 

.30 

280 

.50 

305 

.60 

330 

.70 

3eo 

.80 

990 

.90 

420 

1.00 

450 

1.10 

480 

Rating  table  for  Oconee  River  near  Greensboro. 
JULY  2r».  1903.  TO  DECEMBER  31,  1904. 


Qa£0 
height. 

Feet. 

6.00 

6.50 

7.00 

8,00 

9.00 

10.00 

11.00 

12.00 


Difl. 
charge. 


Feet. 
1.20 
1.30 
1.40 
1.50 

i.ra 

1.70 
1.80 
1.90 
2.00 
2  20 
2.40 


Sec.-ft. 
510 
540 
570 
605 
640 
675 
710 
745 
780 
852 
924 


Feet. 
2.60 
2.80 
3.00 
3.20 
3  40 
3.60 
3.80 
4.00 
4.50 
5.00 
5.50 


Sec.-ft. 

1.068 
1,140 
1,220 
1.300 
1,384 
1.472 
1,560 
1,780 
2,020 
2,280 


Sec.-ft. 
2,560 
2.830 
3,120 
3.740 
4.410 
5,100 
5,830 
6,  GOO 


JANUARY  1  TO  DECEMBER  31.  1905.a 


6U0 

725 

760 

795 

830 

865 

900 

935 

970 

1,010 

1,050 

1,090 

1,130 

1,170 

1.210 

1,250 

1.295 


3.60 
3.70 
3.80 
a90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 


1,340 
1,385 
1,430 
1,475 
1,520 
1,620 
1,720 
1,820 
1,920 
2,020 
2,120 
2,220 
2,330 
2.440 
2.550 
2.660 
2,770 


6l60 

2,880 

6.80 

3,000 

7.00 

8,120 

7.20 

3,240 

7.40 

3,360 

7.60 

3,480 

7.80 

3,610 

8.00 

3,740 

8.50 

4,065 

9.00 

4,410 

9.50 

4,760 

10.00 

5,110 

11.00 

5,840 

12.00 

6,590 

13.00 

7,340 

14.00 

8,090 

>  Above  gage  height  10.4  feet  the  rating  curve  is  a  tangent,  the  difference  being  75  per  tenth. 

Estimated  monthly  discharge  of  Oconee  River  near  Greensboro. 

[Drainage  area  1,100  square  miles.] 


Month. 


July  (28-31) 

August 

September. . 

October 

November.. 
December.. 


1903. 


January... 
February.. 

March 

April 

liay 

June 

July 

August 

September. 
October. . . 
November. 
December. 


1904. 


The  year. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 
'              924 

Minimum. 
640 

Mean. 

Sec.-ft.  per 
sq.  mile. 

0.651 

Depth  in 
Inches. 

716 

0. 145 

7,450 

6a5 

1,481 

1.35 

1.56 

5,244 

420 

1,051 

.955 

1.07 

710 

510 

610 

.555 

.640 

1,428 

640 

790 

.718 

.801 

924                 605 

718 

.653 

.753 

1,924 

640 

868 

.789 

.910 

4,070 

780 

1,576 

1.43 

1.54 

3,676 

960 

1,464 

1.33 

1.53 

1,472 

780 

941 

.855 

.954 

1,780 

420 

656 

.596 

.687 

1,180 

360 

578 

.525 

..586 

1,428 

360 

508 

.462 

.533 

6,522 

540 

1,348 

1.23 

1.42 

1,472 

280 

481 

.437 

.488 

390 

215 

278 

.253 

.292 

710 

330 

468 

.425 

.474 

1,870 

510 

812 

.738 

.851 

,            6,522 

215 

832 

.  7rA\ 

10.26 
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Estimated  monthly  discharge  of  Oconee  Rirer  near  Greensboro — Continued. 


Janu.ary . 
February 
March . . . 

April 

May 

June 


July 

AUgUHt 

September. 
October... 
Novemlwr. 
December. 


Month. 


The  year. 


igas.tf 


Discharge  in  second-feet 

i 
Maximum.   Minimum. 


Run-off. 


\r«oTi      Sec.-ft.  pnr  Depth  in 
"^*"-        sq.  mile.       inches. 


.4.0(>5 

555 

970 

0.8S2 

1.02 

(i,9tt.) 

690 

2.497 

2.27 

2.36 

1,170 

im 

937 

.a52 

.982 

8tW) 

585 

098 

.63.5 

.708 

3.420 

555 

1,156 

i.a5 

1.21 

1,010 

435 

646 

.587 

.655 

5,990 

405 

1,195 

1.09 

1.26 

2,330 

220 

978 

.889 

1.02 

G72  ' 

19.5 

348 

.316 

.a53 

570 

185 

372 

.338 

.390 

918 

282 

470 

.427 

.  476 

8,090 

4a^ 

3.08»i 

2.81 

3.24 

8,090 


185 


1,113 


a  For  minimum  flow  in  1905  see  note  to  gage-height  tal>Ie. 


OCONEE    RIVER   AT    CAREY. 


1  01 


13.  G7 


This  station,  which  was  established  October  29,  1896,  is  located  at 
an  iron  girder  deck  bridge  on  the  Georgia  Railroad  at  the  station  of 
Carey,  6  miles  west  of  Greensboro,  and  just  below  the  junction  of  the 
Apalachee  and  Oconee  rivers. 

Both  banks  are  low  and  liable  to  overflow  under  the  trestles  to  the 
end  of  embankments.  The  bed  of  the  stream  is  rocky  and  the  current 
good. 

The  top  of  the  iron  girder  20  feet  from  the  left-bank  end  of  the  bridge 
on  the  downstream  side  is  41.13  feet  above  the  datum  of  the  gage 
heights. 

The  rating  was  evidently  affected  by  the  dam  several  miles  below, 
and  for  this  reason  the  station  was  abandoned  March  31,  1898. 

Disclwrgc  mA'asurements  of  Ocojuf  Riirr  at  Carey. 


Date. 


October  29. . . 

November  17. 
November  25. 


1896. 


Gage        Di.s- 
height.    charge. 


Date. 


Gage 
height. 


Dis- 
charg«> 


Feet. 
l.(>8 
2.08 
1.90 


1897. 


January  18 4  90 

March  18 5. 15 

April  29 2. 40 

May  28 2. 10 


Sec.-ft.  I 

(>44    I  June  9. 

8:«j     July :«. 


1S97, 


795 


3, 318 
4,257 
1,992 
1,047 


Octol>or  4 

Noveml^r  11 
Decemlx»r  14. 


March  22. 
NovemlxT  15. 


1898. 


Fret. 

5f-c  .-ft. 

2.50  1 

1.885 

l.SO  ' 

i.in;j 

l.OS 

381 

1.92 

678 

2..'» 

1,117 

2.60 

1.168 

3.65  , 

2. 386 
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Daily  gage  height,  in  f eft,  of  Oconee  Riivr  at  Carey. 


Dav. 


Nov. 


Dpc. 


DftV 


Nov.        Div. 


Day. 


Nov.       I>ec.         Day.        Nov.       Doc. 


18(i6v 

1 2.1 

2 1.9 

3 1.7 

4 2,1 

.5 2.7 

0 2.3 

7 2.2 

8 1-8, 

5.1 
4.8 
4.4 
4.2 

a? 
a4 
a  2 
ao 

Jan. 

2.1 
1.9 
2  1 
2.0 
2.1 

20 
2.1 
2  1 
1.8 
1.9 

2.0 
1.9 
2.0 
2  7 
4-3 

4  2 
a  4 
4  5 

48 
40 

CO 
7.8 
6  8 
4  3 
a  3 

ai 

2.8 
2.8 
2.6 
2.4 
2.5 

,'     1896 
9... 
10... 
11... 
12... 
13... 
14... 
15... 
16... 

1.8 
1.8 

1.8 
1.9 
1.8 
1.9 
1.9 
2.0 

1896. 
2.9      17 

2.7  18 

2.6      19 

2.5      20 

2.4      21 

2.3      22 

4.0      23 

2.8  24 

2.01 

2.4 
2.2 
2.4 
2.3 
2.2 
2.2 
2.1 
2.0 

IM 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 

)6. 
Oct. 

1.9 
1.9 
1.8 
1.9 
2.9 
a  9 

2.0 
2.1 
2.0 
1.9 
2.1 
2.0 
2.0 

J>ay. 

Feb. 
2.5 

as 
a  7 
a  6 
a  3 

4.6 
5.0 
4.6 

as 
a  3 

ai 

5.9 
6.0 
5.3 
4.4 

4.0 
4.2 
a  6 
a  3 
ao 

as 

4.0 

as 

4.7 
5.3 

5.2 
4.2 

as 

Mar. 

a  2 
a  2 
ai 
a  9 
ao 

2.9 
6.4 
7.8 
6.8 
4.4 

4.0 

4.2 

7.7 

10.4 

12.2 

11.6 
&6 
5  5 
4.2 
6.3 

5.5 
4.6 
4  6 
4  7 

4.2 

a  7 
a  2 
a  2 
ao 
ao 
a  4 

Apr. 

a  3 
4.9 
6.1 
5.6 
14.4 

14.4 

12.4 

7.3 

5.4 

5.5 

4.5 
4.0 

a  5 
a  5 
a  3 

as 
as 
ao 

2.9 
2.8 

2.7 
2.7 
2.6 
2.6 
2.7 

2.5 
2.5 
2.5 
2.5 
2.9 

May. 

4.0 

as 
as 

2.S 
2.6 

2.5 
2.3 
2.3 
2.3 
2.3 

2.2 
2.3 
2.3 
2.4 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.0 
1.9 
2.0 
2.2 
Zl 

2.1 
2.1 
2.0 
2.1 
2  1 
2.2 

Juno. 

2.1 
2.1 
2.1 
2.2 
2,2 

2.3 
22 
2.2 
2.5 
2.3 

2.2 
2.0 
l.S 
1.7 
1.7 

1.6 
1.6 
1.6 
l.S 
2.4 

2.1 
2.0 
1.7 
1.5 
2.2 

2.0 
1.8 
1.6 
1.5 
1.6 

July. 

1.6 
1.5 
1.1 
1.1 
1.5 

2.7 
2.6 
2.2 
1.6 
1.8 

l.S 
2.2 
1.7 
1.6 
1.1 

.7 
.7 

l.S 

a  7 

6.6 

5  6 
5.8 
5.1 

ai 

2.4 

2.4 
2.6 
2.3 
2.3 

1.8 
1.6 

1 
Aug.     Sept. 

1.6  1.5 
1.5         1.2 
1.5         1.2 
1.5         1.4 
1.4         1.3 

1.9         1.2 

2.4  1     a. 8 
2.  4        a .  5 
2. 2        a .  3 

2.1  a. 3 
t 

2.0  a.  2 

1.7  0.2 

1.5  a.l 

1.4  a. 3 

1.2  a. 4 

1.1  a.  7 
2. 9         1.5 

ail     1.4 
a2         1.8 
4.  1         1.  5 

ao       1.4 
a  7        1.  4 

2. 8  1.9 

2. 6  1.8 

2.1  1.8 

1.5  '      1.7 

1.7  1.7 

1.6  1.7 
1.4         1.7 
1.4         1.7 

1.2    

Nov. 

2.0 
2.2 
2.4 
2.0 
1.9 

1.8 

l.S 
l.S 
1.9 

1.7 
l.S 
l.S 
1.7 
1.7 

1.7 
l.S 
1.9 
1.6 
1.8 

1.8 
l.S 
1.9 
1.8 
1.8 

1.7 
2.8 

a  5 

2.7 
2.7 



Dec. 

1897. 

i 

'"'i.5 

1.4 
1.1 
1.2 

1.4 
1.3 
1.2 
1.3 
2.9 

2.S 
2.7 
2.6 
2.3 
1.9 

1.9 
1.8 
1.6 
1.9 
2.1 

2.1 
2  0 
2.0 
2.1 
2.0 

2.0 
1.8 
l.S 
1.6 
1.6 
1.8 

2.7 
2.4 

3 

4 

5 

6 

7      -... 

2.2 
2.6 
2.8 

2.7 
2.5 

8 

2.6 

9 

10 

11 

l5 :•::::;; 

2.4 
2.3 

2.3 
2.1 
2.0 

It:;;:;::: 

lb 

2.3 
2.6 

2.4 

17 

2.3 

18 

2.1 

19 

2.0 

2f) 

2.0 

21 

2.2 

*yt 

2.3 

23 

2.4 

24 

2.4 

25 

2.4 

21* 

2.4 

27 

2.6 

2S 

2.6 

29     

2.3 

.% 

2.4 

2.3 

Dhv 


Jan. 


1 

2.2 
2. 1 

3 

2.0 

4 

5       -   . 

2.0 
2. 1 

0 

7- ..... . 

2. 1 
2. 1 

S 

2. 1 

9 

10 

11 

...        2.0 

2. 1 

...       2.2 

^♦•b. 

Mar. 

- 

Day. 

1898. 

Jan, 

Feb. 

Mar. 

1 

Day. 

1898. 

Jan. 

Feb. 

Mar. 

1 

2.7 

2.3 

12. 

1 

2.3 

2.3 

2.3 

1  23. 

2.4 

2.2 

2.4 

2.5 

2.2 

13. 

2.2 

2.3 

2.2 

24. 

2.4 

2.2 

2.4 

2.4 

2.2 

14. 

2.2 

2. 3  , 

2.6 

25. 

2.5 

2.2 

2.3 

2.4 

2.5 
2.8 
2.7 
2.4 

15. 

16. 

■  17. 

18. 

2.1 
2.1 
2.1 
2.1 

2.3 
2.3  , 
2.3 
2.3  ! 

as 
a  9 
a  5 
a  9 

2<>. 
27. 
28. 
29. 

5.0 
5.7 
4.5 

as 

2.1 
2.1 
2.1 

2.2 

2.5 

2.2 

2.4 

2.3 

2.4 

2.3 

2.4 

2.4  1 
2.4 

U). 

2.0 

2.0 

2.3  ' 
2.3  1 

ai 

2.6 

31. 

ao 

2.8 

i 
1 

2.3 

2.4 

20. 

...       .  1 

2.5 

2.4 

2.3 

1  21. 

2.7 

2.3  ' 

2.4 

1 

2.4 

2.3 

1 

22. 

2.7 

2.3 

1 

2.5 

«  TlM'  low  gage  heights  from  September  7  to  16, 1897,  inclusive,  were  caused  not  ])y  a  diminution  of  the 
flow  of  the  stream,  but  by  the  drawing  off  of  a  dam  several  miles  tx»iow. 
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Rating  table  for  Oconee  River  at  Carey,  f rani  October  29,  1896,  to  March  31,  1898. 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft.   ' 

0.00 

240 

l.(JO 

5G0 

0.20 

2fl0 

1.80 

875 

0.40 

290 

2.00 

815 

0.00 

320 

2.20 

970    : 

0.80 

350 

2.40 

1,144 

].00 

380 

2.60 

1,320 

1.20 

415 

2.80 

1,496 

1.40 

470 

3.00 

1,672 

Gage 
hoight. 

Dia- 

charge. 

Feet. 

Sec.'ft. 

3.20 

1,848 

3.40 

2,024 

3.60 

2.200 

3.80 

2,376 

4.00 

2.554 

4.20 

2,750 

4.40 

2.965 

4.60 

3,200 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

4.80 

3.450 

5.00 

3.750 

5.20 

4,080 

5.40 

4.500 

5.60 

4,950  . 

5.80 

5,410 

6.00 

5,870 

7.00 

8,170 

Estimated  monthly  discharge  of  Oconee  River  at  Carey. 
[Drainage  area,  1,346  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


Minimum. 


Novemherft. 
December.. 


1806.  <i 


January 

February 

March  1-13, 18^1. 

April  fr-30 

May 

June , 


1897. 


July 

August 

September. 

October 

November. 
December. 


January. . 
February . 
March 


1806. 


2,464 
3,910 


10,000 
7,250 

10,000 
4,720 
2,554 
1,232 
5,410 
2,650 
740 
1,584 
2,112 
1,496 


5,180 
1,408 
2,464 


615 
740 


675 

1,232 

1,584 

1,232 

740 

510 

335 

415 

£260 

395 

560 

815 


815 
890 
970 


882 
1,498 


2,114 

2,905 

3,482 

1,955 

1,130 

800 

1,358 

948 

460 

740 

829 

1,116 


1,340 
1,079 
1,300 


Run-off. 


Scc.-fl.  per    Depth  in 


sq.  mile. 


Inches. 


0.66 
l.U 


1.57 
2.16 
2.59 
1.45 
.84 

•  uV 

1.01 
.70 
.34 
.55 
.62 
.83 


1.00 
.80 
.97 


a  74 
1.28 


1.81 

2.25 

2.61 

1.19 

.97 

.65 

1.16 

.81 

.38 

.63 

.69 

.95 


1.15 

.83 

1.12 


a  These  estimates  have  l)een  revised  on  the  basis  of  the  1807  rating  curve. 

b  Discharge  interpolated  November  18  to  24,  1896. 

c  The  low-water  height  reported  at  Gary  from  September  7  to  September  16, 1897,  was  probably  caused 
bv  the  opening  for  repairs  of  a  dam  2  or  3  miles  below  this  point.  An  Inspection  of  the  conditions  at 
Macon  and  other  stations  shows  that  this  period  did  not  include  the  lowest  water  of  the  vear  but  that 
the  minimum  occurred  during  the  first  two  weeks  in  October.  Leaving  out  of  account  this  period  of 
sudden  apparent  low  water,  the  lowest  gage  reading  at  Gary  was  1.10  on  October  4.  A  measurement 
made  on  that  day  at  1.06  showed  a  discharge  of  381  second-feet. 


OCONEE    RIVER    AT    FRALEYS    FERRY,    NEAR    MILLEDGEVILLE. 

This  station  is  located  at  Fraleys  Ferry,  about  6  miles  above  Mil- 
ledgeville,  and  about  4  miles  below  the  mouth  of  Little  River.  This 
point  being  above  the  dam  at  Milledgeville,  the  river  has  a  nearly 
natural  flow,  being  but  slightly  affected  by  the  dams  a  great  distance 
upstream. 

The  channel  is  straight  for  some  distance  above  and  below  the 
station.  The  current  is  moderate  or  slow  at  low  stages.  The  bed 
is  sandy  and  changing,  but  the  rock  shoals  below  will  probably  con- 
trol the  water  level  at  the  station. 

Discharge  measurements  are  made  from  the  ferryboat  or  from  a 
small  boat  controlled  by  the  ferry  cable  along  which  the  distances 
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are  marked.  Measurements  can  be  made  at  low  and  medium  stages 
only,  as  the  current  is  too  great  for  safety  in  boat  measurements  at 
the  higher  stages. 

During  a  short  period  in  October  and  November,  1905,  gage-height 
records  were  inaintained  by  Charles  F.  Howe,  who  put  in  a  temporary 
gage  and  has  furnished  the  records  to  the  Geological  Survey.  These 
gage  heights,  which  are  the  mean  of  four  readings  daily,  and  the  dis- 
charge measurements  which  were  made,  form  a  much  more  accurate 
basis  for  estimating  the  flow  for  the  period  which  they  cover  than  the 
records  for  the  station  at  Milledgeville,  6  miles  below.  The  bench 
mark  is  a  nail  driven  horizontally  into  an  ash  tree  on  the  right  bank 
about  200  feet  above  the  ferry;  elevation,  10.00  feet  above  the  datum 
of  the  gage. 

Discharge  vieasurenunls  of  Oconee  River  at  Fraleys  Ferry ,  near  Milledgeville, 


Date. 


June  29 , 

September  20. 

November  24. 


1904. 


1905. 


2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


Oa«e 
height. 

Feet, 
4.90 
4.35 

5.02 


Dl»- 
chitrge. 

Sec.'ft. 
1,030 
547 


985 


Daily  gage  height,  in  feet,  of  Oconee  River  at  Fraleys  Ferry,  near  Milledgeiille. 


Day. 


Oct. 


1905. 


Nov, 


4.85 

4.85 

4.76 

4.7 

4.7 

4.6 

4.65 

4.8 

4.85 

5.0 

6.0 


Day. 


Oct.       Nov. 


12.. 

1906. 

6.0 

13 ■ -- 

5.6 

14 

5.2 

15 

16 

17 ■ 

18 ( 

19 1 -      

20.. 
21.. 

4.7 
4.7 

Day. 


19a5. 


22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


- 

Oct.       Nov. 

4.65 

4.55 

4.55 

4.45    

4.8    1 

4.8    ■ 

4.85  i 

4.8 

4.85 

OCONEE    RIVER    AT    MILLEDGEVILLE. 

This  station  was  estabhshed  August  22,  1903,  by  M.  R.  Hall, 
though  several  discharge  measurements  were  made  before  that  time, 
the  first  being  made  October  19,  1895,  by  C.  C.  Babb.  The  bench 
mark  to  which  the  present  gage  is  referred  was  used  for  each  of  these 
early  measurements.  The  station  is  located  at  the  Iron  highway 
bridge  in  the  eastern  part  of  Milledgeville. 

At  low  water  the  river  is  about  300  feet  wide,  including  two  piers, 
and  often  a  sand  bar  of  considerable  extent  in  the  third  span.  This 
bar  sometimes  practically  stops  the  third-span  channel,  leaving  the 
river  about  200  feet  wide.  The  bed  is  sandy  and  shifting  and  the 
water  is  shallow  and  swift.     These  conditions  are  unfavorable  to 
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accurate  measurements  as  well  as  a  constant  rating.  The  channel  is 
only  slightly  curved.     Both  banks  are  high  and  will  not  overflow. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge,  the  initial  point  for  soundings  being  the  end  of  the  iron 
bridge  at  the  right  bank,  downstream  side.  The  bridge  consists  of 
four  spans,  100  feet,  150  feet,  150  feet,  and  80  feet  long,  respectivelj-, 
beginning  at  the  right-bank  end,  and  short  wooden  trestles  about  25 
feet  long  at  each  end. 

A  standard  chain  gage,  established  in  August,  1904,  is  fastened  to 
the  intermediate  posts  on  the  upstream  side  of  the  third  panel  of  the 
second  span  from  the  right  bank.  The  gage  is  read  once  each  day 
by  J.  A.  Brooks,  who  has  been  paid  by  the  United  States  Weather 
Bureau  since  June  30,  1903.  The  bottom  of  the  gage  box  is  43.80 
feet  above  the  datum  of  the  gage,  and  the  length  of  the  chain  is  45.80 
feet.  The  bench  mark  is  the  top  of  the  third  floor  beam  from  the 
pier  on  the  east  bank,  downstream  end;  elevation,  39.00  feet  above 
the  datum  of  the  gage. 

Discharge  measurements  of  Oconee  Riier  at  MilledgcviUe. 


Dale. 


1903 

August  22 

September  11 

September  12 

October  16 

December  16 

December  18 

1904. 

February  17 

February  18 

May  25 

May  26 

June  10 

June  28 


Gage 
height. 

Dis- 
charge. 

Fret. 

Sec.'ft. 

3.95 

2,301 

2.39 

1,141 

2.27 

1,042 

2.39 

1,140 

3.05 

1,908 

2.74 

1,720 

3.99 

2,852 

3.71 

2,449 

1.47 

827 

1.47 

857 

2.04 

1,213 

1.12 

703 

1904.  Feet. 

June  28 '.      1.14 

August  18 '      3. 40 


September  19. 
October  11. 
October  11. 
October  12. 


March  28. 

June  9 

September  14. 
September  15. 
November  23. 


1905. 


.95 
.37 
.41 
.49 


2.73 
1.64 
1.20 
.95 
1.16 


Sec-ft. 
723 
2,256 
628 
335 
361 
410 


1,867 

1,064 

874 

712 

856 


Day. 

Daily  gage 

Aug. 

Sopt. 

1.. 

190a 

2.5 
2.46 

2 

3 

24     1 

4 

2.4    ' 

5 1 

235 

0 

2.4 

7 

2.4    1 

8 

2.2 

9.. 

. 

3.5 

10 

2.5 
2.5 
2.3 
2.1 

Z45 

11 

12 

13 

14 

15. 

a4  1 

16 



17. 3    1 

1 

Daily  gage  lieight^  infect,  of  Oconee  River  at  Milledgemlle.<^ 


Nov. 


2. 
2. 
2. 
2. 
2. 
2. 
2 
3. 
2 
2 
2 
2 
2 
2 
2 
2 


5 

255 

5 

255 

4 

2  55 

4 

2  65 

4 

3.9 

3 

as 

25 

3.7 

1 

3.2 

05 

3.1 

6 

27 

4 

285 

25 

27 

2 

2  85 

35 

285 

3 

285 

4 

28 

Dec. 


27 
265 
2  65 
2&') 
2  75 
2  75 
2  75 
2  7 
265 

a4 
a4 
a2 

2  95 

ao 
ai 
ai 


Day. 


1903. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Aug. 


Sept. 


Oct. 


a2 
ai 
ao 

285 
2  75 
265 
255 


17.3 
8.6 
5.3 

a9 
a4 
a2 
ai 
ao 

29 

285 

26 

26 

26 

25 


a5 

&7 

a6 
ao 

29 
2  75 

65 

6 

55 

45 

4 

5 

5 

5 

55 


2 
2 
2 
2 
2 
2 
2 
2 
2 


Nov. 


28 

a4 
a2 

29 

285 

2» 

28! 

2K 

28 

28 

%H 

27 

27 

27 


'    285 

285 

285 

28 

28    . 

2  75 

27 

Dec. 


29 
285 
2  75 
2  75 

ao 

295 
295 

ao 
ao 
a9 
a7 
as 
ao 

29 
29 


a  Owing  to  tbe  irregular  running  of  the  mill  above  this  station  during  the  low-water  period,  the  true 
mean  gage  height  was  not  always  obtained,  although  two  readings  were  made  each  day.  From  this 
cause  the  gaxe  heights  below  0.5  foot  are  probably  too  low  and  in  some  oasea  gage  heiglits  above  0.5  foot 
may  be  artlnciaUy  high. 
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Daily  gage  heiglUj  in/eet^  of  Oconte  River  at  MilledgeviUe — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1904. 

1 

2.9 

a4 

a9 

a2 

25 

ass 

24 

46 

1.8 

06 

06 

1.3 

2 

2L85 

a  4 

a9 

as 

24 

a65 

235 

29 

1.4 

.5 

.6 

1.4 

3 

28 

a2 

as 

a2 

235 

265 

21 

28 

1.4 

.5 

.7 

2  2 

4 

28 

a2 

as 

ai 

24 

22 

1.8 

a6 

1.3 

.9 

1.1 

20 

o. 

28 
2  75 

ai 
ai 

as 
a4 

29 

ao 

23 
21 

1.8 
1.55 

1.6 
1.5 

28 
24 

1.3 
27 

.6 
.5 

1.7 
1.8 

21 

6 

a2 

#............•.• 

2  75 
2  75 

ai 

5l2 

44 

&4 

ai 
a4 

21 
21 

1.65 
225 

1.4 
1.2 

46 
a  11.  6 

2  5 
22 

.5 
.5 

1.5 
1.5 

48 

8 

41 

9 

2  75 

6l2 

7.4 

a7 

21 

2  75 

1.2 

7.2 

1.8 

.4 

1.4 

29 

10 

295 

&4 

61 

44 

23 

22 

1.7 

9.2 

l.C 

.8 

1.3 

2.4 

11 

2.95 

9.5 

47 

ao 

as 

1.7 

22 

1L6 

L3 

.4 

1.1 

2  2 

12 

29 

9.0 

42 

a4 

23 

1.6 

42 

7.1 

L3 

.5 

1.3 

21 

13 

3.0 

6l7 

a9 

ao 

22 

21 

21 

5.2 

1.3 

.5 

1.5 

2  2 

14 

il 

&1 

a7 

29 

21 

1.7 

1.8 

a4 

1.1 

.5 

1.8 

20 

15 

ai 

46 

a9 

2  75 

21 

1.5 

1.4 

28 

1.2 

.3 

20 

20 

16 , 

SLO 

44 

47 

27 

21 

1.45 

1.3 

7.3 

1.0 

.2 

1.8 

2  4 

17 : 

ao 

40 

40 

27 

21 

1.45 

1.1 

5.5 

1.2 

.7 

1.6 

22 

18 

42 

as 

a5 

27 

20 

1.2 

1.2 

41 

.9 

.2 

1.4 

25 

19 

15 

a6 

a  5 

2  75 

1.95 

1.2 

1.0 

as 

LO 

.2 

1.3 

23 

20 

a4 

ao 

a4 

27 

1.8 

LI 

1.2 

27 

.9 

.3 

1.2 

20 

21 

ai 

a7 

a3 

27 

1.75 

1.0 

.9 

21 

1.0 

.3 

1.1 

20 

22 

a2 

&9 

a3 

265 

L75 

1.4 

1.0 

1.9 

1.0 

.4 

1.3 

1.9 

23 

1L5 

9.4 

ao 

27 

1.7 

265 

.6 

1.8 

.7 

.4 

1.4 

1.8 

24 

&95 

&i 

ai 

2  75 

1.65 

20 

1.5 

1.6 

.8 

.4 

1.5 

1.7 

25 

&7 

63 

62 

26 

1.6 

1.65 

1.8 

21 

.6 

.3 

1.7 

1.7 

36 

4.5 

&1 

46 

25 

1.45 

1.4 

24 

1.9 

.6 

.3 

L9 

1.8 

27 

as 

44 

41 

2  75 

1.25 

1.4 

1.8 

21 

.6 

.3 

1.6 

1.8 

28 

a6 

41 

43 

285 

1.45 

1.1 

1.4 

20 

.5 

.6 

1.3 

5.4 

29 

ae 

41 

as 

2  75 

1.45 

20 

1.4 

21 

.5 

.8 

1.2 

48 

30 

ao 

a4 

26 

1.6 

1.8 

1.4 

20 

.4 

.7 

1.4 

a9 

31 

a4 

a3 

255 

24 

1.8 

.7 

ao 

1905.» 

1 

2  5 

21 

a  6 

26 

ao 

2  6 

26 

1.3 

1.3 

.3 

.V\ 

1.2 

2 

2.4 

21 

a  5 

24 

28 

23 

as 

1.4 

5.4 

.7 

1.0 

1.1 

3 

2.3 
2.5 
2.2 

20 
2  4 
2.6 
2  8 
2  6 

2.4 
2.6 

21 
21 
20 

2  3 

ao 

49 

11.0 

9.7 

as 
las 

a  3 
ai 
ai 

ao 

20 
29 
29 

as 
as 

45 

24 
2  4 
25 

2  9 

ai 

29 
28 
45 

43 
a  7 

40 
40 
4  6 

47 
a  7 
6.2 
4  3 
a  6 

ai 

2  8 

2  2 
21 
23 

20 
20 
1.8 
1.6 
1.5 

1.4 
1.4 

6.4 
5.4 
2  9 

2  3 

ao 
ao 

8.9 
4  2 

a  6 

45 

1.2 
1.0 
1.0 

.8 
.7 

1.1 
.9 

4  4 

SO 
40 

4  4 

a  4 

2  9 

1.9 
1.5 
1.2 
1.0 
1.0 

1.0 
.9 

.6 
1.6 
2  5 

1.5 
1.3 

1.15 
.8 
.87 

.73 
1.0 

.92 

.8 

.77 

.75 

.7 

.8 

1.0 

1.2 

2  3 
a  7 

2.3 

4 

8.7 

5 

11.4 

6 

11.6 

7 

5.4 

8 

a  4 

9 

3.8 

10 

9.6 

11 

10.8 

12 

10  2 

13 

as 

21.0 

6.2 

5.9 

2  5 

1.5 

4  8 

6.8 

.8 

1.1 

2  5 

6.1 

14 

&3 

19.2 

45 

a  9 

2  2 

1.6 

a  6 

6.5 

1.2 

1.3 

1.9 

4  1 

15 

7.0 

14  7 

43 

ai 

2  0 

1.6 

as 

4  9 

.9 

1.1 

1.7 

6.1 

16 

&0 

10.0 

a7 

a2 

20 

1.5 

2  7 

4  9 

1.0 

.98 

1.5 

6.2 

17 

as 

6.5 

a  4 

ai 

a  2 

l.S 

2  2 

40 

.8 

1.1 

1.3 

5.0 

18 

ao 

5.3 

ai 

28 

2  7 

2  5 

1.9 

lao 

.8 

.82 

1.2 

42 

19 

2.8 

46 

ai 

2  7 

2  4 

21 

1.8 

5.7 

.7 

.93 

1.0 

as 

20 

2.9 

43 

ao 

2  6 

21 

1.9 

1.7 

2  7 

.7 

.9 

1.0 

4  4 

21 

2.9 

7.8 

4  2 

2  4 

1.9 

1.7 

21 

21 

.8 

.85 

1.1 

18.8 

22 

27 

10.2 

47 

2  4 

2  2 

2  5 

1.8 

1.8 

.6 

.7 

1.2 

18.1 

23 

2  5 

0.6 

a  6 

25 

as 

4  7 

1.7 

1.8 

.5 

.03 

1.1 

15.1 

24 

2.4 

ao 

a  2 

2  4 

6.6 

4  3 

1.5 

21 

.4 

.t« 

1.1 

10  5 

25 

2.4 

6.3 

ai 

2  3 

7.2 

a  2 

21 

a  4 

.5 

.63 

1.3 

6.6 

26 

22 

49 

ao 

24 

6.2 

2  8 

21 

2  8 

.5 

.87 

1.1 

6.0 

27 

20 

43 

ao 

26 

4  9 

21 

1.9 

a  6 

.4 

.87 

1.1 

4  3 

28 

20 

a9 

29 

2  5 

as 

20 

1.7 

2  0 

.1 

1.03 

1.2 

a  9 

29 

1.9 

27 

2  3 

ai 

2  2 

1.5 

1.6 

.2 

.95 

1.6 

6.6 

30 

2  0 

26 

ai 

ao 

2  7 

1.2 

1.4 

.4 

.92 

1.3 

6.1 

31 

1.8 

26 

as 

1.5 

1.2 

.88 

4  8 

o  This  height  Is  doubtful. 

fc  From  October  6  to  November  6, 1905,  an  attempt  was  made  to  obtain  a  proper  mean  gage  height  by 
Pi^viTig  gix  readings  daily.    For  the  rest  of  the  time  only  one  reading  was  maao. 
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Rating  table  for  Oconee  River  at  Milledgeville  from  August  25 j  1903,  to  December  Sl^ 

1904.^ 


Oa«e 
leisrnt. 


heigl 


Dis- 
charge^ 


heigl 


ace 
ight. 


Feet. 
0.20 
.30 
.40 

.m 

.GO 

.<o 

.80 

.90 

1.00 

1.10 

1.20 


Sec. -ft. 

Feet.     ! 

290 

1.30 

330 

1.40 

370 

1.50 

410 

1.60 

450 

1.70 

495 

1.80 

540 

1.90 

585 

2.00 

630 

2.20 

680 

2.40 

730 

2.60 

Dis- 
charge. 

Set.-ft. 

785 

8i0 

8^5 

050 

1,010 

1,070 

1,130 

1,190 

1,320 

1.460 

1,610 


Ga£e 
height. 

Feet. 
2.80 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
5.00 
6.00 
7.00 


Dis- 
chaiige. 

See.'ft. 
1,760 
1,920 
2,090 
2,205 
2,450 
2,640 
2,840 
3,890 
4,940 
5,990 


Gag© 
leignt. 


heigl 


Dis- 
charge. 


Feet. 

Sec.-ft.   . 

8.00 

7,040    1 

9.00 

8.090 

10.00 

9,140 

11.00 

10,190 

12.00 

11,240 

13.00 

12,290 

14.00 

13,340 

15.00 

14,390 

16.00 

15,440 

17.00 

16,490 

n Above  4-foot  gagn  height,  daily  discharge  estimates  are  based  on  a  tangent,  the  difference  being 
105  jMr  tenth. 

Estimated  monthly  discharge  of  Oconee  River  at  Milledgeville. f^ 


Month. 


Discharge  in  second-feet. 


August  25^1, 
September... 

October 

Noveml)er... 
December 


1903. 


January. 
February 
March . . . 

April 

Biay 

June 


1904. 


July , 

August 

September. 
Octol)er... 
November. 
December. 


The  year. 


Maximum. 

Minimum. 

Mean. 

2,000 

1,573 

1,823 

16,800 

1,255 

2,998 

4,625 

1,320 

1,702 

2,740 

1,573 

1,872 

2,740 

1,648 

1,911 

10,720 

1,723 

2,643 

8,615 

2,005 

3,903 

6,410 

2,176 

3,152 

3,260 

1,535 

1,926 

2,355 

758 

1,229 

2,496 

630 

1,138 

3,050 

450 

1,019 

10,820 

950 

3,138 

1,685 

370 

755 

685 

fr290 

403 

1,190 

450 

840 

4,310 

785 

1,638 

10,820 

290 

1,815 

a  These  estimates  arc  only  approximately  correct.    No  estimates  were  attempted  for  1905. 
b  See  note  under  gage  heights. 

OCONEE    RIVER    AT    DUBLIN. 

A  station  was  established  by  the  United  States  Weather  Bureau  in 
1894  at  Dublin,  Ga.,  about  60  miles  above  the  junction  of  the  Oconee 
with  the  Ocmulgee.  Records  were  kept,  with  the  exception  of  the 
summer  months  of  1896,  until  April  30,  1897,  when  the  station  was 
discontinued.  In  1898  discharge  measurements  were  commenced  by 
the  United  States  Geological  Survey,  and  February  1 1  an  observer  was 
employed  to  read  the  gage.  October  15,  1898,  the  Weather  Bureau 
again  adopted  the  station  and  has  maintained  the  gage  and  furnished 
gage  heights  to  the  Geological  Survey  continuously  since  that  time. 

The  ordinary  width  of  the  river  is  about  235  feet.  At  a  gage  height 
of  about  20  feet  the  left  bank  begins  to  overflow,  and  is  practically 
covered  to  the  end  of  the  approach  at  25  feet.  This  ground  is  thickly 
covered  with  a  brushy  growth,  which  w^ill  no  doubt  cause  the  velocity 
of  the  water  overflowing  it  to  be  small.     The  right  bank  does  not 
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overflow.  The  bed  of  the  stream  is  of  loose  rock,  sand,  and  gravel. 
The  channel  is  straight  and  the  current  is  swift  and  fairly  uniform, 
except  where  it  is  broken  by  the  three  bridge  piers. 

Discharge  measurements  are  made  from  the  iron  highway  bridge, 
which  consists  of  a  draw  span  between  two  other  spans  of  75  feet  each. 
The  total  length  of  the  bridge  proper  is  320  feet.  On  the  left  bank, 
which  is  low,  there  are  1 ,100  feet  of  iron-frame  trestle  approach.  There 
is  also  a  short  trestle  on  the  right  bank,  which  is  high.  The  initial 
point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank,  on  the 
upstream  side. 

The  gage  is  a  heavy  timber  bolted  to  the  downstream  side  of  the 
center  pier  of  the  Wrightsville  and  Tennille  Railroad  bridge,  500  feet 
downstream  from  the  highway  bridge. 

The  bridge  is  a  drawbridge,  and  the  pier  to  which  the  gage  is 
attached  is  the  circular  center  pier  of  the  draw  span.  A  secondary 
sloping  gage,  reading  from  -1.6  to  +1.9  feet,  is  attached  to  a  solid 
rock  on  the  right  bank  about  25  feet  above  the  railroad  bridge.  The 
gage  is  read  once  each  day  by  R.  F.  Mathis.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  top  of  the  upstream  end  of  the  floor  beam 
on  top  of  the  first  tubular  pier  of  the  wagon  bridge  from  the  right 
bank;  elevation,  41.30  feet.  (2)  A  point  on  the  fifth  step  from  the 
bottom  at  the  south  entrance  of  the  court-house,  6  inches  from  the 
east  end  of  the  step;  elevation,  82.51  feet. 

Discharge  measurements  of  Oconee  River  at  Dublin. 


Date. 


Gage.  ;      Dis- 
helght. :  charge. 


May  5 

Jnne7 

Juae  8 

Jane  9 

Jane  10 

November  7. 


1897. 


Feet. 
6.10 
1.90 
1.77 
1..W 
1.43 
.40 


February  11 

March  29 

May  20 

Jane  24 

July  27 

August  30... 
October  20. . 


1898. 


Sec.-ft. 
6,400 
2,861 
2,680 
2,488 
2,488 
1,644 


Date. 


heigl 


age 
ight. 


November  12. 
November  13. 


1902. 


February  2. 

April  28 

Junes 

September  15. 
September  \h. 
December  14. 


1899. 


.95 

2,057 

.65 

1,927 

-  .23  I 

1,272 

-  .28 

1,164 

G.23 

7,007 

10.80 

12,160 

3.70  , 

4,153 

.\pril3.... 

April  4 

June  6 

June  6 

June  15 

July  16 

August  24 

October  6 

November  14. 


1903. 


.\prill2 

December  7. 


1900. 


8.20 

9,089  1 

8.00 

9,033 

.80 

1,937 

.80 

1,997 

.,50 

1,903  1 

3.90 

4,028 

4.25 

4,680 

7.30 

7,991 

February  18. 

April  12 

July  21 

September  16. 
Septemljer  17 . 
October  27... 
October  27... 
December  3.. 


1904. 


February  20. 

May  7 

November  7. 


1901. 


November  12. 


1902. 


5.00 
3.40 
1.00 


.27 


5,341 
3,949 
2,334 


1,651 


Match  15.... 

April  25 

April  25 

June  13 

June  13 

July  31 

November  6. 
November  6. 
November  9. 


iga*). 


Feet. 
0.25 

.27 


15.40 
14.95 
8.81 
8.51 
4.47 
5.95 
4.61 
.12 
1.15 


4.33 
2.45 

.98  ' 

.90 

.95  I 
1.55  I 
1.55 

.45 


7.03  , 
1.14  ' 
1.11 

•  .60 

■  .GO  I 

■  .62  , 

■  .97  I 
.98 

•  .99 


Dis- 
charge. 

Sec.-fl. 
1,615 
1,619 


20,160 
19,800 
9,804 
9,432 
5,017 
6,579 
4,475 
1,713 
2,472 


5,136 
3,521 
808 
840 
798 
515 
557 
1,968 


8,283 

2,631 

2,518 

1,187 

1,192 

1,201 

929 

S82 

856 
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Daily  gage  height^  infect,  ofOc<mee  River  at  Dublin. 


Day. 


JftD.      Feb.     Mar.     Apr.     May. 


June.    July.  '  Aug.     Sept. 


Oct.      Nov.     Dec. 

I 


1. 
2. 
3. 
4. 
5. 


16. 
17. 
18. 
19. 
SO. 

21. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2o. 


26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 


IcSRJ. 


1900. 


7 

8 

9 

10 

1 
11 ' 

0.9 

12 

.0 

13 

.9 

14 

.9 

15 

.9 

5.0 

4.7 
5.0 
7.8 
8.6 
10.4 

12.2 
14.1 
14.4 
15.3 
14.8 

14.5 
14.3 
13.7 
13.3 
13.1 

12.8 

12.6 

11.3 

8.3 

7.8 

7.3 
7.1 
6.8 
7.0 
7.4 
7.6 


2.4 
2.1 
1.8 
1.7 
1.6 


.8 

.8 

.9 

1.0 

1.5 

1.5 


22 

1.4 

23 

1.1 

24 

.9 

25 

.8 

26 

27 

.5 

28 

.5 

29 

30 

31 

1899. 

1 

2 

3 

4 

3.8 
..   3.6 
..   5.2 

..   5.8 

7.7 
8.1 
9.1 
9.9 

10.7 

12.7 
13.1 
15.0 
20.1 
22.5 

21.7 
18.9 
17.5 
16.8 
15.5 


7 
4 


13. 

12. 

12.5 

12.7 

13.3 

13. 6 
13.0 
12.0 
10.8 
9.8 

9.0 
9.7 
9.6 


1.7 
1.6 
1.6 
1.6 
1.8 


0.5 
.5 

.0 

.9 
1.9 

3.9 
3.  '.> 
2.6 
2.0 

1.8 

1.5 

1.4 

1.0 

.9 

.9 


2.0 
3.5 
3.5 
2.8 
3.1 


2.4 
1.9 
1.5 
1.1 
1.0 

1.0 
.9 
.8 
.7 
.6 
.6 


11.3 
13.8 
16.5 
17.0 
16.9 

16.2 
14.5 
12.7 
11.0 
9.8 

8.6 
7.6 
7.0 
6.8 
6.7 

7.3 
7.9 
8.3 
9.2 
10.1 

10.9 
12.6 
14.2 
13.4 
11.9 

10.0 
9.6 
8.9 
8.3 
8.1 
8.0 


8.0 

9.6 

10.4 

11.0 

11.7 


1.0 
2.0 
2.8 
2.0 
2.5 

6.0 
7.8 
8.5 
9.4 
10.0 

P.  8 

6.  :> 

5.9 
3.3 

2.9 

2.5 
2.0 
1.8 
1.7 
1.5 

1.4 
1.4 
1.3 
1.8 
3.9 

5.5 
6.0 
4.7 
4.9 
5.4 


8.3 
8.0 
8.5 
9.0 
9.8 


9. 
9. 


8.6 
8.0 
7.8 


7.5 
7.0 
6.4 
5.6 
5.2 

5.0 
4.9 
4.8 
5.3 
5.8 

5. 6 
5.5 
5.2 


5.9 
7.4 
8.0 
7.2 
6.1 


8.8 
6.5 
5.3 
4.8 
4.5 


4.0 

2.6  I 

1.9 

1.7 

1.4  I 

1.1 
1.0 

.9 

.8 

.'i 

.6 
.6 
.3 
.2 
.1 

.0 
.0 
.2 
.2 
.3 

.3 
.4 
.4 
.4 
•  .1 

-  .2 
.8 
.6 

-  .1 

-  .3 

-  .5 


5.4 
4.7 
3.8 
3.7 
3.5 

4.1 
5.0 
4.8 
4.4 
3.6 

3.0 
2.7 


2. 

2. 


2.3 

2.1 
2.0 
1.9 
1.8 
1.7 

1.6 
1.5 
1.5 
1.8 
2.1 

1.8 
1.7 
1.6 
1.6 
1.6 
1.6 


8.3 
6.4 
6.0 
7.3 
7.5 


0.6 
.  t 
.7 

.8 
.9 

1.0 

.1 

.1 

1.1 

1.1 


-1.2 
-1, 
-1. 
-1, 


-  .6 

-  .4 
.0 

+  .9 

.8 

.6 

.8 

.  -  .7 

-  .8 

-  .9 
I  -  .9 
,   -   .9 


1.7 
1.8 
1.7 
1.5 
1.4 


1.2 

1.0 

.8 

.7 

.6 


1.2 
.7 
.3 
.3 


.5 
.3 

•  «« 

•> 

.0 
.1 
.2 
.2 
.4 


1.6 
1.4 
1.3 
1.2 
1.9 


-1. 

-1 

-1. 

-I. 
-1. 


-1.2 

-  .9 
-h  .3 

1.0 

1.8 

l.H 
2.K 
3.0 
1.6 
2.9 

4.<i  I 
4.0  ' 
3.2  I 
1.8 
.9 

..) 
.0 

-  .2 
+   .1 

2.6 

5.1 
6.1 
7.0 
6.7 
6.0 
5.6 


.5 
.6 
.4 
.2 
.1 


,5,  - 
,4  - 
,3  '  - 
,3  - 
,9      - 


.0  , 

.2 

.4 

.0 

.1 


1 
2 
3 
4 
1 


.7 

■  .s 
.8 

.3 

.7 

.9 

1.8 

4.7 

5.0 


19.0 
16.9 
14.8 
12.7 
10.1 


5.8 
4.3 
2.8 
2.0 
1.6 

2.0 
4.2 

.5.9 
6.4 


4.2 
.3.4 
3.0 

4.H 
5.0 

6. 5 
6.4 
4.6 


11.1 


2.0  ■ 
2.3  I 
2.0 
1.7  ■ 
1.5  ^ 
I 
.9  , 

.2  ' 
.3 

.4 

•  .2 

•  .1  ' 
.1 
.2  : 


.5  - 

-  .6  - 

-  .  6  - 

-  .6  - 


3 
5 

6 

^ 

,8 

•    .8 

-  .9 

-  .  < 

-  .3 
.  .2 

2.5 
3.0 
3.0 
5.1 
4.5 
2.9 


4.7 
5.0 
3.7 
2.9 
2.5 


11.8 
13.0  j 
16.0  I 
23.0  , 
24.  S 

2:1.3  . 

21.2  ! 
19.5  . 
18.0 
17.0 

16.0 
14.  S 
12. 5 

7.6 

4.7 


3.6 
3.0 
3.0 


5.9 

2.7  1 

6.0 

2.3 

5.9 

2.2 

5.0 

2.0  1 

3. 6 

2.0 

2.5 

1.8 

1.9 

2.0 

1.6 

2.8 

1.9 

2.4 

7.0 

1.5 

10.5 
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.0 
.1 
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.8 

.1 
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-  .4 
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.3 
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6.0 
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4. 
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4. 
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2 
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0 


4.4 

5.0 
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6.9 


6. 

6. 

5. 

5. 

4.9 

4.0 


2.4 
1.1 
2.0 
1.9 
1.7 

1.6 

1.3 
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2.6 
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3.2 
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1.2 
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Daily  gage  heigki^  in  feet,  of  OcoTiee  River  at  Dublin — Continued. 
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22 
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July. 

Aug. 
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Oct. 

Nov. 

Dw. 

1.6 

3.4 

11.0 

4.3 

6.7 
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5.0 

2.5 

4.3 

6.6 

.2 

-   .3 

.6 

1.2 

2.3 

5.4 

16.4 

8.0 

5.9 

2.3 
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as 

I.O 

--  .1 

1.7 
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8.0 

23.0 

17.5 

4.5 

1.2 

-  .2 
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14.9 
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Daily  gage  height,  in/ut,  of  Oconee  River  at  Dublin — Continued. 
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7. 

8. 

9. 

10. 

11. 
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14. 
15. 
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17. 
18. 
19. 
20. 
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22. 
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25. 
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30. 
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2. 
3. 
4. 
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6. 
7. 
8. 
9. 
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15. 

16. 
17. 
18. 
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23. 
24. 
25. 

26. 
27. 
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30. 
31. 


1. 
1. 
3. 
4. 

5. 

0. 
7. 
8. 
9. 
JO. 


1903. 


1904. 


ran. 

Fpb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

• 

Dec. 

14.  () 

19.0 

24.5 

14.1 

as 

0.9 

1.4 

4.3 

-0.6 

2  9 

-0.2 

K7 

12.4 

•20.0 

22.0 

11.3 

a  5 

.9 

4.4 

-  .9 

2  7 

.3 

9.0 

7.0 

19.5 

19.0 

9.0 

ao 

.6 

.  7 

as 

-1.1 

2  4 

.6 

9.8 

4.4 

18.0 

16.0 

9.0 

ai 

20 

.2 

2  0 

-1.2 

1.8 

.8 

9.0 

3.9 

15.0 

13.0 

9.0 

2.7 

a  9 

-  .2 

.9 

-1.2 

1.0 

.6 

5.5 

3.  tl 

12.  H 

9.0 

9.0 

2.7 

4.0 

—  .  7 

.5 

-1.3 

.  1 

.5 

as 

X2 

7.3 

7.5 

8.5 

2.7 

ao 

1.0 

1.0 

1.2 

.8 

.4 

a  2 

3.0 

0,0 

.    6.5 

7.0 

2.5 

1.3 

2  5 

2.4 

20 

.9 

.3 

ao 

2.8 

4.3 

6.0 

6.0 

2.3 

1.0 

4.5 

1.3 

1.5 

1.0 

.2 

4.8 

2.  ti 

4.1 

7.1 

5.6 

2.0 

1.0 

a5 

.  7 

.  < 

1.2 

.1 

4.9 

2.5 

4.1 

9.8 

5.5 

22 

1.2 

4.4 

1.0 

.4 

20 

.0 

as 

2.4 

4.8 

12.7 

5.5 

ao 

4.5 

5.1 

2  3 

.8 

1.0 

-  .1 

ao 

2.4 

5.0 

14.2 

6.0 

ao 

4.5 

5.5 

ao 

.6 

.8 

-  .1 

2  6 

2.4 

5.0 

19.0 

7.9 

2  7 

2  5 

as 

1.7 

.2 

.5 

-  .1 

as 

2.4 

4.8 

21.0 

9.0 

ao 

a7 

1.2 

.8 

-  .2 

.1 

1.0 

ao 

2.5 

4.0 

19.7 

10.0 

29 

2  8 

.8 

.4 

.3 

-  .2 

20 

2.0 

3.1 

45 

18.0 

10.0 

28 

20 

.4 

.1 

.8 

-  .4 

1.4 

L4 

3.7 

6.5 

15.9 

8.1 

27 

20 

2  4 

.5 

.7 

-  .5 

1.0 

4.0 

a7 

6.6 

13.7 

6lO 

25 

1.5 

1.0 

.2 

.5 

-  .5 

.7  ' 

5.5 

3.4 

7.0 

11.6 

5.0 

23 

1.1 

.5 

-  .2 

.2 

-  .6 

.5 

6.0 

3.0 

8.0 

10.1 

4.6 

20 

•  7 

1.7 

-  .4 

-  .1 

-  .6 

1.0 

2.5 

2.9 

8.0 

9.5 

4.3 

1.7 

.5 

1.0 

-  .4 

1.0 

-  .3 

4.4 

2.0 

2.8 

9.6 

9.1 

a  9 

1.5 

.4 

1.2 

-  .3 

as 

1.5 

5.S 

1.7 

2.0 

8.9 

a6 

1.4 

.3 

20 

.1 

4.0 

20 

4.5 

L5 

2.6 

10.9 

a  6 

1.3 

.2 

1.8 

.2 

4.2 

1.8 

as 

1.3 

3.0 

12.1 

1.1 

1.3 

.5 

• 

1.5 

LO 

1.0 

4.3 

7.9 

15.1 

a  4 

a3 

4.2 

.6 

.4 

.5 

.3 

.8 

.9 

3.8 

9.0 

14.9 

ai 

28 

a2 

.9 

.4 

.4 

.3 

.8 

2.5 

3.4 

10.0 

15.5 

ao 

4.5 

25 

1.0 

.0 

.3 

.6 

.6 

3.5 

a4 

12.0 

15.0 

a  2 

6.0 

22 

21 

-  .1 

.1 

.8 

.7 

4.0 

4.0 

13.5 

14.1 

4.8 

7.5 

2  3 

• 

4.2 

-  .2 

.0 

1.9 

.8 

5.0 

5.8 

ia4 

12.9 

6.0 

8.4 

1.8 

4.6 

-  .1 

-  .1 

as 

.7 

4.5 

6.6 

12.4 

10.9 

5.5 

9.3 

2  8 

a3 

-  .2 

.1 

ao 

.8 

4.0 

7.8 

11.8 

8.9 

4.3 

10.5 

4.8 

20 

-  .2 

.3 

ao  1 

.9 

3.2 

8.8 

11.9 

8.2 

4.1 

11.7 

5.9 

1.5 

-  .2 

.6 

22 

.9 

2.6 

11.0 

10.8 

8.8 

4.5 

lao 

6.8 

.9 

-•2 

.6 

■   1.8 

1.0 

2.3 

21.0 

9.5 

9.2 

4.4 

lai 

5.2 

1.0 

1.0 

.4 

1.1 

1.4 

2.8 

24.0 

8.8 

10.0 

a  9 

11.2 

a5 

1.0 

-1.0 

.2 

1.0  : 

2.0 

a6 

23.4 

8.6 

10.5 

a  5 

&5 

a  2 

1.2 

.0 

.1 

1.1 

1.8 

4.0 

22.7 

8.5 

10.1 

a  3 

6.3 

4.0 

1.0 

.1 

.1 

1.1   ; 

1.8 

4.4 

12.5 

8.4 

9.5 

5.3 

4.7 

5.8 

1.2 

.5 

.0 

1.1 ; 

1.1 

3.9 

20.0 

8.6 

9.0 

8.5 

a  6 

6.7 

26 

2  2 

.0 

1.0 

L3 

3.2 

18.4 

8.4 

8.5 

9.8 

a  2 

7.3 

a8 

6.5 

.5 

1.1 1 

L3 

3  2 

16.9 

8.3 

7.3 

10.8 

2  7 

6.8 

5.4 

7.6 

1.2 

1.0 

1.3 

3.2 

15.4 

7.7 

6.0 

11.5 

2  5 

a7 

6.0 

9.0 

4.3 

1.3  . 

LI 

2.8 

15.6 

6.8 

5.3 

10.4 

2  3 

2  5 

7.0 

10.7 

ao 

1.6 

1.0 

2.5 

16.9 

6.0 

5.2 

5.9 

22 

2  4 

8.0 

9.9 

1.8 

1,6 

1.0 

2.4 

16.8 

5.9 

5.4 

4.2 

2  4 

1.7 

a8 

9.0 

1.6 

1.6 

L2 

2.4 

15.8 

7.5 

5.3 

a  6 

21 

1.3 

9.1 

20 

.9 

1.0 

1.5 

2.3 

14.3 

8.8 

4.5 

ao 

2  6 

1.2 

5.0 

1.5 

.6 

1.0 

L7 

2.4 

12.0 

9.8 

4.1 

2  7 

2  4 

1.0 

2  6 

1.3 

.5 

.9 

L6 

2.7 

8.2 

11.3 

a8 

2  4 

20 

.9 

1.8 

1.0 

.4 

.9 

2  5 

3.3 

6.3 

13.4 

a9 

2  3 

21 

.7 

1.6 

.9 

.3 

.9 

a? 

6.7 

6.3 

15.1 

4.7 

2  3 

a5 

.6 

1.0 

.8 

.2 

.9 

as 

6.0 

17.0 

4.3 

28 

a9 

.5 

.9 

.7 

.2 

.8 

a  2 

5.4 

17.6 

a  6 

5.3 

4.7 

.5 

.6 

.5 

.2 

.8 

2  6 

5.0 

1&7 

a8 

.6 

.5 

.3 

20 

1.7 

2L5 

3.9 

2.5 

1.0 

.0 

-.1 

-  .5 

.6 

-L3 

-LI 

—  .5 

1.7 

2.8 

a5 

2.0 

1.0 

.8 

.2 

.8 

.1 

-1.4 

-L2 

—  .5 

1.7 

2.7 

3.5 

ZO 

1.0 

20 

.6 

1.4 

-  .3 

-1.3 

-LI 

.3 

1.6 

2.7 

a  9 

2.0 

.7 

1.3 

.2 

.9 

-  .4 

-1.3 

-LO 

1  2 

1.6 

2.7 

4.0 

1.8 

.7 

.5 

-  .4 

1.5 

-  .5 

-1.3 

-  .8 

L2 

1.6 

2.0 

ao 

1.6 

.7 

.3 

-  .6 

24 

-  .5 

-1.3 

-  .5 

L3 

1.5 

20 

a9 

1.6 

.4 

.1 

-  .7 

1.6 

.4 

-L3 

-  .3 

L7 

1.4 

3.0 

4.5 

20  1 

.4 

.1 

-  .7 

24 

LI 

-1.4 

-  .3 

29 

1.4 

5.0 

5l5 

20 ; 

.3 

.0 

-  .8 

5.0 

.6 

-L3 

-  .4 

ao 

J.  6 

7.0 

5c5 

27  1 

.3  1 

-  .1 

-  .8 

6l2 

.2 

-L3 

-  .7  I 

20 
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Dailtf  gage  height  y  in  feet,  of  Oconee  River  at  Dublin -Continued. 


11. 

12. 
13. 
14. 
15. 


Day. 


1904. 


Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.    Aug.     Sept.     Oct.     Not.    Dec. 


L4 
1.4 
2L0 
2.0 
2.0 


» 


as 

9lO 
9.9 
9.9 

a9 


&8 
&5 
10 
3.5 
14 


ao 

ao 

2.0 
2.0 
1.4 


a3 

.3 
LO 
LO 
1.0 


I 


-a  3 

-  .6 

-  .1 
■  .1 

-  .1 


-a  9 

-  .7 


.2 
.3 
.4 


6i5 

6l8 
6i9 

a6 
as 


-a 


I  - 


-1.4 
■L3 
1.4 
-1.4 
-1.4 


■a  7 

■  .5 

-  .5 

-  .3 

-  .1 


LO 

.8 
.8 
.6 
.5 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

36. 
27. 
2fi. 
29. 
30. 
31. 


1. 

^  • 

3. 
4. 
5. 


i . 

8. 

8. 

10. 

11. 
12. 
13. 

14. 
15. 


1«. 

17. 
18. 
19. 
30. 

21. 
22. 
•23. 
24. 
25. 


1905. 


ZO 
2.0 
20 

ao 

2L8 

Z6 
20 
29 
&6 
7.6 

7.8 
&9 
4.4 

ae 
a2 

29 


21 
L7 
1.1 
1.0 
.4 

.4 

L2 
1.5 
1.5 
1.6 

1.5 
L5 
LI 
L7 
42 

ao 

45 

a3 

26 
L6 

L6 
L6 
L6 
L4 
L2 


7.5 
&5 
4.5 
4.0 

as 

4.0 

as 

7.0 

7.8 
&0 

&3 
7.0 

ao 

iO 


I 


.  4 

.  7 
.7 
.6 
.6 

.  7 
LI 
L8 

as 

&9 

7.7 

&8 

12  5 

14.5 

1&8 

19.5 
19.5 
l&O 

lao 
ia8 

las 

&5 
&8 
9.4 
9.8 


a4 
a4 
a4 
ao 

29 

25 
20 
20 
29 

as 
ao 

15 
4.0 

as 
a4 
ao 


a4 

4.4 

a9 
a6 
as 

ao 

28 
27 
25 
28 

as 

13 

&8 
7.3 
7.3 

6l6 

a4 

14 

as 
ao 

as 

18 

a2 

13 

as 


LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 


L8 
L7 
L7 
L6 
LS 

L6 
LS 
23 
21 
21 

ai 
ao 
a7 
ao 
as 

10 

a3 

29 
22 
20 

L6 
L6 
L6 
L4 
L2 


0  - 


L4 
L7 
L9 
25 
a9 

10 
12 

as 
as 
as 

24 

LS 

L3 

.9 

.6 

.3 

.6 

L2 

L2 

.8 

.4 

.2 

.4 

Lft 

10 


I 


22 

L6 

L2 

.9 

.6 

.6 
.6 
.1 

-  .1 

-  .3 

I 

-  .4  , 

-  .5  I 

-  .5  I 

-  .5 

-  .5 

-  .1  I 

-  .3 

-  .3 

-  .3 
+  .3 

-  .1 

-  .2 
4-  .2 

L4 
20 


-1. 


.3 
.5 
.5 
.5 
.6 

.5 
.5 
.5 
.1 
.1 

-  .4 

-  .8 

-  .9 

-  .8 

-  .5   -, 


6 
8 
9 
0 
0 


I 


LO  1 

LO  ; 

.8 

•  8; 

.6 

.3 

'  -2  , 
-  .1 
.4 
■ .  6  , 

-  .6 

I 
.8 
L3 
.9 

as 

13 

22 

.9 

LI 

14 

as 

ao 
ao 
ao 
as 

27 

L4 
.6  ' 
•  2  , 

-  .1  I 

I 

-  .2 

-  .3 

-  .2 

-  .3 

-  .4 


L8 

as 
as 
ao 
20 

.9 
.4 
.1 
'  .1 
.1 

.3 
.9 

25 

ao 

LO 
LO 


-  .  I 
--  .6 

-  .8 

-  .8 

-  .9 

-LO 
-LI 
-LO 


a 

L 


-  .8 

-  .9 

-  .9 

-  .9 
-LO 

-LO 
-LO 
-LO 
-LI 
-LI 

-LI 
-L2 
-L2 
-L2 
-L2 


■  .5 

-  .3 

L2 

28 

1 


L4 
L4 
LS 
L4 


.2 
.1 
.1 
.2 


-LO  - 

-  .8   - 


.1 

ao 
ao 
12 
ao 

10 
as 

28 
19 

as 


.6 

.7 

•  .8 
.9 
.9 

LO 
LI 
LI 
LO 
L2 


-LS  -.4 


L5 
L5 
L5 
L5 
LS 

L5 
L4 
1.4 
L4 
L3 
LI 


-L 
-L 
-L 
-L 


8  -LI   - 


6 

8  - 

\'Z 

5  - 

-  .7  - 

-  .8   - 

-  .7  '  - 

-  .6  - 


.4  - 

.1  - 

.4  - 

.6  - 

.«  - 

.8   - 
.0 

.9  ;    1 

-  .7    ! 

am 

-  .  i 

-  .6 

-  .  <  — 

-  .8  - 

-  .9  - 

-  .9  - 

-  .9   - 


-  .4 

-  .5 

-  .5 

-  .4 

-  .3 

-  .1 

-  .1 

-  .1 

-  .2 

-  .4 


.  t 

AS 

6 

8 

9 

9 
9 
9 
9 

8 

4 

0 
4 

2 
2 

1 
1 
2 
4 

5 


.5 
.8 
.8 
.9 
.9 

.8 
.6 
.4 
.3 
.2 

.2 
.3 
.6 
5 
5 
5 


2 
2 
2 


LO 
LI 
LI 


-  .  »H 

-  •'  I 

-  .5  ' 

-  .2 


-  .3 

-  .4 

-  .2 
.5 

10 

as 

&4 

ae 
a4 
a  4 

5.5 

H.4 
6l8 
7.1 
7.0 

6.7 
6.0 
5.5 
12 

ao 

6t3 

H.7 

9.5 

ILO 

!  las 


26. 
27. 
28. 
29. 
30- 
31. 


L2 
.9 

.6 
.6 


las 

9.8 
7.5 


as 

29 
26 
23 
22 
L9 


LI 
LS 
L3 
L2 
LO 


as 
as 

13 

28 
L9 
L7 


L7 

LO 

.4 

.3 

.3 


5 
3 
I 
3 
5 
5 


L2 
L2 
1.2 
1.2 
L2 


-LO  - 

-LO  - 

-  .8  - 

-  .  7  — 

-  .7  - 

-  .7  ... 


4 
4 

5 
4 
4 


116 
110 
12  0 

ao 

7.0 

7.2 
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Rating  tables  for  Oconee  River  at  Dublin. 

FEBRUARY  U,  1896.  TO   DECEMBER  31.  Ifi00.o 


Gage 
height. 

DiB- 
chargo. 

Sec.'H. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft,  1 

Gage 
height. 

Dl8- 

chaige. 
Sec.-)'t. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Feet. 

Sec.-ft. 

-1.30 

865 

0.90 

2,012 

3.00 

3,560 

7.50 

8,410 

-1.20 

890 

1.00 

2,080    ' 

3.20 

3,720 

8.00 

8,980 

-1.10 

920    1 

1.10 

2,149 

3.40 

3,890 

8.50 

9,550 

-1.00 

9S0    1 

1.20 

,      2,218    , 

3.60 

4,070 

9.00 

10,120 

-  .90 

082    ' 

1.30 

'      2,288 

3.80 

4,200 

9.50 

10,090 

-    .80 

1,015 

1.40 

'      2,358 

4.00 

4,460 

,      10.00 

11,260 

-  .70 

1,065 

1.50 

2,429 

4.20 

4,672 

11.00 

12,400 

-  .60 

1,095 

1.60 

.      2,500    , 

4.40 

4,888 

'      12.00 

13,540 

-  .50 

1,140 

1.70 

2,572    ' 

4.60 

5,106 

13.00 

14,680 

-  .40 

1,185 

1.80 

2,644 

4.80 

5,332 

14.00 

15,820 

-  .30 

1,242 

1.90 

2,717 

5.00 

5,560 

15.00 

16,960 

-  .20 

1,300 

2.00 

2,790 

5. 20 

5,788 

16.00 

18,100 

-  .10 

1,362 

2.10 

2,864 

5.40 

6,016 

17.00 

19,240 

.00 

1,425 

2.20 

2,938 

5.60 

6,244 

18.00 

20,380 

.10 

1,488 

2.30 

3,013 

5.80 

0,472 

19.00 

21,520 

.20 

1,552 

2.40 

3,069 

6.00 

6,700 

20.00 

22,660 

.30 

1,616 

2.50 

3,166 

6.20 

6,928 

21.00 

23,800 

.40 

1,681 

2.60 

3,243 

6.40 

7,156 

22.00 

24,940 

.50 

1,746 

2.70 

3,321 

6.60 

7,384 

23.00 

26,080 

.60 

1,812 

2.80 

3,400 

6.80 

7,612 

24.00 

27,220 

.70 

1,878 

2.90 

3,480 

7.00 

7,840 

25.00 

28,360 

80 

1,945 

1 

■ 

Estimates  baaed  on  this  table  above  gage  height  12  feet  are  from  5  to  25  per  cent  too  low,  the  percentage 
of  error  increasing  grsdually  with  the  increase  of  stage  above  12  feet. 


JANUARY   1   TO   DECEMBER  31.  1901.6 


0.50 

2,080 

1.60 

2,680 

2.70 

3,417 

.60 

2,125 

1.70 

2,742 

2.80 

3,490 

.70 

2,173 

1.80 

2,805 

2.90 

3,564 

.80 

2,223 

1.90 

2,860 

3.00 

3,639 

1 

.90 

2,275 

2.00 

2,934 

3.10 

3,715 

1.00 

2,329 

2.10 

3,000 

3.20 

3,792 

1 

1.10 

2,385 

2.20 

3,067 

3.30 

3,870 

1.20 

2,442 

2.30 

3,135 

;        3.40 

3.949 

,        1.30 

2,500 

2.40 

3,204 

aso 

4,030 

1.40 

2,559 

2.50 

3,274 

3.60 

4,113 

1 

1.50 

2,619 

2.60 

3,345 

a70 

4,199 

aso 
a90 

4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 


JANUARY   1   TO   DECEMBER  31,  1902.  e 


4,287 
4,378 
4,472 
4,569 
4,670 
4,775 
4,883 
4,993 
5. 105 
5,218 
5,332 


-1.30 

900 

o,no 

1,475 

1.20 

2,210 

2.80 

3,410 

-1.20 

935 

.10 

1,530 

1.30 

2,280 

aoo 

3,570 

-1.10 

970 

.20 

1,585 

1.40 

2,  aw 

a  20 

3,740 

-1.00 

1,010 

.30 

1,640 

1.50 

2,420 

a4o 

3.910 

-  .90 

1,050 

.40 

1,700 

1.60 

2,490 

a  60 

4  090 

-  .80 

1,090 

.50    ' 

1,760 

1.70 

2,565 

a  80 

4,280 

-  .70 

^la*) 

.60 

1,820 

1.80 

2,640 

4.00 

4,480 

-  .60 

1,180 

.70 

1.880 

1.90 

2,715 

4.20 

4,600 

-  .50 

1,225 

.80 

1,945 

2.00 

2,790 

4.40 

4,900 

-   .40 

1,270 

.90 

2,010 

2.20 

2,940 

4.60 

5,120 

-  .30 

1,320 

1.00 

2,075 

2.40 

3,090 

4.80 

5,340 

-   .20 

1,370 

1.10 

2,140 

2.60 

3,250 

5.00 

5,. 560 

-  .10 

1.420 

o  Al>ove  gage  height  5.0  feet  the  rating  curve  is  a  tangent,  the  dlfTerence  being  114  per  tenth. 
b  Al)ove  gage  height  4.8  feet  this  table  is  the  same  as  the  1000  table. 
c  Above  gage  height  5.0  feet  this  table  is  the  same  as  the  1000  table. 
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Bating  tables  for  Oconee  River  at  Dublin — Continued. 

JANUARY  1  TO  DBCBICBBR  31»  ig03.a 


Qage 
heigbt. 

Dis- 
charge. 

Gage 
height. 

chAxge.  ' 
See.-ft. 

Gage    i 
hei^t. 

Feet. 

Dl«- 
chArge. 

1 

Sec-ft. 
5,470 

Gage 
height. 

Feet. 

Dis- 
charge. 

See.'ft. 

14,620 

Feet. 

See.-ft. 
1,530 

Feet. 

-0.20 

1.20 

2,410 

fi.00 

12.00 

-  .10 

1,580    ' 

1.40 

2,550 

5.50 

6,020 

13.00 

16,270 

.00 

1,630 

1.60 

2,600 

6.00 

6,620 

14.00 

17,920 

.10 

1,685 

1.80 

2,830 

6.50 

7,220 

15.00 

19,620 

.20 

1,740 

2.00 

2,9TO 

7.00 

7,820 

16.00 

21,320 

.30 

1,800 

2.20 

3,120 

7.50 

8.420 

17.00 

23,020 

.40 

1,865 

2.40 

3,270 

8.00 

9,020 

18.00 

24,720 

.50 

1,030 

2.60 

3,420 

8.50 

9,643 

19.00 

26,420 

.60 

1,905 

2.80 

3,5TO    1 

9.00 

10,270 

20.00 

28,120 

.TO 

2,060 

3.00 

3,720    1 

9.50 

10,945 

21.00 

20,820 

.80 

2,130 

3.50 

4,120 

10.00 

11,620 

22.00 

31,520 

.90 

2,200 

4.00 

4,520 

10.50 

12,345 

23.00 

33,220 

1.00 

2,270 

4.50 

4,970 

11.00 

13,070 

24.00 

34,920 

JANUARY  I  TO  DBCBHBBR  31,  1904. 


-1.50 

560 

-a  30 

1,305 

1.60 

2,800 

6.00 

5,790 

-1.40 

600 

'     -  .20 

1,381 

1.80 

2,964    1 

5.50 

6,300 

-1.30 

645 

-  .10 

1,457 

2.00 

3,lo0 

6.00 

6,830 

-1.20 

605 

.00 

1,534 

2.20 

3,296 

6.50 

7,380 

-1.10 

750 

.20 

1,688 

2.40 

3,462 

7.00 

7,930 

-I.OO 

810 

.40 

1,842 

2.60 

3,630 

7.60 

8,505 

-  .90 

874 

.00 

1,998 

2.80 

3,799    I 

8.00 

9,000 

-  .80 

941 

.80 

2.154 

aoo 

3,960 

8.50 

9,690 

-  .70 

1.010 

1.00 

2,312 

3.50 

4,402 

9.00 

10,330 

-  .60 

1,061 

1.20 

2,473 

4.00 

4,850 

9.50 

10,980 

-  .50 

1,154 

1.40 

2,636 

4.50 

6,310 

laoo 

11,630 

-  .40 

1,220 

■ 

1 

JANUARY  1  TO  DECEMBER  31,  1905.6 


4,150 

!        6.20 

7,310 

4,240 

6.40 

7,530 

4,330 

6.60 

7.750 

4,420 

6.80 

7,9TO 

4,510 

7.00 

8,190 

4,600 

7.50 

8,700 

4,695 

8.00 

9,390 

4,790 

8.50 

9,990 

4,885 

9.00 

10.640 

4,980 

9.50 

11,290 

5,075 

10.00 

11.990 

5,265 

11.00 

13,430 

5,455 

12.00 

14,930 

5,650 

I      13.00 

16,500 

5,850 

14.00 

18,100 

6,050 

15.00 

19,800 

6,250> 

1G.00 

21,500 

6,450 

17.00 

23,200 

6.650 

18.00 

24,900 

6,8TO 

19.00 

26,600 

7,090 

20.00 

28,300    , 

«  The  table  becomes  tangent  above  14  feet,  with  a  difference  of  170  per  tenth. 

*  Above  gage  height  14  feet  the  rating  curve  is  a  tangent,  the  difference  being  170  per  tenth. 
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WATEB  BESOUBCES  OF  OEOBQIA. 


Estimated  monthly  discJiarge  of  Oconee  River  at  Dublin, 
[Drainage  area,  4,182  square  miles.] 


IIODth. 


Dischaxge  lA  second-feet. 


1806.a 

February  11-28 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1899.a 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1900.a 

January 

February 

March . .'. 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

January 

February ". . 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

o  Dally  estimates  of  discharge  above  gage  he  Ight  12  feet  for  the  years  1896  to  lfl02,  inclusive,  are  from 
5  to  25  per  cent  too  low,  owing  to  insumcicnt  d  ata  to  properly  determine  the  upper  part  of  the  original 
rating  curve.  The  error  gradually  increases  ^1th  the  increase  of  stage  above  12  feet.  The  estimates 
for  these  vears  were  not  revised  because  the  number  of  da>'  s  when  the  gage  height  was  more  than  12  feet 
was  relatively  small  and  hence  che  monthly  estimates  &re  but  slightly  affected. 


'Ruu-oB. 


Maximum. 

Minimum. 

Mean. 

8ec.-ft.  per 
sq.  mile. 

Depth  in 
indies. 

2,429 

1,746 

2,040 

1 

a49i 

a33 

4,360 

1,746 

2,582 

.02  ' 

.71 

11,260 

2,080 

5,011 

1.20 

1.34 

4,460 

1,140 

1,794 

.43 

.49 

2,012 

800 

1,201 

.29 

.32 

7,840 

865 

3,104 

.74 

.85 

12,614 

2,500 

5,097 

1.36 

1.57 

27,904 

2,012 

10,648 

2.55 

2.84 

18,100 

1,878 

7,449 

1.78  1 

Z05 

16,9G0 

2,500 

7,097 

1.70 

1.90 

14,224 

4,360 

7,. 138 

1.75 

2.02 

17,302 

4,070 

10,736 

2.57 

2.96 

25,510 

8,638 

14,054 

3.58 

3.73 

19,240 

7,496 

12,183 

2.91 

3.36 

11,032 

5,332 

7,630 

1.83 

2.04 

0,016 

2,429 

3,420 

.82 

.94 

2,644 

1,300 

1,862 

.45 

.50 

5,560 

1,015 

1,660 

.40 

.46 

5,674 

962 

2,097 

.50 

.58 

3,480 

800 

1,630 

.39 

.44 

9,664 

865 

2,628 

.63 

.72 

4,888 

1,015 

1,666 

.40 

.45 

6,244 

1,746 

3,047 

.73 

.84 

25,510 

865 

5,?94 

1.27 

17.02 

6,358 

2,218 

3,506 

.84 

.97 

28,246 

2,500 

12,002 

2.87 

2.99 

13,198 

6,472 

9,874 

2.36 

3173 

19,924 

3,805 

9.512 

2.27 

*Z53 

9,322 

2,717 

4,754 

L14 

L31 

23.572 

2,218 

8,371 

2.00 

2.23 

21,520 

2.080 

6,396 

L53 

L76 

5.560 

1,488 

2,314 

55 

.63 

6,700 

1.242 

2.371 

.57 

.64 

6.244 

1,242 

2,233 

.53 

.61 

7,384 

1.878 

3,220 

.77 

.86 

9,436 

2,500 

5,846 

1.40 

L61 

28,246 

1,242 

5.867 

1.40 

1&87 

15,706 

5,105 

9,396 

2.25 

2.60 

17,872 

4,670 

9.315 

2.23 

2.32 

18,670 

3,490 

6.494 

L55 

I.T9 

25,624 

4.287 

12.344 

2.05 

,            3L20 

9,094 

2,742 

4,250 

L02 

1.18 

12.856 

4.199 

8,065 

L93 

Z15 

8,524 

2,550 

4,258 

1.02 

1.18 

11.602 

2.080 

5,999 

L43 

LOS 

21,976 

2,125 

8,035 

L92 

2.14 

5,674 

2,173 

3,046 

.73 

.84 

2,742 

2,223 

2.369 

.56 

.62 

9,664 

2,329 

4,435 

LOO 

L22 

25,624 

1           2.080 

6,500 

1.55 

2a  96 
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EHimated  nunUhly  duehwge  of  Oamee  River  at  Dublin — Continued. 


DIachArge  In  second-fpet. 


Run-off. 


Month. 


Maximum. 


1902.< 

JanuAiy 

February 

March 

April 

Itoy 

June 

July 

August 

September 

October 

November 

Decaember 

The  year 

1903. 

January 

February 

Maivfa 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1904. 

January 

February 

March 

April 

Miy 

June 

July 

August 

September 

October 

November 

December 

The  year 

1905. 

Januaiy 

February 

March 

April 

llay 

Jane 

July 

August 

September 

October 

November 

December 

The  year 


17,302 

22,660 

29,272 

19,924 

6,130 

5,010 

6,130 

4,900 

4,690 

3,490 

6,130 

11,032 


29,272 


6.620 

34,920 

24,040 

20,470 

13,845 

16.435 

8,180 

10,405 

12,635 

4,790 

4.360 

4,280 


34.920 


8,850 
11.500 
7,710 
3,969 
2,312 
3,130 
1,998 
7,820 
2,392 
750 
1,611 
3,969 


11,500 


6,050 
27.450 
8,550 
6,350 
6,870 
3.455 
6.550 
6,055 
3,970 
1,960 
2,775 
19,120 


27,450 


Minimum. 


3,090 
4,480 
6,700 
4,090 
2,140 
1,585 
1.135 
1,270 
900 
1.180 
1,370 
2.075 


900 


2.200 
4,040 
6,500 
4,200 
3,195 
2,970 
1,930 
1,930 
1,530 
1,580 
1,800 
1,995 


1,530 


2.636 

3,130 

3,130 

2.312 

1,154 

874 

810 

1,154 

695 

560 

605 

1,154 


560 


1.960 

2,120 

3,200 

2,440 

1,800 

1,240 

1,240 

810 

750 

(iOO 

945 

1.320 


690 


iffMn      Sec.-lt.per  Depth  In 
"**°'       sq.mllp.   I  inches. 


6,315 
9,813 
16,243 
9,942 
3,436 
2,665 
2,567 
2,318 
1.904 
2,203 
2,189 
5,134 


5.409 


4.090 

16,766 

12,704 

10.120 

5.701 

6,537 

4.016 

3,964 

3.563 

2,044 

2.501 

2.634 


6.220 


3.897 
6,509 
4,717 
2,766 

1,  cWv 

1,449 
1,160 
3,617 
1,131 
609 
?,206 
2,329 


2.616 


3.021 
11,260 
5.082 
3.506 
3,538 
1.947 
2.839 
2,685 
1,346 
1,019 
1.346 
8,121 


3,810 


L51 

2.35 

188 

2.38 

.82 

.64 

.61 

.54 

.46 

.53 

.52 

1.23 


1.29 


4.01 

3.04 

2.42 

1.36 

1.56 

.96 

.95 

.85 

.49 

.60 

.63 


1.40 


.932 
1.68 
L13 
.661 
.454 
.346 
.280 
.865 
.270 
.146 
.288 
.557 


.722 
2.60 
L22 
.838 
.846 
.466 
.679 
.642 
.322 
.244 
.322 
1.94 


.911 


.626 


L74 
2.45 
4.47 

2L66 
.95 
.71 
.70 
.62 
.51 
.61 
.58 

1.42 

17.48 


1.13 

4.18 

3.50 

2.70 

L57 

1.74 

1.11 

1.10 

.95 

.56 

.67 

.73 


19.94 


1.07 
1.70 
1.30 
.738 
.523 
.386 
.323 
.997 
.301 
.166 
.321 
.642 


a  47 


.832 
2.80 
1.41 
.935 
.975 
.520 
.783 
.740 
.350 
.281 
.359 
2.24 


12.23 


a  Daily  estimates  of  discharge  abovegage  height  12  feet  for  the  yean  1898  to  1902,  induiiive,  are  from 
5  to  25  per  cent  too  low,  owin^to  insufiicient  data  to  properly  determine  the  upper  part  of  the  original 
rating  curve.  The  error  gradually  increases  with  the  increase  of  stage  above  12  feet.  The  estimates 
for  these  vears  were  not  revised  because  the  numl)er  of  days  wnen  the  gage  height  was  more  than  12  feet 
was  relatively  small  and  hence  the  monthly  estimates  are  but  slightly  affected. 
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APALAGHEE   BIYER   NEAR   BUCKHEAD. 

.This  station  was  established  February  13,  1901,  by  M.  R.  Hall.  It 
is  located  at  the  iron  wagon  bridge  over  Apalachee  River,  about  3i 
miles  north  of  Buckhead. 

At  ordinary  stages  the  channel  is  about  80  feet  wide,  and  is  only 
slightly  curved  above  and  below  the  bridge.  The  bed  of  the  stream 
is  part  rock  and  part  sand.  The  current  is  moderately  swift  and  is 
somewhat  brokeft  and  irregular  on  account  of  the  ruins  of  old  pier 
bases  about  50  feet  upstream.  The  right  bank  is  low  for  a  distance  of 
400  feet  and  will  overflow  at  a  gage  height  of  10  feet.  The  low  portion 
is  thickly  covered  with  trees  and  a  bnishy  growth,  which  will  greatly 
retard  the  flood  water  passing  over  it.  The  left  bank  is  high  and  will 
not  overflow,  except  to  a  short  distance  up  the  steep  slope. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  the  initial  point  being  the  outside  of  the  iron  pier  at  the  left 
bank,  downstream  side.  The  bridge  is  a  single  span  103  feet  long,  sup- 
ported by  tubular  piers.  Its  trestle  approaches  are  about  500  feet 
long  on  the  right  bank  and  about  100  feet  on  the  left. 

The  original  gage  consisted  of  two  sections.  The  first  section,  read- 
ing from  0  to  10  feet,  was  fastened  to  a  small  ash  tree  on  the  left  bank 
about  100  feet  below  the  bridge,  and  the  second,  reading  from  6  to 
20  feet,  was  nailed  to  the  upstream  post  of  the  last  wooden  bent  next 
to  the  iron  bridge,  on  the  right  bank.  March  22,  1905,  a  standard 
chain  gage  was  attached  to  the  upstream  side  of  the  bridge,  in  the 
third  panel  from  the  right  bank;  length  of  the  chain,  30.70  feet.  The 
gage  is  read  once  each  day  by  G.  A.  J,  Adams,  except  for  three  months 
during  low  water,  when  readings  are  made  twice  each  day.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  the  downstream 
end  of  the  first  floor  beam  from  the  right  bank;  elevation,  25.50  feet 
above  datum  of  gage.  (2)  A  copper  plug  sot  in  solid  rock  10  feet 
west  of  the  upstream  tubular  pier  on  the  right  bank  and  3  feet  up- 
stream from  the  line  of  the  upper  edge  of  the  bridge;  elevation, 
3.73  feet  above  datum  of  gage. 
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Discharge  measurements  of  Apalachte  River  near  Biwkkead. 


Date. 


he'lg 


a«e 

iKht. 


Din- 
charge. 


1901.  Feft. 

Februarv  13 3. 7K 

February  19 3. 00 

March  29 4.62 

Ma V  22 1  ei.  45 

A  uknst  9 2. 5<> 

Novomtjor  1 1.  ^^0 

1902. 

Februarv'  8 3. 95 

J  une  7 1 .  52 

July  19 I. no 

1903. 

January  15 2.33 

Mav  27 1.88 

June  12 3.0/ 

Julv25 1.51 

Aniriist  2>» 1.31 

Ociol)or  9 1. 45 

D<*cember  1 1.(0 


Sec.-ft. 
847 
647 
1,033 
],(i58 
545 
302 


821 
2(>2 
2.")3 


444 

3<U 
643 
266 
214 
237 
255 


Date. 


1904. 

March  19 

May  12 

July  13 

Augusts 

August  9 

September  21 

()ctol)erl3 

October  13 

November  2(i 

November  20 , 

isai. 

March  23 

May  11 

J  une  8 

Junes 

8epteml)erJ! 

Septem))er8 

October  30 

October  31 

November  15 , 


Gage 
height. 


Dis- 
charge. 


Feet. 

Sec.-ft. 

2.39 

466 

l.f-S 

311 

1.48 

223 

7.15 

1,877 

7.30 

1,903 

.90 

128 

.80 

91 

.80 

94 

1.39 

186 

1.34 

167 

2.30 

379 

1.74 

273 

1.44 

223 

1.41 

206 

1.13 

157 

1.13 

157 

.80 

97 

1.38 

185 

1.39 

183 

Daily  gage  height,  infect,  of  Apalachee  River  ruar  Biickhead. 


Day. 

t 

'  Jan. 

Feb. 

1 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1901. 

1 

1 

2.0 

1      4.9 

'      2.7 

6.1 

as 

20 

as 

2  2 

1.7 

1.9 

2 

t 

2.ti 

5.3 

2.6 

a  6 

ao 

i      1.9 

ao 

22 

1.7 

20 

3 

2,6 
2.6 

14.0 

,    la  8 

2.6 
2.5 

ai 
ao 

2.7 
2.6 

'       1,8 
■       1.9 

28 
26 

24 
25 

1.7 
•    1. 75 

2  0 

4 

2  5 

."i 

1 

2.5 

2.5 
2L4 
2.4 

7.5 

5.3 
4.5 
4.0 

2.5 

2.6 
215 

2.4 

2.9 

Z8 
8.5 
8.5 

2.5 

2.4 
2.1 
2.0 

1.8 

1.8 

2  0 

'      6.5 

24 

22 
21 
2  1 

26 

2  4 
22 
2  2 

1.9 

L9 

1.8 
1.8 

2  4 

i; 

2  2 

t 

1 

2  1 

H 

20 

<» 

2.4 

a  ti 

2.4 

a  5 

2.9 

2  7 

20 

2  1 

1.8 

22 

10 

2.5 
4.5 

a  4 
a2 

2.3 
9.3 

ai 

2.9 

2.5 
2.4 

2  5 
4.0 

20 

1.9 

21 
20 

1.8 
1.8 

ao 

11 

28 

12 

5.7 

ai 

2.2 

2.8 

2.3 

ao 

1.9 

1.9 

1.8 

2  2 

13 

3.78 

3.5 

ao 

ai 

7.0 

2.6 
2.4 

2.7 
4.0 

2.1 
2.0 

as 
ai 

1.8 
1.8 

1.9 
1.85 

1.8 
1.85 

2  2 

14 

21 

l.> 



2.7 

a7 

2.3 

4.5 

1.9 

ao 

1.8 

1.85 

1,85 

8.0 

10 

2.0 

5.5 

2.2 

4.5 

ao 

5.0 

1.9 

1.8 

1.8 

7.0 

17 

Z5 

4.1 

2.2 

(SlO 

2.7 

las 

40 

1.8 

1.8 

ao 

IS 

2.5 

a7 

2.1 

4.5 

2  5 

57 

las 

1.8 

1.8 

45 

19 

'      3.6 

2.4 

a9 

2.4 

4.0 

4.0 

4.5 

12  5 

1.8 

1.9 

41 

20 

24 

5.0 

2.8 

a8 

'  ao 

4.0 

7.0 

1.8 

21 

4  0 

21 

2.7 

4.3 

4.4 

a  5 

&0 

4.0 

50 

1.8 

2  1 

as 

22 

2.6 
2.5 

.     as 
'    as 

&8 

a5 

a2 
as 

ao 

2.5 

4.5 
4.0 

a2 
ao 

1.8 
1.8 

22 
22 

a  6 

■23 

ae 

24 

1              1 

2.9 

a  2 

ao 

2.8 

2.2 

as 

28 

1.75 

20 

42 

2'i 

3.0 

7.5 

11.5 

8.0 

ai 
ao 

2.9 
2.9 

2.6 

2.4 
2.3 
2.3 

2.5 

5.0 
4.0 
2.9 

21 

26 
29 

ao 

4.0 

as 
a  6 

4.5 

27 

26 
24 
2  2 

1.75 

1.75 
1.75 
1.75 

1,9 

1.9 
1,9 
1,9 

a9 

2i.i 

a  6 

27 

3  6 

2^      -   . 

4  5 

21 



7.0 

2.8 

2.2  : 

a  8 

ao 

7.0 

24 

1.75 

1.9 

as 

:» 

6u0 

2.7 

2.2  1 

4.0 

2  5 

5.5 

22 

1.75 

1.9 

lao 

31 

&3 

a5  ' 

22 

as 

1.7 

15.  5 

1902. 

1 

<.      11.0 

0.2  1 
17.5  ' 

25.0 
200 

&0 
5.5 

Z6 
2.8 

1.75 
1.75 

1.6 
1.6 

l.S 
1.6 

1.6 
1.5 

2  5 
20 

1.5 
1.5 

2.8 

2 

7.0 

ai 

3 

5.5 

2ao  , 

laO 

4.5 

2.7 

1.75 

21 

4.0 

1.5 

1.9 

1.5 

as 

4 

4.5. 

15.0  1 

10  0 

4.0 

2.7 

1.7 

20 

4.5 

1.5 

1.8 

1.6 

5.0 

5 

42 

11.0  ' 

7.0 

a8 

2.6 

1.7 

1.8 

40 

1.4 

1.8 

1.6 

4  5 

♦► 

4.1 

&0 

&0 

a7 

1 
2.6 

1.7 

1.7 

ao  ' 

1.4 

1.8 

1.6 

as 

"i..... ........ 

4.0 

ao 

4.0  , 

5.0 
4.0 

4.5  ' 
4.0 

2.5 
2.4 

1.7 
4.0 

1.6 
1.  55 

27 
2  5 

1.6 

1.8 

1.8 
1.7 

1.5 
1.5 

a  2 

8 

3.8 

a  1 

9 

3.7 

a9  1 

a  5 

a8 

2.4 

5.5 

1.5 

2  2  ! 

1.7 

1.7 

1,5 

ao 

10 

.1 5 

.18 

a  5  . 

a6 

2.3 

4.0 

1.5 

20  ! 

1.7 

1.7 

1.5 

ao 
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Daily  gage  height^  in  feet^  of  Apalachee  River  near  Buchhead — Continued. 


Day. 

Jan. 

Feh. 

Mar. 

Apr. 

May. 

Juno.. 

July. 

Aug. 

iSopt. 

Oct. 

Nov. 

Dec. 

1902. 

11 

3.4 

i.S 

as 

a5 

2.3 

ao 

1.6 

1.9 

1.9 

1.7 

1.45 

28 

12 

a2 

a8 

a3 

a5 

2.3 

27 

20 

1.85 

20 

1.7 

1.45 

2  5 

13 

^    3.1 

a7 

a8 

as 

2.3 

24 

1.9 

1.8 

25 

1.7 

1.45 

22 

14 

3.0 

a7 

45 

a4 

2.4 

21 

&0 

1.75 

40 

L7 

1.45 

21 

15 

2.9 

a7 

5.0 

a4 

2.4 

20 

ao 

1.7 

a8 

1.7 

1.4 

ao 

16 

2.9 

a7 

6c5 

a3 

2.4 

45 

25 

1.7 

a4 

1.6 

1.4 

ao 

17 

2.8 

a  8 

lao 

as 

2L3 

a8 

23 

1.6 

ao 

L6 

1.5 

a2 

18 

2.8 

a  9 

7.5 

45 

Z3 

28 

21 

1.6 

28 

1.6 

1.7 

ao 

19 

2.8 

a  9 

do 

43 

2L3 

2  5 

20 

1.5 

28 

L6 

1.6 

28 

20 

2L8 

as 

&5 

40 

2L2 

2  2 

1.9 

1.5 

a2 

1.6 

1.6 

27 

21 

2.7 

a7 

5.2 

a8 

22 

20 

1.8 

1.5 

ao 

1.55 

1-6 

20 

22 

2.7 

a7 

5.0 

a6 

2.1 

1.9 

1.75 

.  1.4 

28 

1.55 

1.6 

ae 

23 

2.6 

a8 

48 

a4 

2.1 

1.9 

1.7 

1.4 

27 

1.5 

L6 

ao 

24 

2.6 

a9 

47 

a2 

2.0 

1.8 

1.65 

1.2 

27 

1.5 

20 

29 

25 

2.8 

40 

45 

ao 

1.9 

1.8 

1.6 

1.1 

ao 

1.5 

21 

27 

28 

ao 

5.0 

43 

Z7 

1.9 

1.75 

1.5 

1.0 

ao 

1.5 

20 

26 

27 

3.2 

l&O 

a8 

2.8 

1.85 

1.7 

1.6 

1.2 

28 

L8 

20 

26 

28 

3.6 

2ao 

44 

2.7 

1.8 

1.7 

21 

1.3 

28 

1.8 

1.9 

25 

29 

3.7 

45 

2.7 

1.8 

1.65 

26 

1.5 

27 

1.7 

21 

25 

30 

10 

7.0 

2.7 

1.75 

1.65 

21 

1,6 

a5 

1.7 

26 

a2 

31 

i5 

12  0 

1.75 

1.9 

1.6 



1.6. 

ao 

1.03. 

1 

2.8 
2.6 
2.5 
2.8 

2.5 

ai 
a4 

4.2 

7.8 
7.0 
&0 
45 

8.8 
5.7 
&0 
45 

2.7 
2.6 
2.7 

ai 

40 

10.0 

.   8.5 

44 

22 
20 
21 
2  2 

1.2 

a4 

5.1 
47 

1.1 

.9 

1.6 

1.5 

1.7 
1.7 
1.7 
1.7 

1.2 
1.2 
L9 

29    i 

1.9 

2 

1.9 

3 

1.9 

4 

1.9 

5 

2.6 
2.7 

45 
5.5 

42 
40 

44 

42 

a4 

2.8 

&5 
9.0 

20 
24 

29 

ai 

1.5 
1.4 

1.8 
1.1 

27 
24    ' 

1.8 

6 

L9 

7 

2.6 

5i9 

40 

41 

2.7 

9.2 

20 

21 

.9 

1.8 

24    1 

1.9 

8 

2.4 

17.0 

40 

5.0 

2.6 

45 

6l2 

1.9 

.9 

1.7 

20    ! 

1.8 

9 

2.4 
2.0 

2.0 

ao 

2.9 
2.6 
2.4 

2.3 
2.3 
2.2 
2.2 
2.15 

2.4 
2.3 
Z3 
2.2 
2.2 

l&O 
11.0 

lao 
lao 

9.0 
7.1 
5l2 

45 
7.2 
&5 
5.2 
45 

40 
40 

a6 
a2 

2.9 

a8 

5.5 

7.0 
&0 
44 
40 

a9 

a8 
a6 
a4 
a2 
ao 

ai 

7.0 

lao 

15lO 

ia2 

9.5 
7.0 

49 
42 

a8 

6.0 
49 

45 

a9 
a5 
ao 
ai 

a5 
a2 
ao 

2.9 

2.8 

2.7 
2.6 

25 
24 
24 
27 

a2 

46 
4  0 
28 
2  5 
24 

23 
22 
22 
22 
21 

as 
a2 

40 

a7 
a5 

27 
25 

23 
21 
21 
20 
20 

26 
2  7 
22 
2  0 
1.9 

42 
2  3 

2  7 
25 
42 

8.5 

lao 

a8 

2  7 
27 
23 

21 

21 
20 
1.9 
1.8 
1.8 

1.8 
1.6 

1.7 
1.6 
1.9 
1.9 
24 

as 
a5 

7.0 

a7 

23 

22 
21 

1:? 

1.9 

1.2 
1.5 

1.4 
L3 
1.2 
1.3 
1.9 

7.5 
8.5 
43 
25 
21 

1.9 
1.8 
1.7 
1.6 
1.8 

1.7 
1.7 

1.5 
1.4 
1.7 
L7 
1.7 

1.9 
1.8 
21 
1.8 
1.9 

L8 
1.8 
1.7 
1.7 
1.6 

1.4 
20 

2  0 
1.9 
1.8 
1.9 
1.9 

1.8 
1.9 
20 
20 
1.9 

1.9 
20 
1.5 
1.9 
1.9 

20 

10 

20 

11 

20 

12 

20 

13 

20 

14 

1.8 

15 

1.9 

16 

1.9 

17 

1.9 

18 

1.8 

19 

L9 

20 

1.9 

21 

1.8 

22 

1.9 

23 

1.9 

24 

1.8 

25 

1.8 

26 

2.1 

ao 

7.0 

a5 

2  0 

20 

1.7 

1.9 

1.9 

1.8 

20 

1.8 

27 

2.0 

ai 

49 

a4 

1.9 

2  8 

1.6 

1.7 

1.8 

1.8 

2  0 

1.7 

28 

ao 

&2 

41 

ao 

1.8 

2H 

1.5 

1.6 

1.5 

1.7 

20 

1.7 

29 

2.8 

45 

2.8 

1.9 

ao 

1.4 

1.3 

1.6 

1.5 

L5 

1.8 

30 

2.5 

&0 

2.7 

2  0 

a4 

1.4 

1.5 

1.7 

1.4 

1.9 

1.9 

31 

2.4 

11.0 

20 

1.3 

1.4 

1.3 

1.9 

1904. 

1 

1.8 

1.9 

2.4 

2.2 

1.9 

23 

2  0 

1.7 

1.5 

.65 

.95 

1.4 

2 

1.8 

1.8 

2.5 

2.4 

1.5 

21 

1.8 

1.9 

1.5 

.66 

1.26 

1.5 

3 

1.9 

1.8 

1.8 
1.9 

2.5 
2.4 

2.2 
2.1 

1.8 
1.9 

1.5 
1.3 

1.3 
1.4 

21 

ao 

1.4 
1.6 

«.6 
.65 

1.2 
L9 

L9 

4 

1.65 

5 

1.7 

2.0 

2.3 

2.0 

1.6 

1.5 

1.3 

27 

2.8 

.65 

1.85 

2  25 

6 

1.7 

2.1 

2.4 

2.0 

1.7 

1.4 

1.2 

24 

23 

.66 

1.5 

2  75 

7 

1.6 

2.1 

a6 

2.2 

1.8 

1.3 

1.1 

ao 

1.9 

.75 

al.O 

a  65 

8 

1.6 

ai 

5.7 

2.8 

1.9 

29 

1.0 

4  5 

1.7 

.8 

1.45 

2  65 

9 

1.5 

40 

48 

40 

2  0 

2  4 

ao 

5.7 

1.6 

.66 

1.4 

215 

10 

1.8 

45 

a4 

2.9 

2  5 

1.9 

1.9 

9.9 

1.4 

a.  45 

1.25 

1.9 

o  During  low  water  in  Septenil)er,  Octol)er,  and  Novembe.r  the  Monday  gage  heights  are  lower  than 
natural  flow  on  account  of  storing  water  during  Sunday  at  High  Shoals  Factory,  25  miles  above  this 
.«itation. 
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Daily  gage  height,  in  feety  of  Apalaehee  River  ne<vr  Buckhead    Continued. 


Day. 


Jan. 


Jane.  '  July.     Aug.     Sept.     iX'X.     Nov.    !)«». 


1904. 

1 

11 

1      1.9 

7.0 

12... 

'      1.9 

6i5 

13 

2.0 

5l5 

14 

'      2.0 

ai 

15 

2.0 

ao 

16 

2.0 

28 

17 

22 

24 

18 

2.1 

22 
25 

19 

1      2.1 

20 

2.0 

as 

21 

2.1 

40 

22 

2.2 

5l1 

23 

1      6iO 

&8 

24 

as 

&0 

25 

2.7 

as 

26 

2.5 

ao 

27 

2.4 

28 

28 

'      2.4 

26 

29 

2.3 

25 

30 

2.0 

31 

ZO 

....... 

1905. 

1 

1 

2.0 

1.8 

2 

1.8 

1.9 

3 

2.2 

1.9 

4 

2.0 

1.8 

5 

1.9 

1.9 

fi 

1.8 

20  ' 

7 

2.2 

25 

8 

2, 1 

a4 

9 

2. 1 

4.5 

10 

2.0 

&6 

11 

2.0 

6.2  1 

12 

2. 1 

7.8  , 

13 

4.7 

9.0 

14 

SlO 

11.4 

15 

4.2 

9.0 

16 

3.0 

5.3 

17 

2.6 

4.2 

18 

2.2 

a  7 

19 

2. 3 

as 
as 

30 

2.3 

21 

2.2 

&6 

22 

2. 1 

7.3 

23 

20 

&0  . 

24 

1.9 

4.8 

25 

.:....       1.9 

a4 

26 

1.8 

a2 

'27 

1.8 

ao 

28 

1.9 

29 

29 

1.9 

30 

1.8 

■ 

31 

1.8 

1 

1 

1 

ao 

28 
25 
23 

as 
as 

28 
26 
24 
23 

22 

ao 
a2 
ai 

29 


24 
23 
23 
22 
21 

20 

L9 
20 
21 
22 

23 
22 
21 
20 
1.9 


27 

21 

ao 

22 

27 

23 

25 

22 

24 

21 

23 

28 

20 

27 

1.9 

26 

1.8 

2  5 

20 

25 

2  2 

24 

2  2 

24 

2  25 

2  3 

225 

25 

2  25  , 

25 

2  25  ' 

24 

23 

1? 

2  25  1 

225 

ai 

2  2 

28 

22    . 

2  7 

22 

2  5 

1.9 

2  4 

22 

22 

20 

1.9 

20 

2  4 

1.9 

25 

20 

2  4 

1.9 

2  35 

1.8 

23 

1.9 

225 

2  0 

22 

1.9 

22 

1.9 

22 

1.8 

22 

1.7 

20 

1 

21 
2  0 
1.8 
1.7 
L9 

1.8 
1.8 
1.8 
1.7 
1.7 


1.6 
1.6 
1.5 
L5 
1.4 

L4 
1.3 
1.3 
1.0 
.7 


1.6 
1.5 
1.4 

1.2 
1.0 
.8 
1.0 
1.2 


a? 
a  4 

25 
2  6 

28 

as 

4u5 
2  6 
28 
20 


1.2 
1.0 

a.  65 

.8 


0  65 

.  f Kl 

.0 
.6 
.05 

.65 
«.45 
.55 
.(>5 
.()5 


1.6 

20 

1.0 

1.7 

.8 

.65 

1.5 

1.7 

1.6 

1.5 

.8 

.65 

1.5 

LS 

1.6 

20 

.75 

.6 

1.4 

1.4 

20 

21 

.  75 

a.  4 

L4 

1.3 

L2 

23 

.  <5 

.7 

L4 
1.3 
L3 
1.3 
1.2 
1.8 


24 

21 
2  2 

as 
as 

a  4 

2  4 
2  5 
2  25 
2  2 

2  2 
1.0 
1.8 
1.7 
l.S 

21 
22 
20 
1.8 
1.7 

1.5 
1.2 
21 

as 

4.7 


1.3 
L2 
1,2 
1.6 
2  5 


20 

1.8 

1.95 

21 

l.(V5 

1.85 


I 


55 

5 

45 


35 

.h5 

1.35 

1.4 

1.35 


4. 

a 

2 
2 
3. 
2 


1.35 

205 

1.5 

1.0 

1.5 

l.Xi 

as 

4.0 

a  4 
as 

2:2 

1.85 

ai 

2  35 
1.95 


L6 
1.5 
1.5 
1.6 
1.6 
1.5 


28 
6.4 
9.0 

as 

20 

2  3 

5.4 

10  2 

5.5 

ao 

2  65 
2  7 
2  75 

2  6 

2:« 

1.9 
l.S 
1.75 
1.7 

ao 

1.05 
1.7 
1.7 
1.0 
2  15 

2  1 

1. 10 

1.6 

1.5 

1.4 

1.65 


20 

a.  55 

.85 

1.7 

.6 

L4 

20 

1.05 

1.05 

1.7 

.9 

.9 

1.6 

.75 

.95 

1.6 



0.65 

1.35 

1.35 

1.9 

1.8 

1.85 

1.75 

1.7 

1.7 

1.65 

L45 

oLO 
1.45 
1.75 
1.65 
1.7 

1.5 
1.45 
a  1.25 
1.5 
1.45 


I 


5 
4 

35 
3 


1.25 

1.0 
a.  4 
1.0 
1.95 
4.3 

4.4 
4.4 

5.3 
3.6 
4.7 

a  4 

2  7 
7.6 
2  7 
2  3 

1.65 

1.9 

1.8 

1.7 

1.6 

1. 55 
1.4 
a.  78 
1.2 
1.1 
1.0 


1.05 
2  7 

ai 

21 
1.72 

1.4 
1.15 
1.1 
1.0 
.92 


0  86 

a .  52 

.62 

1.05 

1.45 

1.3 
1.15 
1.1 
a.  51 
1.25 


1.3 

1.15 

1.1 

1.1 

1.1 

0.71 

1.35 

1.3 

1.25 

1.4 


1.8 

1.H 

1.75 

1.7 

1.7 

1.8 
l.K 
2  0 
1.8 
1.9 

1.8 
1.7 
1.7 
1.6 
1.5 

1.6 
1.6 

ao 
a2 

25 
2  2 


1.4 

1.55 

4.6 

ia7 

105 

5.5 
2  95 

a2 

6.4 
9.7 


0.65 

1.3 

2  6 

9.0 

.91 

1.3 

2  3 

5.0 

.94 

1.25 

1.95  , 

4.2 

.88 

1.  io 

1.6    ' 

ao 

.9:. 

1.2 

1.55 

a6 

.92 

,52 

.85 
.73 

.66 
,75 
,H2 
,78 
41 

f>3 
6 
67 
W 

<)0 


a. 68 
1.2 
1.15 
1.15 
1.1 

1.1 
.92 
O.50 
1.15 
l.l 

1.15 
1.15 
l.l 
1.1 
a.H5 
1.35 


1.45 
1.45 
1.45 
1.35 
1.0 

1.5 

1.4 

1.4 

l.a5 

1.3 


1.3 
1.35 
1.65 
1.55 
4 


1 


4.7 

a  8 
ao 

2  7 
4.2 

11.0 

14.0 

9.9 

5.7 

4.2 

a  7 
a  4 
a  8 
4.2 
4.0 
4.0 


a  During  low  water  the  Monday  gage  heights  are  lowpr  than  natural  flow  on  account  of  storing  water 
on  Sundays  at  High  Shoals  Factory,  25  miles  above  the  station. 
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WATER   RESOURCES   OF   GEORGIA. 


Rating  tables  for  Apalachee  River  near  Buckhead. 
MARCH  1  TO  DECEMBER  31.  1901. 


Feet. 
1.70 


80 
90 
00 
10 


2.20 
2.30 
2.40 
2.60 
2.60 
2.70 
2.80 
2.00 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Sec.'ft. 
280 
305 
333 
360 
388 
415 
442 
470 
497 
525 
552 
580 
607 
035 
662 
600 
717 
745 
772 
800 


Feet. 
3.70 
3.80 
3.90 
4.00 
4  10 
4.20 
4.30 


4. 
4. 

4. 
4. 

4. 
4. 


40 
50 
60 
70 
80 
90 


5.00 


5. 
5. 
5. 
5. 
5 


10 
20 
30 
40 
50 


5.60 


8ec.-ft. 

827 

855 

882 

910 

937 

965 

992 

1,020 

1,047 

1,075 

1,102 

1,130 

1,157 

1,185 

1,212 

1,240 

1,267 

1,295 

1,322 

1,350 


Oaiw 
height. 

Feet. 

Dis- 
charge. 1 

See.-n. 

Oage 
height. 

Dis- 
charge. 

Feet. 

Sec.-fl. 
2,365 

5.70 

1,377 

9.40 

&80 

1,405 

9.60 

2,450 

5.90 

1,432    ' 

9.80 

2,505 

6.00 

1,460    ' 

10.00 

2,560 

!        6.20 

1,515 

10.50 

2,697 

6.40 

1,570 

11.00 

2,835 

{        6.60 

1,625 

12.00 

3,110 

!        6.80 

1,680 

13.00 

3,385 

7.00 

1,735 

1100 

3,660 

7.20 

1,790 

15.00 

3,«35 

7.40 

1,845 

16.00 

4,210 

7.60 

1,900 

17.00 

4,485 

7.80 

1,955 

l&OO 

4,760 

8.00 

2,010 

19.00 

5,035 

&20 

2,065 

20.00 

5,310 

8.40 

2,120 

21.00 

5,565 

a60 

2,175 

22.00 

5,860 

&80 

•     2,230 

23.00 

6,135 

9.00 

2,285    ; 

24.00 

6,410 

j        9.20 

2,340 

1 

25.00 

6,685 

JANUARY  1  TO  DECEMBER  31.  1902.0 


1.00 
1.20 


205 
219 


1.40 
1.60 


241 
271 


1.80 
2.00 


310 
360 


JANUARY  1  TO  DECEMBER  31.  1903.* 


0.90 
1.00 
1. 10 


170 
180 
191 


1.20 
1.30 
1.40 


203 
216 
231 


1.50 
1.60 
1.70 


248 
267 
288 


1.80 


310 


JANUARY  1  TO  DECEMBER  31.  1904.e 


0.40 
.50 
.60 
.70 
.80 
.90 

1.00 
10 

1.20 

1.30 


1 


43 

55 

69 

84 

100 

117 

135 

154 

174 

195 


1.40 

1 

216 

2.60 

514 

4.40 

1,025 

1.50 

238    < 

2.80 

568 

4.60 

1,065 

1.60 

261    1 

3.00 

622 

4.80 

1.145 

1.70 

284 

3.20 

678 

5.00 

1,205 

1.80 

308 

.^40 

734 

6.00 

1,505 

1.90 

333 

3.60 

791 

!        7.00 

1,805 

2.00 

358 

3.80 

849 

8.00 

2.105 

2.20 

409 

4.00 

907 

'        9.00 

2,405 

2.40 

461 

4.20 

965 

10.00 

2,705 

JANUARY  1  TO  DECEMBER  31,  1905.** 


0.40 

44 

2.10 

1 

358 

3.70 

830 

6.60 

1,090 

.LO 

54 

2.20 

384 

3.80 

850 

6.80 

1,750 

.(0 

66 

2.30 

410 

3.90 

880 

7.00 

1.810 

.70 

78 

2.40 

436 

4.00 

910 

j        7.20 

1,870 

.80 

92 

2.60 

464 

4.20 

970 

7.40 

1.9S0 

.90 

106 

2.60 

492 

4.40 

1,030 

7.60 

1,990 

1.00 

124 

2.70 

520 

4.60 

1,090 

7.80 

2,050 

1.10 

142 

2.80 

560 

4.80 

1,160 

8.  do 

2,110 

1.20 

160 

2.90 

580 

5.00 

1,210 

8.50 

2.260 

1.30 

180 

3.00 

610 

5.20 

1,270 

9.00 

2,410 

1.40 

200 

3.10 

640 

1        5.40 

1,330 

9.50 

2,560 

1.50 

'  220 

3.20 

670 

5.60 

1,390 

10.00 

2,710 

1.60 

242 

3.30 

700 

5.80 

1.460    1 

11.00 

3.010 

1.70 

264 

3.40 

730 

6.00 

1,510 

12.00 

3,310 

1.80 

286 

3.60 

760 

6.20 

1,570 

13.00 

3,610 

1.90 

310 

3.60 

790 

6.40 

1,630 

14.00 

3,910 

2.00 

334 

1 

1 

) 

a  Above  gage  height  2.0  feet  this  table  is  the  same  as  the  1901  table. 

b  Above  gage  height  1.8  foet  this  table  is  the  same  as  the  1902  table. 

c  Above  g  ige  height  4.2  feet  the  rating  curve  i?  a  tangent,  the  difference  being  30  per  tenth. 

d  Above  gige  height  2.70  feet  the  rating  curve  is  a  tangent,  the  difference  being  30  per  tenth. 
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EttimcUed  monthly  dxBcharge  of  Apalachee  River  near  Buckhead, 

[Drainage  area,  440  square  miles.] 


Discharge  in  8«»nd-fept. 


Run-off. 


Month. 


March. 
April.. 
May... 


1901. 


June 

July 

August 

September. 
October... 
November. 
Deoember. 


Maximum.   Minimum.      Mean. 


2,972  I 
3,6eO 
1,680  ' 
2, 147  I 
1,460  ' 
2,697  I 
3.247  , 
525 
415 
5.772 


Soc.-tt. 
sq.ro 


470 

847 

552 

1,123 

388 

553 

552 

910 

333 

582 

305 

806 

305 

711 

280 

349 

280 

326 

333 

1.027 

L92 
2.55 
1.26 
2.07 
1.32 
2L04 
l.t*2 
.79 
.74 


January. 
February 
March... 
April 


1902. 


Apr 
MSy. 

Jane 

July 

August 

September. 
October... 
November. 
Deoember. 


The  year. 


2,835 

5,310 

6,685 

2.010 

580 

1,322 

1,460 

1.047 

910 

497 

525 

1.185 

6,685 


January.. 
February. 
Mafx:h.... 
April. 


1903. 


Apr 

May 

June 

July 

August 

September. 
October... 
November. 
Deoember. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
Deoember. 


1904. 


The  year. 


January. . 
February. 
March.... 

April 

May 


i9as. 


1,655 

1.805 

1,415 

907 

487 

595 

622 

2,675 

568 

216 

333 

776 


2,675 


June 

July 

August 

September. 
October... 
November. 
Deoember. 


The  year. 


1.210 

3.130 

640 

410 

1.120 

1,090 

2,770 

1.990 

640 

210 

492 

3,910 


3,910 


.S25 

842 

827 

1.708 

717 

1.714 

552 

843 

300 

448 

2H0 

469 

256 

375 

205 

368 

241 

495 

256 

294 

241 

298 

388 

641 

1.91 

3.88 

a90 

1.92 

1.02 

1.07 

.85 

.84 

12 

.67 

.68 

1.46 


1 


2a5 


•08 


1.01 


Depth  in 
inches. 


2.21 
2.84 
1.45 
^31 
1.52 
2.35 
1.81 
.91 
.83 
2L60 


2.20 

4.04 

450 

Z14 

1.18 

1.19 

.98 

.97 

1.25 

.77 

.76 

1.68 

21.66 


635 

360 

4.485 

497 

3.935 

635 

2,422 

552 

1,075 

310 

1     2,560 

334 

2,560 

216 

1,735 

203 

2,147 

170 

388 

191 

607 

203 

360 

288 

4,485 

170 

481 

1.522 

1.406 

1.009 

520 

854 

.'i03 

495 

407 

287 

348 

328 


1.09 

1.26 

^.m 

3.60 

a  20 

ae9 

2.29 

%b!> 

1.18 

1.36 

1.94 

Z  16 

i.a5 

1.56 

1.12 

1.29 

-.93 

1.04 

.65 

.75 

.79 

.88 

.75 

.86 

688 


l..^ 


43 


37 


S.'>() 


286 

286 

310 

264 

160 

100 

124 

a44 

a45 

a55 

a  79 

200 


TO     I 


423 
1.074 
448 
346 
469 
345 
624 
462 
145 
139 
209 
1,371 


.961 
2.44 
1.02 
.78<> 
1.07 
.784 
1.42 
1.05 
.330 
.316 
.475 
a  12 


a44 


505 


1.15    ; 


21.00 


238 

438 

a995 

1.15 

308 

751 

1.71 

1.84 

409 

506 

•  1.35 

1.56 

a^1 

425 

.96<> 

1.08 

174 

286 

.650 

.749 

84 

264 

.600 

.(MiO 

100 

239 

.543 

.626 

238 

647 

1.47 

1.70 

062 

187 

.42.') 

.474 

a43 

84.1 

.191 

.220 

a  126 

240 

.545 

.(i08 

216 

363 

.825 

,9-il 

11,00 


1. 11 

2.hA 
1.18 
.877 
1.23 
.875 
1.64 
1.21 
.368 
.364 
..■iSO 

aeo 


\o,  .':2 


a  See  note  to  gage>height  table. 
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WATER   RESOURCES   OF   GEORGIA. 


OHOOPEE   RIVER   NEAR   REIDSYILLE. 

This  station  was  established  June  13,  1903,  by  F.  A.  Murray.  It  is 
located  at  the  wooden  highway  bridge,  known  as  Sheppards  Bridge, 
4i  miles  west  of  Reidsville. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  the  outer  edge  of  the  first 
crossbeam  at  the  left  end  of  the  bridge,  downstream  side.  The  origi- 
nal gage  consisted  of  two  5-foot  sections  spiked  to  the  bridge  and  a 
third  section  fastened  to  a  cypress  tree  on  the  left  bank  above  the 
bridge.  June  10,  1905,  the  gage  was  changed  to  the  right  side  of 
the  second  bent  from  the  left  bank; 'it  is  fastened  to  the  bent  in 
four  5-foot  sections.  The  gage  is  read  by  J.  D.  Swain,  who  is  paid 
by  the  Greorgia  Geological  Survey.  Bench  marks  were  established  as 
follows:  (1)  The  top  of  the  cap  of  the  fifth  bent  from  the  left  end  of 
the  bridge  on  the  upstream  side,  opposite  a  point  106  feet  from  the 
initial  point  for  soundings;  elevation,  20.00  feet;  (2)  two  nails  driven 
horizontally  into  the  downstream  side  of  a  cypress  tree  on  the  left 
bank,  about  120  feet  above  the  bridge;  elevation,  8.00  feet.  Eleva- 
tions refer  to  datum  of  gage. 


Discharge  measurements  of  Ohoopec  River j  near  Reidsville. 


Dato. 


Gage 
height. 


1903.  Feel. 

June  13 ? 12.47 

June  24 '  6.41 

July  10 10. 34 

July  16 •  10.46 

August  22 14.00 

October  8 2. 84 

October  8 2. 85 

November  19 4. 96 

December  30 6. 69 

1904 

February  19 10. 19 

April  13 4.53 

July23 2.28 

September  13 4. 20 


Dis- 
charge. 

Sec.-fl. 
6,762 
1,692 
3,667 
3,756 
6,441 
476 
462 
1,131 
1.836 


Date. 


I 


1904. 

8eptemberl3 -      4.30 

September  14 

September  15 

September  15 

October  31  o 

December  1 


I 


3,611 

1,038 

369 

823 


March  16.. 

March  17 

April  27 

June  10 

July  28 

November  8  * . 
November  8  ^ , 


1905. 


Gage 
height, 

Dis- 
charge. 

Fed. 

Sec.-fi. 

4.20 

858 

3.63 

628 

3.00 

470 

3.00 

454 

.32 

52 

1.56 

190 

11.00 

4,204 

11.90 

4,163 

6.38 

1,635 

1.01 

114 

2.31 

363 

.36 

57 

.34 

56 

a  Wading  1,000  feet  above  the  bridge. 
6  Made  at  different  section. 


Three  narrow  channels. 


Daily  gage  height,  in  feet,  of  Ohoopee  River,  near  Reidsville. 


Day. 

Jan.   '  Feb. 

Mar. 

Apr. 

(May. 

June. 

July. 

1.. 

i9o;<. 

8.6 

2 

8.3 

3 

, 

8.4 

4 

7.7 

5 - 

6.8 

6 ' 

6.0 

7 ' 

, 

5.5 

8 ' 

5.5 

9 ' 

1 

5.7 

10 

1 1 

6.0 

AufiT.  !  Sept 

"    I 


2.0 

4.6 

3 

2.1 

4.3  ! 

3 

2.7 

4.5  I 

2 

3.4 

4.0 

2 

3.7 

3.5 

2 

4.0 

3.4 

2 

3.9 

3.2 

2 

3.3 

3.5 

2 

3.1 

3.5 

2 

3.6 

3.2 ; 

2 

Oct. 


Nov. 

Dec. 

2.4 

3.9 

2.4 

3.7 

2.4 

3.6 

3.1 

3.4 

3.9 

3.3 

4.6 

3.2 

5.2 

3.1 

5.3 

3.1 

6.7 

3.3 

5.0 

3.4 
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Daily  gage  height^  in/eety  o/Ohoopee  River,  near  RetdttilU-  Continued. 


Day- 


Jan.     Feb.     Mar.     Apr.     May.  I  Jane.    July.    Aug.     Sept.     Oct.     Nov.    Dec. 


1903. 

11 

1 

12 ' 1 

13 ' 

14 

15 ' 

16 ' 

17 

18 ' 

19 ' ' 

»:::: :::::. ::.:...: : 

21 ' ' 

22 

23 ■ 

24 

! 1   «.5 

25 

6.7 

6.9 

27 

7.7 

8.7 

29 

10.2 

9.3 

31 

7.3 
6.6 
6.5 
7.4 
9.7 

10.0 
9.5 
9.6 

10.3 
9.5 

8.1 
H.7 
5.7 
4.7 
4.0 

4.0 
3.7 
3.2 
2.5 
2.5 
2.2 


4. 

5. 
4. 

3. 
3. 

8. 
10. 


2 
3 

6 
8 
8 

3 
3 


9.0 


10. 
14. 

13. 
14. 
13. 
12. 
11. 


3 
0 

8 
0 
2 
0 
4 


10.5 
0.0 
7.7 
6.7 
5.5 
4.8 


2.3 
2.4 


10.8 

10.5  , 

8.4  ' 
7.2  ' 

6.5  ' 


6.4 

6.3 
4.3 
4.1 
3.9 
3.6 


2.6 
2.3 
2.2 
2.1 
2.0 

2.0 
2.2 
5.0 
6.7 
6,9 

6.5 
5.7 
5.0 
4.6 
3.7 

3.2 
2.9 
2.7 
2.5 
2.3 
2.2 


I 


5.1 
4.8 
4.7 
4.1 
5.3 

5.4 
5.6 
5.4 
5.0 
4.7 


3.6 
3.6 
3.5 
3.5 
3.4 

3.3 
3.3 
3.1 
3.0 
2.9 


4.5 

3.0 

4.4 

3.3 

4.3 

3.3 

4.1 

3.2 

4.0 

3.3 

3. 

5. 


6.3 
6.6 
6.7 
6.3 


1904. 

1 

6.4, 

6.7 

2 

6.6 

6.4 

3 

6.0 

4 

6.1 

5.6 

5 

1   6.0  1 

5.3 

6 

5.4 

5.0 

7 

4.8, 

4.8 

8 

1   4.6' 

5.0 

9 

4.8 

5.1 

10 

6.0 

11 

8.2 

12 

12,1 

13 

12.0 

14 

15 

11.5 

16 

11.2 

17 

2.6  i 

11.0 

18 

2.4' 

10.7 

19 

2.4, 

10.1 

20.. ....... 

2.3  ' 

9.4 

21 

'   2.3 

9.3 

22 

2.9 

0.8 

23 

3. 1 

10.1 

24 

4.0 

10.4 

25 

4.8 

10.2 

26 

5.7, 

9.8 

27 

6.4 

9.3 

28 

7.2  1 

29 

7.8 

8.5 

30 

,   7.1 

31 

......   6.8 

1905. 

1 

2.8 

3.6 

2 

'   2.9 

3.7 

3 

2.7 

3.5 

4 

2.5 

3.4 

5 

1   2.4 

3.5 

6 

2.3 

3.7 

7 

2.4 

4.2 

8 

2.7 

4.5 

9 

3.0 

5.0 

10 

1   3.3 

6.7 

11 

1   3.3 

5.9 

12 

3.5 

6.8 

13 

1   3.9 

8.6 

14 

IS 

,   4.8 

1   5.0 

10.2 
12.7 

'r  f  rr  r  ^  rr  rrr  t 


8.2 
7.8 
7.3 
7.0 
7.1 

7.1 
7.1 
7.4 
7.8 
8.0 

8.0 
7.8 
7.6 
7.6 
7.1 

6.9 
6.6 
6.2 
5.9 
5.7 


5. 
6. 
4. 
4. 
4. 

4. 

4. 
4. 

4. 
5. 
4. 


9.7 
9.1 
8.7 
8.2 
7.9 


,5 
2 
0 
8 
1 


7.4 

8.9 

10.5 

11.3 

11.7 


4. 
4. 
4. 

3. 
3. 


3.3 
3.0 
2.9 
2.8 
3.8 


4. 
4. 
4. 
4. 

3. 


3.1 
2.8 
2.3 
2.1 
2.0 

1.9 
1.8 
1.8 
1.7 
1.6 


5 
4 
4 

5 
5 


6.2 
5.9 
5.4 
5.2 
5.1 

5.3 
5.6 
5.4 
6.0 
4.9 

5.2 
6.5 
6.1 
6.7 
7.6 


I 


.4 
.4 

.3 
.3 
,3 

.1 
.1 
.0 


1.0 
1.0 

.9 
.9 

.8 
.8 


.  ( 

.7 

.» 
.  ( 

.6 

.6 

.6 
.6 
.5 
.5 
.5 

.5 
.5 
.5 
.9 
1.1 
.8 


5.3 
5.3 
5.2 
5.1 
5.3 


5. 
4. 
4. 
3. 
3. 


3.2 
2.9 
2.7 
2.4 
2.1 


.9 
1.6 
1.8 
1.5 
1.2 

1.1 
1.0  I 

.9 

•» 
•  <  I 

.  i 

.6' 

.6 

.6 

.5 

.5 

.5 
.5 
.4 
.4 
.5 

.4 

.9 
.8 
.6 
.6 

.o 
.5 

.5  ' 


1.9 
1.7 
1.5 
1.4 
1.4 

1.4 
1.3 
1.1 
1.0 
1.0 

.9 

.9 

.8 

1.8 

1.4 


1 


.5 
.5 
,5 
.6 
,0 


1.2 
1.1 
1.0 
.8 
1.1 


.4 

.0 
.0 

.8 
.6 

.8 
.6 
.5 
.5 
.4 


.4 

.6 
2.3 
1.9 
1.7 


,5 
,5 


1.4 
1.5 
1.5 
1.3 


1.0 
1.2 
1.3 
1.3 
1.2 

3.4 

5.1 
5.8 
6.0 
6.3 

5.9 
6.8 
6.2 
4.5 
3.7 


1.1 
1.0 
2.2 
4.6 
6.2 

8.4 
9.0 
9.8 
9.0 

8.4 

8.6 
9.0 
9.4 
8.9 

8.6 

8.3 
7.6 
6.3 
6.4 
5.4 

4.8 
4.5 
3.9 
3.7 
3.9 


3. 
3. 


5.4 
6.3 
9.2 
9.2 


2.5 
2.4 
2.1 

2.0  , 
1.7 

l.O 

1.1  I 
1.0  ' 
1.0 
1.0 

1.4  I 
1.8 
2.0  ' 
2.8 
3.7  I 


8.3 
6.4 
6.5 
6.0 
5.2 

4.3 
4.8 
6.6 
5.6 
5.5 

5.1 
5.0 
4.4 

3.6 
3.1 

2.6 
2.3 
2.1 
1.9 
1.6 

1.5 
1.5 
2.1 
2.2 
1.9 

1.7 
1.5 
1.3 
1.2 
1.2 


1.7 
1.5 


1. 
1. 
1. 

2. 
1. 
1. 


3 
4 


0 

i 

4 

1.1 

.9 

.8 
.8 
.7 
.7 
.9 


I 


1.1 

1.0 

1.0 

.9 


.8       1 


.  < 
.6 
.7 
.7 

.  t 
.7 
.6 
.6 
.7 

.6 
.6 
.5 
.5 
.4 

.4 

.4 
.4 
.4 

.3 

.3 
.4 
.4 

.3 
.3 
.3 


.8 
1.0 

.9 
.8  I 

•"  I 
.6 

II 

.5 

.5 
.5 
.4 
.4 
.4 


.3 
.3 

l!05 
5 


.5 
6 


1.3 

1.0 

.9 


.8 
,7 
.0 
.6 


1.9 

2.0 
1.8 
1.5 
1.3 
1.2 

1.1 
1.0 
1.1 
6 
2 


1. 
1. 

2. 
2, 
2. 
1. 
1, 


.4 
.4 
.4 
.4 

.4 

.4 

.4 

1.5 

1.8 

1.6 


1.6 
1.4 
1.6 
1.8 
2.1 


2. 
3. 
3. 


3.0 
2.8 

2.7 
2.5 
2.5 
2.4 
2.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.0 
2.0 


1. 
1. 
1. 

1. 
1. 
2. 
2. 
2. 
2. 


.7  .6 

.6  I         .6 

.6  .9 

.5  1.0 

.4  I       1.0 


2. 
2! 

2, 

1! 


1.9 


2. 


2.1 
1.8 
1.9 
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Daily  gage  height,  in  feet,  of  Ohoopee  River,  near  ReidsHlle — Continued. 


Apr.     May.    June.    July.    Aug.     Sept. ,   Oct.  j  Nov.    Dec. 


1.9 
1.9 
2.3 
2.7 
2.8 


8 

4.8 

3.7 

3 

5.0 

3.5 

4 

4.7 

3.3 

4 

5.0 

3.3 

5 

5.7 

3.1 

2.7 

1.3 

4.7 

2.0 

1.3 

3.8 

2.4 

1.3 

3.0 

2.6 

1.3 

2.6 

3.0 

1.2 

2.1 

3.2 

1.0 

1.8 

3.2 

1.2 

1.7 

2.8 

1.2 

2.3 

2.2 

1.0 

2.9 

2.0 

1.0 

2.7 

2.0 

2.6 

3.0 
2.7 
2.5 
2.5 
2.1 

2.1 
2.8 
3.1 
2.9 
2.5 
2.1 


1.4 

04 

1.2 

1.3 

•  ^ 

1.1 

1.5 

^  ^ 

.9 

1.3 

*  1 

.9 

1.0 

■     V 

.8 

.9 

.8 

•  9 

.8 

.  1 

.8 
.6 
.5 

.5 
.5 
.5 
.5 
.6 


.4 
.3 
.3 

.3 
.4 
.4 

.7 
.9 

.8 


.6 
.6 
.6 


.6 
.6 
.6 
.6 
.6 


2.3 

2.3 
3.2 
3.3 
3.0 


3. 
4. 

5. 
6. 


3 
1 
f) 

8 


8.0 

7.9 
7-9 


7. 
7. 

7. 
8. 


5 

8 
o 


i     Gage 
height. 


Rating  tables  for  Ohoopee  River,  near  Reidsville. 
JUNE  23,  1903,  TO  DECEMBER  31,  1905. 


Feet. 

Sec.-ft. 

2.00 

280 

2.10 

296 

2.20 

314 

2.30 

326 

2.40 

350 

2.50 

375 

2.60 

400 

2.70 

426 

2.80 

453 

2.90 

480 

3.00 

508 

3.10 

536 

3.20 

565 

Gage 
leight. 


heig^ 


Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 


Dis- 
charge. 

Sec.-ft. 

625 

655 

685 

715 

745 

775 

805 

870 

910 

1,010 

1,080 

1,1.50 


GagA 
height. 


Dls-  ^       Gage  Dis- 

charge,      height,      charge. 


Sec.  ft. 

Feet. 

5.20 

1,220 

5.40 

1,295 

5.60 

1,375 

5.80 

1,455 

6.00 

1,535 

6.20 

1.615 

6.  to 

l,6ft5 

6.60 

1,785 

6.80 

1,875 

7.00 

1,695 

7.20 

2,a5,5 

7.40 

2,145 

7.60 

2,235 

Sec.  ft. 

7.80 

S.OO 

8.50 

9.00 

9.50 

10.00 

10.50 

11.00 

12.00 

13.00 

14.00 


Feet. 

2,325 

2,415 

2.665 

2,915 

3,175 

3,465 

3, 775 

4,130 

4.935 

5, 860 

6,8{J0 


JANUARY  1,  1904.  TO  DECEMBER  31,  1905. 


0.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1..50 


50 

57 

65 

74 

83 

93 

104 

115 

127 

140 

153 

167 

182 


1.60 

197 

3.80 

690 

7.00 

1 . 9.50 

1.70 

213 

4.00 

7.55 

7.. 50 

■J,  IS-l 

1.80 

230 

4.20 

824 

8.00 

2.  130 

1.90 

217 

1        4.40 

895 

8.. 50 

2,<vS5 

2.00 

205 

1        4.60 

96S 

9.00 

2.950 

2.20 

302 

1        4.80 

1,043 

9.50 

3,222 

2.40 

341 

.5.00 

1,120 

10.00 

3.500 

2.60 

382 

5.20 

1,198 

11.00 

4.120 

2.80 

42.5 

5. 40 

1.277 

12.00 

4.820 

3.00 

470 

5.60 

1,357 

13.00 

5,590 

3.20 

.519 

5.80 

1,438 

3.40 

572 

i        6.00 

1,520 

3.60 

629 

6.50 

1,728 
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EitimaUd  monthly  dueharge  of  Ohoopee  River  near  ReidsvUle, 
[Drainage  area  1,280  iqaare  miles.] 


Month. 


June  24-30. 
July. 


1903. 


Discharge  in  sfcond-feet. 


Maximum. 


August 

September  1-12  and  20-30  a . 

October 

November 

Deoember 


January . . . 
February.. 

March 

April 

aiay 

June 

July 

August 

September. 
October  ... 
November. 
December. 


1904. 


The  year. 


January. . 
February. 
March. . '. . 

April 

May. 


1905. 


June r. 

July. 


August 

September. 
October... 
Noven^ber. 
Deoember. 


Theyeat. 


3,585 
3,840 
6,860 
3,980 
1,920 
1.415 
1,830 


Mhiimum. 


1,317 

10,390 

4,746 

2,531 

1,237 

247 

1.643 

650 

265 

115 

230 

2,531 


10,390 


1,740 
314 
280 
326 
280 
350 
480 


2.455 

1,872 

2.344 

1.252 

654 

966 

775 


Run-off. 


Sec.-ft.  per    Depth  in 
sq.  mife.       inches. 


321 

672 

1.815 

1.081 

247 

93 

115 

U5 

65 

60 

57 

74 


50 


988 


L92 

L46 
L83 
.978 
.511 
.756 
.605 


2,330 

321 

1,062 

.830 

4.894 

1,043 

2.877 

2.26 

2,531 

968 

1.703 

1.33 

1,043 

167 

496 

.387 

167 

65 

101 

.079 

230 

57 

91.8 

.072 

321 

57 

125 

.098 

3.388 

116 

1,811 

L41 

2,582 

140 

747 

.584 

127 

50 

710 

.058 

403 

50 

170 

.133 

494 

167 

316 

.247  t 

4.894 

50 

798 

.623 

744 

.581 

3,512 

2.74 

-  2.980 

2.34 

1,626 

1.27 

588 

.450 

154 

.120 

750 

.58<> 

v4v 

.273 

126 

.098 

60.4 

.064 

89.9 

.070 

860 

.672 

.772 


a500 

1.68 
2.11 
.837 
.580 
.842 
.698 


.967 
2.43 
1.53 
.432 
.091 
.060 
.113 
L63 
.652 
.067 
.148 
.285 


8.42 


.670 
2.85 
2.70 
1.42 
.529 
.134 
.676 
.315 
.109 
.062 
.078 
.776 


10.32 


o  Missing  dates,  gage  out. 


MISCELLANEOUS  MEASUREMENTS  IN  ALTAMAUA  RIVER  DRAINAGE  BASIN. 

Alcovy  River. — The  following  measurement  was  made  October  7, 
1904,  from  the  wagon  bridge  at  Henderson's  mill,  4  miles  from  New- 
ton Factory,  on  the  road  to  Covington.  The  bench  mark  is  the 
upstream  edge  of  the  bridge  floor,  90  feet  from  the  initial  point  for 
soundings,  11.00  feet  above  the  datum  of  the  gage. 

Width,  40  feet;  area,  43  square  feet;  mean  velocity,  1.46  feet  per  second;  gage 
height,  1.25  feet;  discharge,  62  second-feet. 

Beaverdam  Creek. — This  stream  enters  Oconee  River  from  the  left. 
The  following  measurement  was  made  March  19,  1904,  at  Veazey 
Ford,  6  miles  south  of  Greensboro,  on  the  road  to  vSparta.  The 
bench  mark  is  a  nail  in  a  small  ash  tree  on  the  left  bank,  20  feet 
below  the  foot  plank,  3.00  feet  above  the  datum  of  the  gage. 

Width,  15  feet;  area,  10  square  feet;  mean  velocity,  1.70  feet  por  second;  gage 
height,  1.50  feet;  discharge,  17  feet. 

3696— IRR  197—07 11 
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Brazzell  Creelc, — The  following  measurement  was  made  by  wading 
at  a  narrow  channel  one-fourth  mile  above  the  mouth  and  one-half 
mile  from  the  regular  gaging  station  on  Ohoopee  River  at  Reidsvillo. 
The  gage  height  at  the  Ohoopee  River  station  at  the  same  time  was 
2.35  feet. 

July  28,  1905.  Width,  12  feet;  area,  6.6  square  feet;  mean  velocity,  0.85  foot  per 
second;  discharge,  5.6  second-feet. 

Glady  Creek. — At  the  wagon  bridge,  3§  miles  from  Eatonton, 
this  stream  was  discharging  7  second-feet  on  December  17,  1903, 
wheix  the  water  surface  was  6.14  feet  below  bridge  floor  60  feet  from 
right  end  of  bridge  going  upstream. 

Horse  Creelc. — This  stream  is  a  tributary  of  Ocmulgee  River  from 
the  left.  The  measurement  below  was  made  September  8,  1904, 
\\  miles  above  the  mouth  of  the  creek,  10  miles  north  of  Lumber 
City.  The  bench  mark  is  a  nail  driven  into  the  end  of  the  second 
floor  beam  above  the  second  bent  from  the  left  bank,  15.00  feet  above 
the  zero  of  the  gage. 

Width,  55  feet;  area,  115  square  feet;  mean  velocity,  1.03  feet  per  second;  gage 
height,  3.17  feet;  discharge,  118  second-feet. 

Indian  Creel\  -This  stream  was  measured  at  wagon  bridge  at 
Hudson's  mill,  6  miles  northwest  of  Eatonton.  The  bench  mark 
is  at  top  of  bridge  floor,  27  i  feet  from  end  of  hand  rail,  right  bank^ 
upstream. 

October  18,  1903:  HcMght  of  bench  mark  alxjve  water,  8.79  feet;  discharge,  85 
second-feet. 

December  17,  1903:  Height  of  bench  mark  above  water,  9.10  feet;  discharge,  49 
aecond-feet. 

Jacks  Creek. — A  measurement  was  made  from  a  foot  log  on  the 
river  road  about  one-fourth  mile  above  Hayden's  bridge,  about  one- 
half  mile  from  Annistown.  The  bench  mark  is  the  head  of  a  large 
wire  nail  driven  into  the  downstream  face  of  a  double-trunk  birch 
tree  on  the  right  bank,  20  feet  below  the  road;  el^evation,  5.00  feet 
above  the  datum  of  the  assumed  gage. 

January  28,  1905:  Width,  8.5  feet;  area,  3.7  square  feet;  mean  velocity,  1.32  feet  per 
second:  gage  height,  1.88  feet;  discharge,  4.9  second-feet. 

Little  Onnulgee  River. — A  measurement  was  made  July  26,  1905, 
by  wading  about  90  feet  upstream  from  the. wagon  bridge  on  which 
a  bench  mark  was  established  in  September,  1904.  three-fourths  mile 
northeast  of  Lumber  (^ity,  Ga.  The  bench  mark  is  the  top  of  the 
downstream  end  of  the  cap  of  the  second  bent  from  the  right  bank; 
elevati(m,  23.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  '18  feet;  area,  25  scjuare  feet;  mean  velocity,  1.64  feet  per  second;  gage 

height.  I.4r>  feet;  discharge,  41  second-feet. 

This  stream  was  measured  also  at  a  wooden  wagon  bridge  2 J  miles 
from  Lumber  City  and  one-eighth  mile  from  Wilcox  Station,  Ga, 
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The  bench  mark  is  the  center  of  a  lag  screw  driven  into  the  end  of 
the  second  floor  beam  from  the  right  bank  of  the  downstream  side; 
elevation,  18.00  feet  above  the  datum  of  the  assumed  gage. 

September  7,  1904:  Width,  100  feet;  area.  488  square  feet;  mean  velocity,  1.92  feet 
persect)nd;  gage  height,  3.15  feet;  discharge,  9.37  secxmd-feet. 

July  25,  1905:  Width,  52.5  feet;  area,  61.5  square  feet;  mean  velocity,  0.58  foot  per 
second:  gage  height,  1.25  feet;  discharge,  35.5  second-feet. 

Little  River. — This  stream  enters  Oconee  River  from  the  right.  It 
was  measured  at  a  wagon  bridge  6^  miles  northwest  of  Eatimton.  The 
bench  mark  is  top  of  bridge  floor,  20  feet  from  end  of  bridge,  on  left 
bank  going  upstream. 

Ocriober  18,  1903:  Height  of  bench  mark  above  water,  8.73  feet;  discharge,  118  sec- 
ond-feet. 

December  17,  1903:  Height  of  bench  mark  above  water,  9.07  feet;  discharge,  88 
second -feet. 

A  measurement  was  made  from  the  wagon  bridge  \)  miles  north  of 
Milledgeville,  1  mile  above  the  mouth  of  the  river.  The  initial  point 
for  soundings  is  the  end  of  the  hand  rail  at  the  left  bank.  The  bench 
mark  is  a  copper  brand  in  the  top  of  the  downstream  end  of  the  cross 
beam  at  the  first  pier  from  the  left  bank;  elevation,  15.00  feet  above 
the  datum  of  the  assumed  gage. 

July  28,  1904:  Width,  89  feet;  area,  65  square  feet;  mean  velocity,  1.00  feet  per 
second;  gage  height,  3.17  feet;  discharge,  71  second-feet. 

September  15,  1905:  Width,  99  feet;  area,  92  square  feet;  mean  velocity,  1.23  feet 
per  second;  gage  height,  3.51  feet;  discharge,  113  second-feet. 

November  24,  1905:  Width,  119  feet;  area,  132  square  feet;  mean  velocity,  1.55 
iei*t  per  second;  gage  height,  3.86  feet;  discharge,  205  second-feet. 

Ocmulgee  River. — ^This  stream  was  measured  at  Ilolton.  The  bench 
mark  is  two  nails  in  upstream  side  of  birch  tree  20  feet  above  old  ferry 
landing,  right  bank. 

October  14, 1903:  Heightof  bench  mark  above  water,  7.1  feet;  discharge,  893  second- 
feet. 

October  14, 1903:  Height  of  bench  mark  above  water,  7.0  feet;  discharge,  963  second- 
feet. 

At  Bridges  Ferry,  near  Berner,  this  stream  was  discharging  1,535 
second-feet  on  June  16,  1903;  gage  height,  3.77  feet.  The  bench 
mark  is  a  nail  in  birch  tree  at  upper  side  of  ferry  landing,  on  right 
bank;  elevation,  10.91  feet  above  datum. 

Oconee  River. — Measurements  were  made  at  Fraleys  Ferry,  6  miles 
upstream  from  Milledgeville.  The  bench  mark  is  a  nail  in  an  ash 
tree  on  the  right  bank,  100  feet  above  the  ferry,  10.00  feet  above  the 
datum  of  the  gage. 

June  29,  1904:  Width,  270  feet;  area,  1,310  square  feet;  mean  velocity,  0.79  foot  per 
siecond;  gage  height,  4.90  feet;  discharge,  1,030  second-feet. 

September  20,  1904:  Width,  207  feet;  area,  1,108  square  feet;  mean  velocity,  0.50 
foot  per  second;  gage  height,  4.36  feet;  discharge,  547  second-feet. 
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Ohoopcr  River. — At  Jarrell  Bridge,  near  Ohoopee,  this  stream  was 
dischargimi:  1 ,481  second-feet  on  June  8,  1903,  when  the  water  surface 
was  7.1  feet  below  the  top  of  crossbeam,  58  feet  from  end  of  hand  rail, 
on  right  bank  going  downstream. 

A  measurement  was  made  July  29,  1905,  at  Lynn  Bridge,  near 
Ohoopoe.  The  initial  point  for  soundings  was  the  end  of  the  hand 
rail  at  the  left  bank,  downstream  side.  The  bench  mark  was  the  top 
of  the  upstream  end  of  the  cap  of  the  bent,  04  feet  from  the  left  end 
of  the  hand  rail ;  elevation,  19.00  feet  above  the  datum  of  the  assumed 
gage. 

Width,  84  foet;  area,  314  Bquaro  feet;  mean  velocity,  0.57  foot  per  second;  gage 
height,  4.22  feet;  discharge,  180  second-feet. 

Pendleton  Creek. — This  stream  was  measured  at  Gordon  Bridge,  3  J 
miles  from  Lyons.  In  1903  the  bench  mark  was  a  spike  in  a  tupelo 
tree  on  right  bank,  30  feet  below  bridge.  This  was  carried  away  by  a 
flood,  and  the  1905  measurement  was  dependent  on  a  new  bench  mark, 
the  top  of  the  downstream  end  of  the  cap  of  the  third  bent  from  the 
right-bank  end  of  the  bridge;  elevation,  17.00  feet  above  the  datum  of 
the  assumed  gage. 

June  8,  1903:  Height  of  bench  mark  alx)ve  water,  5.30  feet;  discharge,  1,071  second- 
feet. 

October  7,  1903:  Height  of  ]>ench  mark  above  water,  11.60  feet;  discharge,  100  sec- 
ond-feet. 

October  7,  1903:  Height  of  bench  mark  above  water,  11.25  feet;  discharge,  104  sec- 
ond-feet. 

July  29,  1905:  Width,  74  feet;  area,  341  square  feet;  mean  velocity,  1.23  feet  per 
second;  gage  height,  7.58  feet;  discharge,  438  second-feet. 

Pole  Bridge  Creek. — This  stream  is  a  tributary  of  South  River  from 
the  left  near  Lithonia.  Measurements  were  made  near  the  mouth  of 
the  creek,  on  the  road  between  News  Bridge  and  Parker  Bridge. 

July  16,  1904:  Width,  15  feet;  area,  7  square  feet;  mean  veUx^ty,  1.43  feet  per  sec- 
ond; discharge,  10  second-feet. 

September  23, 1904:  Width,  17  feet;  are*,  7  square  feet;  mean  velocity,  1.00  foot  per 
second;  discharge,  7  second-feet. 

Sanford  Creek. — At  wagon  bridge,  3  miles  from  Eatonton,  this 
stream  was  discharging  3.6  second-feet  on  December  17,  1903,  when 
the  water  surface  was  5.44  feet  below  bridge  floor  21  feet  from  post  on 
right  bank. 

Snapping  Shoals  (Wek. — A  measurement  was  made  October  24, 
1905,  at  a  bridge  about  SO  feet  above  the  mouth  of  Snapping  Shoals 
Creek,  400  feet  below  the  bridge  oh  South  Kiver  at  Snapping  Shoals. 
The  bench  mark  is  the  top  of  the  wooden  stringer  13^  feet  from  the 
left-bank  end;  elevation,  12.00  feet  above  the  datum  of  the  assumed 
gage. 

Width,  21  feet;  area,  12  s(iuare  fi'(?t;  mean  velocity,  1.17  feet  per  second;  gage 
height,  0.54  foot;  discharge,  14  second-feet. 
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South  River. — ^A  measurement  was  made  on  South  River  October  24, 
1905,  from  a  boat,  just  below  the  mouth  of  Snappin^:  vShoals  Creek,  and 
about  500  feet  below  the  wagon  bridge  at  Snapping  Shoals.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  first  floor  beam  of 
the  bridge  to  the  left  of  the  center  pier;  elevation.  20.00  feet  above  the 
datum  of  the  assumed  gage. 

Width,  78  feet;  area,  122  square  feet;  mean  v<»l(KUty,  I.IS  feet  \wt  Heeoml;  gage 
height,  3.00fc»et;  dificharge,  144  serond-feet. 

A  measurement  was  made  October  7,  1904,  at  the  wagon  bridge,  10 
miles  from  Jackson,  on  the  road  to  Covington.  The  bench  mark  is  the 
upstream  end  of  floor  beam,  66  feet  from  the  initial  point  for  sound- 
ings, 20.00  feet  above  the  datum  of  the  gage. 

Width,  121  feet;  area,  152  square  feet;  mean  velocity,  0.90  f(x)t  per  second;  gage 
height,  1.10  feet;  diathai^e,  137  Fccond-feet. 

Sugar  (^reek, — A  measurement  was  made  on  this  stream  September 
7,"  1904,  from  the  Southern  Railway  bridj^e,  one-fourth  mile  north  of 
Wilcox.  The  bench  mark  is  the  top  of  the  steel  girder,  upstream  side, 
150  feet  from  the  right  end  of  the  trestle,  25.00  feet  above  the  datum 
of  the  gage. 

Width.  41  feet;  area,  117  square  feet;  mean  velocity,  l.(K)  feet  per  seccmd;  gage 
height,  7.50  feet;  discharge,  124  second-feet. 

Another  measurement  was  made  July  25,  1905,  at  a  new  wagon 
bridge  75  feet  upstream  from  the  Southern  Uailway  bridge  at  Wilcox. 
The  bench  mark  is  the  top  of  the  downstream  wooden  stringer  126 
feet  from  the  right  end  of  the  do>\Tistream  hand  rail  of  the  bridge; 
elevation,  22.06  feet  above  the  datum  of  the  assumed  gage. 

Width,  15  feet;  area,  18  square  feet;  mean  velocity,  O.IJO  f(K)t  per  necond;  gage 
height,  3-88  feet;  diw^harge.  5.5  second-feet. 

Svyift  Creek. — Near  Lyons,  this  stream  was  discliarging  31  second-  « 
feet  on  October  7,  1903. 

Town  Creek. — At  wagon  bridge,  1  mile  east  of  Eatonton,  this  stream 
was  discharging  2.7  second-feet  on  December  18,  1903,  when  the  water 
surface  was  8.57  feet  below  top  of  bridge  floor,  24  feet  from  right  end 
of  bridge,  going  downstream. 

YeUow  River. — At  Woods  Bridge,  near  Almon,  this  stream  was  dis- 
charging 79  second-feet  on  September  12,  1903,  when  the  water  surface 
was  17.46  feet  below  top  of  crossbeam,  75  feet  from  right  end  of  bridge 
going  downstream. 

At  a  wagon  bridge  near  Lithonia  tlus  stream  was  discharging  104 
second-feet  on  October  5,  1903,  when  the  water  surface  was  16.25  feet 
below  top  of  wooden  stringer  on  downstream  side  of  bridg(»,  at  inside 
face  of  right-bank  stone'abutment. 

A  measurement  was  made  at  this  place  September  15,  1905.  The 
bench  mark  is  the  top  of  the  downstream  comer  of  the  right-bank 
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stone  abutment;  elevation,  16.55  feet  above  the  datum  of  the  assumed 
gage. 

Width,  28  feet;  area,  40  square  feet;  mean  velocity,   1.70  feet  per  second:  gage 
height,  1.90  feet;  discharge,  68  second-feet. 

A  measurement  was  made  October  7,  1904,  at  the  wagon  bridge  11 
miles  from  Jackson,  on  the  road  to  Covington.  The  bench  mark 
is  the  downstream  edge  of  the  bridge  floor,  40  feet  from  the  initial  point 
for  soundings,  and  is  8.00  feet  above  the  datum  of  the  gage. 

Width,  113  feet;  artni,  229  square  feet;  mean  velocity,  0.30  foot  per  second;  gage 
height,  1.80  feet;  discharge,  69  second-feet. 

RIVER  SURVEYS  IN  ALTAMAHA  RIVER  DRAINAGE  BASIN. 

SOUTH   RIVER. 

The  elevations  in  the  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  buildmg 
at  Atlanta,  marked  ^'  1050  M.  C./'  the  elevation  of  which  is  accepted 
as  1,049.546  feet  above  mean  sea  level. 

The  leveling  on  South  River  is  adjusted  to  accord  with  elevations 
of  precise-level  bench  marks  at  Constitution,  Ilolton,  and  Macon,  by 
the  1903  adjustment.  The  leveling  was  done  in  1903  for  the  United 
States  Geological  Survey  by  Jo.seph  Palmer,  levelman,  under  the 
direction  of  F.  A.  Franck,  field  assistant. 

Ekratiatis  on  South  River frmn  (Constitution  to  mouth. 


Dis- 
tance. 


Description  of  points. 


Elevation 

above  sea 

level. 


_   ,» 
772 

773.  77 
770 


7(V5 
762 
764 
752 


51. 92 
50 

48 


I 

Mile8.\  Feet. 

0. 0  Iron  post  4  feet  e^st  of  signboard  "Constitution,"  25  fe*?t  south  of  railroad ^7.  OOti 

1.0  00  fet^t  ix'low  Southern  Railway  bridge,  water  surface 

2. 0  Black-gum  tre*^  opposite  mouth  of  I ntrenchment  Creelc 

2. 0  Water  surface* 

2. 8  Sycamore  tre<*  35  feet  south  of  creek,  50  feet  east  of  road  at  McNeals  Bridge I  7ii9.  57 

2. 8  Water  surface '  768 

3. 9  J  unction  of  South  River  and  Sugar  Creek,  wat(>r  surfjice 

4. 1  40  f(*et  e^st  of  road  at  south  approach,  Surges  Bridgi» 

5. 8  Mouth  of  small  stnnim,  water  surface 

fi.  3  15  f(M»t  below  road,  north  approach  of  bridge 

7. 0  Kellers  Bridge,  iron  bolt  on  north  end 

7. 0  Kellers  Bridge,  water  surface 

7. 06  Blue  Cn^k,  100  yards  Im'Iow  Kellers  Bridge,  wat<^r  surfjice 

8. 0  Mouth  small  crwk,  water  surface "  743 

9. 1  Water  surface I  7.» 

10. 0  Shoal  CnH'k  Bridge,  water  surface I  737 

10. 05  Mouth  of  Shoal  Creek,  water  surfiice 737 

10. 4  15  fwt  above  Wnldrops  Bridge,  water  surface 736 

11.0  At  mouth  small  steam,  one-fourth  mile  below  Waldrops  Brldg«>,  w^ater  surface. . .  7;G 

11. 8  Fork  Cn-ek,  5  f(;et  l>elow  bridge,  water  aurfjwe 730.  S 

12. 0  Water  surface 730 

12. 3  Lower  end  of  island,  wat4»r  surface 720 

12. 6  Birch  tn'e  at  small  stroam 7;«.  26 

12. 0  Water  surface 728 

13. 5  Flake's  mill,  top  of  dam 726 

13. 0  Flake's  mill,  bottom  of  duni ,  720 

13. 6  In  rapids  Inflow  dam,  water  surface I  719 

14. 0  Wat^^r  surface 714 

14. 2  Below  rapids,  water  surface 713 

14. 3  Above  riffs,  water  surface 713 

14.  :i2  Below  rifls.  water  surface 711 

14. 8  Water  surface 710 


ALTAMAHA   DRAINAGE   BASIN,   RIVER   SVRVEYS. 


167 


Elevations  on  South  River  from  Constitution  to  mouth-  (\mtinucHl. 


tanoe. 


MOes. 
15.0 
15. 3 
1&35 
15l8 
l&l 
16l3 
1A.5 
1&3 
l&O 
18.6 
19.0 
19.0 
20.6 

2a6 

20.7 

22L0 

22.05 

22.6 

22.6 

23.2 

23.6 

23.6 

23.7 

23.75 

24.0 

24.5 

24.8 

*24.*9'" 

25.3 

'25.7  ' 
26.4 
2&4 
27.0 
27.2 
28.0 
20.2 
30.0 
30.5 

ao.8 

31.0 
31.0 
31.2 
31.4 
33L0 
33.1 
33.9 
34.5 
35.0 

«*•*«»« 

35.5 
36.0 
36.0 


36.1 

a6.4 

38.0 

38.4 

30.0 

39.6 

40.0 

40.1 

41.0 

41.0 

41.25 

41.7 

42.0 

43.0 

43.02 

43.03 

43.05 

43.06 

43.1 

43.1 

43.2 

43.8 

45.0 


Deflcrf ption  of  points. 


Opposite  mouth  Snapanser  Creek,  water  surface 

Above  shoals  iust  below  Bnapfinger  Croek,  waU*r  surface 

Below  shoals  Just  below  Snapflnger  Creek,  water  surfaoc 

At  mouth  of  Mathews  Creek,  water  surface 

100  feet  below  mouth  of  Cucumber  Creek,  water  surfiice 

Flat  Shoals  Bridge,  on  stone  masonry,  south  side  of  river,  east  side  of  approach. . 

Flat  Shoals  Bridge,  water  surface 

Below  Flat  Shoals,  water  surface 

Mouth  of  small  stream,  water  surface 

50  feet  above  small  stream  opposite  Little  Mountain,  water  surface 

Water  surface 

At  bend  of  river  Just  below  Little  Mountain,  water  surface 

Parkers  Bridge  on  sweet'^um  tree  south  side  of  river.  ."iO  feet  from  bridge,  (i  ffvt 

from  road 

Parkers  Bridg^  water  surface 

Opposite  Pole  Bridge  Creek,  water  surface 

50  feet  below  Albert  Shoals  Bridge,  water  surface 

Mouth  small  stream,  head  of  Albert  Shoals,  water  surffu<e 

At  old  mill,  water  surface 

Below  falls,  water  surface 

Opposite  mouth  of  Crooked  Creek,  water  surface 

Daniels  Bridge,  top  stone  pier,  lower  side,  right  end 

Daniels  Bridie,  water  surface 

Head  of  sboals  below  Daniels  Bridge,  water  surface 

Foot  of  shoals  below  Daniels  Bridge,  water  surface 

Mouth  of  small  creek  from  right  bank,  water  surface 

25  feet  below  mouth  of  creek,  right  bank,  water  surface 

Head  of  Pucket  Shoals,  water  surface 

Foot  of  Pucket  Shoals,  water  surface 

Foot  of  lower  Pucket  Shoals,  water  surface 

Head  of  shoals,  Simms  Bridge,  water  surface 

Foot  of  shoals,  Simms  Bridge,  water  surface 

OpDosite  mouth  of  small  crpek,  water  surface 

SycamorR  tree,  50  feet  above  mouth  of  Knights  Creek 

Water  surface 

40  feet  below  creek,  1  mile  below  Knights  Creek,  water  surfar<» 

At  mouth  of  small  creek,  about  1|  miles  below  Knights  Cmek,  water  surf  act' 

Water  surface 

Forty  feet  above  mouth  of  small  stream,  water  surface^ 

Mouth  of  small  stream,  right  bank,  water  surface 

About  one-half  mile  below  small  stream,  water  surface 

Opposite  mouth  of  Honey  Creek,  water  surface 

On  oak  tree,  25  feet  above  Oglesbys  Bridge 

Water  surface 

Mouth  of  Camp  Creek,  water  surface 

Mouth  of  small  creek,  about  one-fourth  mile  below  Oglesbys  Bridg«»,  water  surf  a  e<'. 
Sixty  feet  above  small  stream,  about  1  mile  below  Oglesbys  Bridge,  water  surface. 

Mouth  of  small  stream,  water  surface 

Mouth  of  creek  about  2  miles  below  Oglesbys  Bridge,  water  surface 

40  feet  below  mouth  of  small  creek,  water  surface 

Head  of  shoals  (on&-half  mile) ,  water  surface 

Foot  of  dioals,  water  surface 

Opposite  bend  In  river 

Peachstone  Shoals  Bridge,  water  oak 

Peachstone  Shoals  Bridge,  water  surface 

Peachstone  Shoals,  head  of  dam 

Peachstone  Shoals,  foot  of  dam 

Peachstone  Shoals,  foot  of  rapids 

Water  surface 

Opposite  month  of  Cotton  River,  water  surface 

Mouth  of  small  stream,  water  surface 

Mouth  of  small  stream  below  sharp  l>end  in  river,  water  surface 

Mouth  of  small  creek,  water  surface 

Mouth  of  small  stream,  water  surface 

Mouth  of  Walnut  Creek,  water  surface 

Red  oak  30  feet  below  Butlers  Bridge 

Butlers  Bridge,  water  surface 

Mouth  of  small  creek,  water  surface 

do 


Water  surface 

Head  of  upper  Snapping  Shoals,  water  surface 

Foot  of  upper  Snapping  Shoals,  water  surface 

Head  of  Snapping  Snoals,  water  surface 

Foot  of  first  falls,  water  surface 

Head  of  second  falls,  180  feet  from  first  fall .  water  surface 

Water  oak  40  feet  from  north  approach  of  Snapping  Shoals  Bridge. 

Water  surf  ce 

Foot  of  rapids,  water  surface 

60  feet  above  small  stream,  water  surface 

Island  Shoals,  at  head  of  dam,  water  surface 


Klevation 

above  «»a 

level. 


fWt. 
710 
709.7 
70« 
701 

cm 

70H.71 

698 

086 

tW3 

fi83 

082 

G81 

678.76 
I  672 

I  «J70 

I  tWJ.  50 

'  «)7 

'         vm 

6a3 

(mI 

6tJ7.97 

040 

647 

045 

044 

(>43 

♦i42 

037 

r»34 

(nil 
(i39.28 

026 

625 

621 

620 

619 

618 

616 

622.02 

614 

613 

612.2 

610 

010 

♦'•06 

604 

602 

mi 

r)97 

OOo.  71 
r>97 

tm 

695 
5S9 

5KS 
5K7 
5S4 
5H0 

578 
575 
57S 

.5S7. 15 
5«.9 
5*vS.  5 

r.«.2 

5«il 

5<>1 

5.')7 

.W) 

.'.:.'.>.  06 

M2 

r>ii 

5;?-M 

536 
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Elevations  on  South  River  from  ComtittUion  to  mouth — Continued. 


Dis- 
tanop. 


Miles. 


45.25 

45.3 

45.3 

47.0 

47.8 

49.0 

49.4 

50.0 

"so.'s"" 

50.8 
51.0 
51.5 


Descnption  of  points. 


Elevation 
abov6 

level. 


Island  Shoals,  at  foot  of  dam,  water  surface 

Island  Shoals  at  head,  water  8urfa,ce 

Island  Shoals  at  foot,  water  surface 

Island  Shoals  Bridge,  white  oak  at  south  approach 

Island  Shoals  Bridge,  water  surface 

Mouth  of  creek,  water  suxface 

Water  surf  ice 

Head  of  small  shoals,  water  surface 

Opposite  shoals,  water  surface 

I  lead  of  shoals  one-fourth  mile  above  Manns  Bridge,  water  surface 

Foot  of  shoals,  water  surface 

On  hickory  tree  20  feet  below  Manns  Bridge 

Water  surf  -ce 

At  small  creek,  water  surface 

About  three-fourths  of  a  mile  below  Manns  Bridge,  water  surface. . 


FeH. 
534 
534 
526 
534.  S» 
525 
519 
518 
512 
511 
509 
507 

518. 49 
503 
501 
500 


SURVEY   OF   OCMULOEE    RIVER. 

The  elevatio:  .  m  the  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  building 
at  Atlanta,  marked  ^'1050  M.  C./'  the  elevation  of  which  is  accepted 
as  1,049.546  feet  above  mean  sea  level.  The  leveling  is  adjusted  to 
accord  with  elevations  of  precise-level  bench  marks  at  Constitution, 
Holton,  and  Macon,  by  the  1903  adjustment.  It  was  done  in  1903 
for  the  United  States  Geological  Survey  by  Joseph  Palmer,  levelman, 
under  the  direction  of  F.  A.  Franck,  field  assistant. 

Elevations  on  Ocmulgee  River  from  junction  of  South  and  Yelloiv  rivers  to  Macon. 


Dis- 
tance. 


MileB. 

52.1 

52.1 

53.5 

54.0 

54.02 

54.5 

54.5 

54.55 

54.56 

54.6 

54.7 

54. 75 

56.0 

56.0 

.'i6.2 

56.2 

56.5 

56.6 

56.9 

57.2 

58. 1 

58.8 

58.5 

59.5 

59.5 


59.55 
59.6 

eo.o 

CO.O 

61.3 

61.3 

61.35 

61.35 

61.9 

62.8 


Description  of  points. 


Elevation 

above  sea 

level. 


I 


Large  pine  tree  opposite  mouth  of  Yellow  River 

Head  of  shoals 

Near  end  of  island,  water  surface 

Head  of  Lemon  Shoals,  water  surface 

Foot  of  Lemon  Shoals,  water  surface 

Large  white  oak  opposite  mouth  of  Alcovy  River 

Water  surface 

Head  of  shoals  just  below  Alcovy  River,  water  surface 

Foot  of  shoals  lust  Iwlow  Alcovy  River,  water  surface 

Head  of  dam  in  left  channel  and  also  head  of  shoals  in  right  channel  at  Kees  Shoals, 

water  surface 

Foot  of  dam,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals  one-fourth  mile  Ijelow  Kees's  mill,  water  surface 

Foot  of  shoals  one-fourth  mile  lieiow  Kees's  mill,  water  surface 

Water  oak  at  mouth  of  Tussahaw  Creek 

Water  surface 

Dempseys  Ferry  and  head  of  Cooks  Shoals,  water  surface 

Foot  of  Cooks  Shoals,  water  surface 

Head  of  Lloyd.s  Shoals,  water  surface 

End  of  siiiall  island,  water  surface 

Opposite  lower  end  of  last  island  in  shoals,  water  surface 

Shoals,  water  surface 

Foot  of  Lloyds  Shoals,  water  surface ; 

Fittmans  Ferry,  large  beech  tree j 

rittmans  Ferry,  water  surface i 

Head  of  shoals"  just  below  Pittmans  Ferry ' 

Foot  of  shoals,  water  surface 

Hickory  tree  30  feet  above  mouth  of  Yellow  Water  Creek ' 

Water  surface i 

Giles  Ferry,  large  pine  tree 

Giles  Ferry,  water  surface 

Smiths  Shoals,  hend  of  dam,  water  surface 

Smiths  Shoals,  foot  of  dam,  water  surface 

Smiths  Shoals,  near  lower  end  small  island,  water  surface 

Foot  of  Smiths  Shoals,  water  surface 


Feet. 
506.94 
498 
487 
486 
484 

494.27 
484 
483 
482 

481 

479 

477 

475 

4:3 

482.12 

472 

472 

468 

4ti5 

457 

445 

437 

429 

434.96 

4L'5 

'25 

41:3 

433.97 

41:2 

430.01 

420 

420 

418 

417 

408 
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Elevations  on  Ocmulgee  River  from  junction  of  South  and  Yellow  riirrs  to  Macon—  Con. 

Deacription  of  points. 


Dt8- 

tanoe. 


Elevation 

above  sea 

level. 


-WrtM.  1 

63. 0    j  Smiths  Ferry,  ash  tree  20  feet  above  ianding 

t>3.0    I  Smiths  Ferry,  water  surface 

64. 0       Head  of  Lamars  Shoals,  water  surface 

64. 5      Lamars  Shoals,  head  of  dam,  water  surface 

64. 5  Lamars  Shoals,  foot  of  dam,  water  surface 

65. 0       Foot  of  Lamars  Shoals,  water  surface 

65. 6  Lamars  Ferry,  water  surface 

66. 2      Goodmans  Ferry,  large  red  oak 

66. 2       Goodmans  Ferry,  water  surface 

67. 0  Mouth  of  Little  Sandy  Creek,  water  surface 

69. 1  About  one-half  mile  above  W  ards  Ferry,  water  surface 

60. 9      Wards  Ferry,  water  oak 

69. 9      Wards  Ferry,  water  surface 

71. 5  White  paint  mark  on  stone  pirr  2  feet  from  end ,  4  feet  west  of  western  rail  Southern 

Railway  bridge  over  Big  Sandy  Creek 

71. 5  Water  surface 

72. 0      Mouth  of  Big  Sandy  Creek,  water  surface 

74. 6  Bridges  Ferry,  large  water  oak 

74. 6    I  Bridges  Ferry,  water  surface 

75. 0       Large  dead  oak  about  4  miles  below  Bridges  Ferry 

75. 0       Wat«r  surface 

76. 5       I^ige  red  oak,  south  bank,  Towallga  River 

76. 5       Water  surface 

77. 5  He  id  of  Glovers  Shoals,  water  surface 

77. 8  Glovers  Shoals,  head  of  dam,  water  surface 

77. 9  Glovers  Shoals,  foot  of  dam,  water  surfjice 

78. 0       Foot  of  shoals  at  Juliette,  water  surface 

79. 4       Laige  beech  tree  10  feet  south  of  west  approach  Glovers  Ferr>' 

79. 4  Wat«r  surface 

80. 6  Mitchells  Ferry,  red-oak  tree  10  feet  south  of  west  approach 

80. 6       Mitchells  Ferry,  water  surface 

81 . 6       Head  of  small  shoals,  water  surface 

81. 6      Foot  of  small  shoals,  water  surface 

82. 0       Head  of  small  shoals,  water  surface 

82. 05  Foot  of  small  shoals,  water  surface 

S2. 5       -\bout  one-half  mile  below  shoals,  water  surface 

84. 5  Thunderwood  tree  opposite  post  on  Southern  Railway,  1  mile  above  Dames  Ferry, 

25  feet  from  river  bank 

84. 5       Water  surface 

86. 0      Darner  Ferry,  ash  tree  10  feet  south  of  western  approach 

W).  0       Dames  Ferry,  water  surface 

87. 0      Carsterpher's  mill, head  of  dam, water  surface 

87. 0  Carsterpher's  mill,  foot  of  dam,  water  surface 

87. 1  Foot  of  shoals,  water  surface 

8i*.  5       North  abutment  of  Southern  Railway  bridge,  over  Rum  Creek 

88. 5  Water  surface. 

89. 0  Popes  Station,  in  front  of,  top  of  west  rail 

89.0  Popes  Ferry,  water  oak, 

89.0  Popes  Ferry,  water  surface. 

89. 8  IIe.ad  of  shoal  about  1  mile  below  Popes. 

90.0  Foot  of  shoals. 

90. 1  Mouth  of  Tobler  Creek 

90. 6  Above  small  shoals,  water  surface 

90. 64     Below  small  shoals,  water  surface 

91. 2  Above  small  shoals,  water  surface 

91. 2      Below  small  shoals,  water  surface 

92. 6      Above  small  shoals,  water  surface 

92. 6       Below  small  shoals,  water  surface 

93. 0       Above  shoals,  water  surface 

93. 0       Below  shoals,  water  surface 

94.0  Iron  post  marked  "330.  Morehead— 1898"  at  llolton  Station,  Southern  Railway, 

35  feet  north  of  station,  29  feet  west  of  center  of  track 

94.0      W^ater  surface 

95. 0       Above  shoals,  about  one-fourth  mile  above  Beaverdam  Creek,  water  surface 

95. 8       Foot  of  shoals,  water  surface 

96. 0      Head  of  shoals  ^ust  above  creek,  water  surface 

96. 0  Foot  of  shoals  just  above  creek,  water  surface 

96. 8  Mouth  of  Beaverdam  Cnjek,  water  surface 

96. 85     Head  of  shoals  Just  below  Beaverdam  Creek,  water  surface 

96. 9  Foot  of  shoals  just  below  Beaverdam  Creek,  water  mi rface 

97. 1  Head  of  shoals  about  one-fourth  mile  lielow  Beaverdam  Creek,  water  surface 

97. 2  Foot  of  shoals,  water  surface 

99. 8      Virgin,  point  on  west  rail  at  upper  switch 

99. 8       V'irgin,  water  surface 

100.3       About  one-half  mile  below  Virgin,  water  surface 

102.0  Pine  tppe  100  feet  l)elow  mouth  of  small  creek  just  below^  Macon  waterworks,  and 

30  feet  east  of  right-hand  track 

102. 0       Water  surface 

106. 5       At  Fifth  Street  Bridge,  Macon,  Oa ' 

107.0      Clieck  on  tablet  at  P.  O.,  comer  Third  and  Mulberry  streets,  Macon 


Feet. 
410.44 
407 
40t> 
403 
39K 
;iS7.5 
3H4 
400.74 
382 
381 
377 

:W2.e9 
375 

399.45 

374 
373 
382. 82 
370 
:W8.15 

:Ui8 

379.34 

:«w 

3(iG 

362 

355 

351 

361.10 

346 

361.74 

344 

343 

342 

341 

339 

337 

340.79 

:»o 

335.63 

328 

328 

322 

320 

347.32 

318 

348. 23 

320. 88 

318 

317 

312 

312 

311 

310 

309 

3()7 

306 

304 

:i02 

300 

338.733 

2f« 

296 

2<M 

294 

291 

291 

290 

2S9 

289 

284 

322.52 

282 

281 

301.88 
278 
270 
333. 942 
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SURVEY   OF   YELLOW    RIVER. 

The  elevations  in  the  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  building 
at  Atlanta,  marked  "  1050  M.  C",  the  elevation  of  which  is  accepted 
as  1,049.546  feet  above  mean  sea  level.  The  initial  point  is  a  bench 
mark  of  flying  levels  on  Ocmulgee  Kiver. 

The  leveling  was  done  in  1903  for  the  United  States  Geological 
Survey  by  Joseph  Palmer,  levelman,  under  the  direction  of  F.  A. 
Franck,  field  assistant. 

Elevatiotut  on  Ydlow  Kiver  from  mouth  to  Ydlow  River. 


Dis- 
tance 


Miles. 
0.0 
0.0 
0.5 


Description  of  points. 


1.1 

2.5 
2.5 

"'h'.3 

4.7 

4.7 

0.2 

0.2 

6.5 

7.5 

9.0 

10.7 

10.7 

13.1 

m.H 

13.  S 


15.2 
16.0 


16.9 
16.9 


17.7 
17.7 
17.7 
18.7 
20  8 
20.8 

■2i.'5 
22  0 
22  8 
22.8 
2:i.O 
23.0 
23.0 
23.2 
2:^.7 
24.3 
24  3 
24  8 
2.5  0 
2C.  0 
2»)  0 
27  1 
2.S  2 
28.2 


Elevation 

above  sea 

level. 


Tine  opposite  mouth  of  Yellow  River 

Wutcr  surfiice 

Ash,  10  fcH»t  from  Dank,  opposite  Indian  Fishery  Shoal.s 

Foot  of  Indian  Fishery  Shoals,  wnt^r  surfnco 

Head  of  Indian  Fishery  Shoals,  wator  surface 

Mouth  of  small  stream,  water  surface 

Aliens  Hridf^e,  maple  20  feet  from  stream  on  east  bank 

Aliens  Bridge,  water  surface 

Foot  of  Aliens  Shoals,  water  surface 

He4id  of  Aliens  Shoals,  water  surfac<» 

Mouth  of  stream  coming  in  from  east,  about  3  miles  above  .\llens  Shoals,  water  sur- 
face  


Ash  tree,  west  bank  river.  Lees  Shoal.s 

Foot  of  Ix^'s  Shoals,  water  surface 

Head  of  Ii<'es  Shoals,  water  surface 

I'icketts  Bridge,  white  oak,  east  bank 

Picketts  Bridge,  water  surface 

Water  surface 

100  feet  l»elow  small  stream,  water  surface 

Mouih  of  small  stream,  water  surfiioe 

Flat  Shoals  Mridge,  white  oak,  west  bank  river 

Flat  Snojils  Bridge,  water  surfnce ". 

Small  crock  from  west,  water  surface 

Whice  oak.  foot  of  Langston  Shoals,  15  fiiet  from  stream,  west  bank , 

Water  surfnce 

Head  of  Langsdon  Shoals,  water  surface 

N(>ar  mouth  of  Rrnuil  stn^am,  water  surface 

Below  shoals,  water  surface 

Above  shoals,  water  surface 

Porte rdalo  Shoals,  white  oak  10  feet  from  8tr(»am,  west  l)ank,  60  feet  from  foot  of 

shojils 

Porterdale  Shoals,  water  surface 

Porlerdale,  foot  of  dam,  water  surface , 

Porterdale,  head  of  dam,  water  surface 

Porlerdale  Bridge,  white  oak  20  feet  from  south  approach 

Porterdale  Bridge,  water  surface 

Porterdale,  rod  held  on  top  steel  post  of  railing  at  extreme  south  end  of  steel  bridge, 

River  at  sharp  ))end,  water  surface 

Sweet  gum  10  feet  from  stream,  60  feet  above  Browns  Bridge 

Water  surface 

Three-fourths  mile  above  Browns  Bridge,  water  surface { 

About  1  mile  above  Browns  Bridge,  water  surface j 

At  mouth  of  Hurricane  Creek,  one-half  mile  below  Woods  Bridge,  water  surface..' 

Woods  Bridge,  poplar  tree 

Woods  Bri*lge,  wal er  surface 

Chisel  ma rk  on  large  rcwk  under  Georgia  Railroad  bridge,  west  bank 

Wa  t  er  su  rf jice 

Foot  of  Miiiail  shoal  under  (loorgia  Railroad  bridge,  water  surface 

Alxuit  one-sixth  mile  above  railroad  bridge,  water  surface 

Small  creek,  west  bank,  water  surface 

Hard  wick  Bridge,  water  oak  on  north  bank 

Hard  wick  Bridge,  water  surface 

Abnut  one-half  mile  above  bridge,  water  surface ' 

Water  surface 

Water  oak   opposite  mouth  of  Ilaynes  ('n»ek • 

Water  surface 

Water  surface j 

McDuniels  Bridge,  large  water  oak  on  west  bank ' 

McDauiels  Bridge,  water  surface ) 


Feet. 
506.94 
500 
517.24 
504 
510 
516.6 
528.49 
617 
517 
519 

520 

528.49 

520 

523 

539.23 

526 

527 

528 

529 

551.24 

534 

537 

549.69 

53}l 

543 

544 

545 

547 

561.05 

549 

604 

616 

618.38 

616 

627.81 

616 

622.81 

616 

616 

616 

616 

627.49 

617 

642.05 

617 

617 

619 

619.3 

&19. 11 

620.3 

620.7 

620  8 

K«.26 

624  6 

629 

644. 

632 


i: 
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Elei^atioru  on  Yellow  River frrmi  mouth  to   YtUmv  Kivrr    Continued. 


Dii«- 

tanop. 


MOeJi. 


•J9.0 
30  5 
30.5 
31.1 
32.2 
32.2 
32.6 
32.8 
32.8 


33.0 
33.0 
33.0 

33.0 

35.4 

35l4 

36.5 

36.3 

3S.0 

3&0 

39.4 

39.4 

40.2 

40.3 

4a8 

40.9 

40. 

40. 

40. 

41. 


I 


9 
9 
9 
3 


41.9 
41.9 

42.4 
42.4 

42.8' 

43.2 

43.2 

43.7 

44.0 

44.0 

45.5 

45.5 


Description  of  point .•<. 


KlovHti<»n 
1pv»'I. 


4*x2 
46.6 
47.0 

47.' 2' 
47.5 
4&6 
48  6 
48  9 
49.1 
50  5 

50  5 
51.7 

51  7 
51.7 

Ki.Q 
53-0 

54  0 

55  0 
550  I 

55.2  ! 
55.7 

57. 3 
I 


55 


96 


41 


53 


88 


Fffl. 

Foot  of  dam,  McDaniels  Mill,  water  flurlace ^Vl 

Head  of  dam,  McDaniels  Mill,  water  surface 641 

Bank,  opposite  small  islands Ml 

Lai^  wmte  oak  10  feet  beiow  Finelog  Brid^ 650 

Water  surface 641 

About  one-half  mile  above  bridge,  water  surface 041 

Tall  pine,  left  bank,  100  yards  above  Boartusk  Crwk liSl 

Water  surface 644 

Three-tenths  mile  l)eiow  Milstead,  water  surface 645 

Pine  at  foot  oi  shoals  at  Milstead 657 

Water  surface 647 

In  shoals,  water  surface 657 

In  shoals,  water  surface 667 

Foot  of  dam,  water  surface 677 

Top  of  dam,  water  surface 892 

Milstead,  laige  white  oak  40  feet  alxive  bridge  between  mnin  and  siile  t racks, 

south  bank 701. 33 

Milstead,  water  surface 6B2 

Ervins  Bridge,  hickory  on  west  bank,  20  feet  above  bridge 697. 83 

Ervins  Bridge,  water  surface 097 

Water  oak.  east  bank,  about  1  mile  aliove  bridge 700. 62 

Water  surface 694 

W^ater  surface (307 

Water  surface (i98 

Johnstons  Bridge,  on  top  of  iron  bolt,  extreme  end  of  bridge,  eastiTn  entraiicj- 717. 

Johnstons  Bridge,  water  surface 702 

About  0.6  mile  above  bridge,  water  8urfac(> 705 

Water  surface 707 

Below  small  shoals,  water  surface 709 

Above  small  shoals,  water  surface 711 

White  paint  mark  on  stone  masonry  to  old  dam,  west  bank 722. 

Water  surface 711 

Head  of  old  dam,  water  surtace 712 

Foot  of  small  shoals,  water  surface 71 4 

Head  of  small  shoals,  water  surface* 715 

White  oak,  20  feet  from  stream,  opposiU«  Nmall  shoahx.  rasi  bank 7.'M), 

Water  surface 715 

Head  of  shoals,  water  surface 717, 

White  oak,  opposite  mouth  of  Mountain  Cn-ek 727, 

Foot  of  shoals,  water  surface 718 

He^  of  shoals,  water  surface 720 

Head  of  shoals,  water  surface 723 

Rock  Bridge,  white  paint  mark  on  top  of  8tone  pier 740.  GO 

Rock  Bridge,  water  surface'. 724 

Water  sunace 726 

Ash  tree,  10  feet  from  stream,  west  bank 72S, 

Water  surfioce 727 

Hickory  tree,  opposite  foot  of  shoals 748 

Water  surface 7l1» 

Head  of  shoals,  water  surface lx\ 

Foot  of  shoals,  opposite  sand  Island  below  old  AnnLstown,  water  surface 7:^7 

One-fourth  mile  oelow  Haydens  Bridge,  water  surface 7;« 

In  shoals,  water  surface 747 

Annlstown,  foot  of  dam,  water  surface 7(iO 

Annistown,  head  of  dam,  water  surface 771 

Haydens  Bridge,  large  birch  on  east  bank '  777 

20  yards  above  creek,  water  surface 771 

Chisel  mark  on  large  rock,  opposite  old  mill,  east  bank 7H8 

Water  surface 722 

Head  of  shoals,  water  surface 7N<i 

Al)Out  one-half  mile  above  shoals,  water  surface 7S7 

Sextons  Bridge,  on  top  iron  bolt,  stone  pier '  «(Ki 

Water  surface 79 1 

Large  pine,  opposite  shoals I  sos 

Water  surface '  7^^ 

Foot  of  shoals,  water  surface 797 

Head  of  shoals,  water  surface hy2 

Hickory  tree  at  head  of  shoals Sl.s 

Water  surface H)A 

Water  surface 8()7 

Yellow  River  Bridge,  white  oak S2.') 

Yellow  River  Bridge,  water  surface «!,') 

Head  of  shoals,  water  surface sis 

Large  water  oak,  al)OUt  100  yards  above  Simmons  Mill,  east  bank s  54 

Simmons  Mill,  below  dam,  water  surface sl<i 

Simmons  Mill,  head  of  dam,  water  surface .sit; 


91 

6 
91 


48 


Ki 


64 


55 


i»4 
42 


17 


41 


Sli 


1/ 

I 
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WATER    RESOURCES    OF    GEORGIA. 


SURVEY    OF    ALCOVY    RIVER. 

The  elevations  in  the  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  building 
at  Atlanta,  marked  '^  1050  M.  C./*  the  elevation  of  which  is  accepted 
as  1,049.546  feet  above  mean  sea  level.  The  initial  i>oint  is  a  bench 
mark  of  flying  levels  on  Ocmulgee  River. 

The  leveling  was  done  in  1903  for  the  United  States  Geological 
Survey  by  Joseph  Palmer,  levelman,  under  the  direction  of  F.  A. 
Franck,  field  assistant. 

Elevations  on  Alcoi>y  River  froTti  mouth  to  Dabneys  Bridge. 


Dis- 
tance. 


Milfs. 
0.0 
0.0 
1.0 


DeacrlptiOD  of  points. 


0 
0 
0 

0 
9 
9 
9 
9 


6.3 
6.3 
6.4 

8.2 


.2 
.4 

.0 
.2 

.2 
.2 

.8 
.8 


8. 

8. 

9. 

9. 

9. 

9. 

9. 

9. 
10.0 
10.8 
10.8 
11.5 
11.55 
12.3 
12.3 
13.0 
13.0 


13.3 
14.0 
14.0 
15.0 
15.0 
15.0 
15.0 
18.3 
18.3 


White  oak,  west  bank  of  Ocmulgee  River,  and  opposite  mouth  of  Alcovy  River.. 

Water  surface 

Ash,  right  bank,  upstream 

Water  surface 

Ash,  east  bank,  upstream 

Water  surface 

Waters  Bridge,  right  bank,  spike  in  northeast  comer 

Waters  Bridge,  water  surface 

Ash  on  west  Imnk 

Water  surface 

Birch  on  left  bank 

Water  surface 

Foot  of  Mackcy  Shoals,  ash,  left  bank  opposite  shoals 

Water  surface '. 

Head  of  MackeyB  Shoals,  water  surface 

Birch  opposite  Mackeys  Second  Shoals  at  foot  of  left  bank,  upstream,  nail  in  root 

of  birch  tn>o 

Water  surface 

Head  of  Mackeys  Second  Shoals,  water  surface 

Foot  of  Newton  Factory  Shoals,  water  surface 

Newton  Factory  Shoals,  black  gum  opposite  dam  at  White's  mill 

White's  mill,  foot  of  dam,  water  surface 

White's  mill,  head  of  dam.  water  surface 

Lower  side  Newton  Factory  Bridge,  top  of  bolt  marked  with  white  paint 

Water  surftiee 

Head  of  Newton  Factory  Shoals,  water  surface 

Red-oak  tree  about  1  mile  above  bridge 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Water  oak.  left  bank 

Water  surface 

Beech  tn»e  opposite  shoals 

Water  surface 

Head  of  shoals,  water  surface 

Swoel-gum  tree,  east  bank  of  river. 
One  mile  below  Henderson's  mill,  w 

Water  surface \ 

Henderson's  mill,  post  oak  at  bridge,  right  Imnk ' 

Water  surface \ 

Henderson's  mill,  foot  of  dam,  water  surface ' 

Henderson's  mill,  head  of  dam.  water  surface | 

Du  hneys  Bridge,  water  oak.  west  bank j 

Dabneys  Bridge,  water  surface 


rater  oak,  left  oank. 


Elevation 

above  sea 

level. 

Feet. 
494.27 
484 
493.73 
487 
498.40 
492 
506.55 
403 
505.37 
497 
505.51 
500 
512.77 
502 
504 

518.5 

505 

506 

509 

562.86 

553 

558 

592.81 

582 

592 

619.86 

593 

594 

596 

604.50 

597 

604.88 

598 

600 

612.85 

630.76 

602 

618.99 

604 

607 

613 

627.22 

615 


SURVEY   OF   TOWALIQA    RIVER. 


The  elevations  in  the  following  lists  are  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  building 
at  Atlanta,  marked  ''  1050  M.  C,"  the  elevation  of  which  is  accepted 
as  1,049.546  feet  above  mean  sea  level.  The  initial  point  is  a  bench 
mark  of  flying  levels  on  Ocmulgee  River. 


ALTAMAHA   DRAINAGE    BASIN,   RIVER   SURVEYS. 


173 


The  leveling  was  done  in  1903  for  the  United  States  (leological 
Survey  by  Joseph  Pahner,  levelman,  under  the  (Mrertion  of  F.  A. 
Franck,  field  assistant. 


Elevations  on  Towaliga  River  from  mouth  to  High  FalU  Bridge 


i&O 

18.0 
1&5 


18-7 

19-2 
21.1 
21.1 
21.2 
21.3 
21.3 
21.7 


Dis- 
tance. I 


0.0 

0.0 

1.7 

1.7 

2.2 

2.2 

3!? 

4.0 

4.0 

4-f> 

♦J.O 

t>.0 

7.0 

7.0 

8.8 

8.8 

9.5 

10. 5 

10.5 

11.8 

11.8 

12.3 

12.3 

13.3 

13.3 

14.0 

'  "is.o' 

15.5 
1.5.6 
16.0 

"ie.'i 

17.4 
17.4 
17.5 


Deaciiption  of  polnU. 


Elevation 

above  m^a 

levol . 


Feet. 

Water  oak,  south  side  at  mouth  of  river 379. 34 

Water  surface 3fi7 

On  root  of  »eech  tree,  east  bank,  .X)  feet  from  streani  at  I^amars  Bridf^' 3H2 

Water  surface 371 

Ash  trrc  one^half  mile  above  Lamars  Bridfpp,  at  mouth  of  small  enn^lc 377.  'M 

Water  surface 373 

Water  surface 37i> 

Lar^  pine  tree  50  feet  from  river,  west  bank 412. 4.'> 

Water  surface 379 

Water  surface '  382 

Hunting  Shoals  bridge,  top  of  Iron  bolt  on  stone  pier 412. 80 

Hunt Ing  Shoals  Bridge,  water  surface .W*} 

Twin  water  oak  10  feet  from  stream,  nortli  bank  going  up 399. 49 

Water  surface ^93 

Jacksons  Bridge,  poplar  tree,  west  bank 409. 84 

Jacksons  Bridge,  water  surface 39'j 

Water  surface o97 

Pine,  100  yards  above  creek,  west  bank,  10  feet  from  river 41«.  irt 

Water  surface 400 

Water  oak,  10  feet  below  Wilsons  Bridge 421.06 

Water  surface 406 

Water  oak  about  one-half  mile  above  Wilsons  Bridge,  west  bank 431. 01 

Water  surface 410 

North  Fork,  birch  tree  about  100  yards  above  junction  of  North  and  South  forks. ...  416. 93 

Water  surface .' 414 

Foot  of  Bhoal9,  water  surface lis 

Head  of  shoals,  water  surface 421 

Foot  of  shoais,  water  surface 122 

Head  of  shoals,  water  surface 42K 

Birch  tree,  north  bank,  opposite  shoals 432. 23 

Foot  of  shoals,  water  surface. 429 

Head  of  shoais,  water  surface 434 

Morans  Bridge,  right  bank,  white  oak  20  feet  below  bridge 44:^.  61 

Morans  Bridge,  foot  of  shoais,  water  surface 437 

Morans  Bridge,  head  of  shoals,  water  surface 4ii9 

W'illow  opposite  shoals 449. 74 

Water  suriace 443 

Foot  of  shoals,  water  surface 446 

Head  of  shoals,  water  surface 4.30 

Pine  at  mouth  of  Tobes  Creek 4.57. 48 

Water  surface 1 4.52 

Foot  of  shoals,  water  surface 4.")2 

Head  of  shoais,  water  surface 4.54 

Foot  of  small  shoais,  water  surface 4.5,5 

Head  of  small  shoais,  water  surface 4.57 

Birch  tree,  south  bank,  20  feet  alx)ve  small  stream 4»i2. 60 

Foot  of  Long  Shoals,  white  oak 474. 31 

Water  surface 4<)6 

Foot  of  High  Falls,  water  surface 4i)2 

High  Falls  Bridge,  north  approach,  top  of  iron  bolt,  west  side .'»63. 32 

Water  surface 524 

Head  of  Long  Shoais,  opposite  old  dam,  water  surface .561 


SURVEY    OF   OCONEE    AND    MIDDLE   OCONEE    KIVERS. 


The  survey  of  Oconee  River  from  Milledgeville  to  mouth  of  Apa- 
lachee  River  was  made  in  1885  by  C.  A.  Locke,  assistant  eno^ineer, 
U.  S.  Army.  The  survey  of  Oconee  River  above  mouth  of  Apalachee 
River  and  of  Middle  Oconee  River  was  made  in  July  and  August,  1 902, 
by  J.  B.  High,  under  the  direction  of  B.  M.  Hall,  of  the  United  States 
Geological  Survey. 
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Elevations  on  Oconee  and  *  Middle  Oconee  rivers  above  MUledgeville. 

OCONEE  RIVER. 


Dis- 
tance. 


Miles. 
0 


9 
9 


3.7 
4.5 
7.5 
8.0 
8.4 
10.8 
13.4 
14.1 
15.4 
17.2 
22.7 
23.9 
24.  ti 
26.5 
27.9 
29.5 
30.0 
31 
31 
32.3 
33.1 
33.0 
34.3 
35.0 
35.8 
38.2 
38.0 
45  8 
50.5 
50.5 
54.0 
54.0 
58.  S 
58 
59 
59 
05. 0 
65.0 
05.7 
65.7 
06.8 
06.8 
68.4 
09.0 
70.0 
70.0 
71.2 


71. 
72. 
72. 


2 


72 


/ 

9 
72.9 
70. 2 
70.2 
78.6 
78.0 
83.3 
83. 
83. 
S3. 7 
8«}.0 
S6.0 
86.1 
86.1 
S7.5 
S.S.9 
88.9 


3 

,7 


IMacription  of  points. 


Elevation 

above  sea 

level. 


Below  Treanor's  milldam  at  Miilodgeville,  water  sxiviajco., 

A]>ove  Treanor's  milldam,  water  Kiu-face 

Foot  of  Furmans  Shoals,  water  surfacr 

Oconee  Electric  Power  Companj-'s  dam  site,  water  surface 

Fraleys  Perrj',  water  surface 

Below  Fraleys  Mill  Shoal,  water  surface 

Above  Fraleys  Mill  Shoal,  water  surface 

Mouth  of  Little  River,  water  surface 

'  Rock  Landing,  water  surface 

I  Ferry,  water  surface 

I  Mouth  of  Crooked  Creek  (right  bank » ,  water  surface 

Mouth  of  Rocky  Creek  (righi  bank  i ,  water  surface 

Putnam  Mineral  Springs(right  bank) ,  water  surface 

Mouth  of  Log  Dam  Creek  (loft  bank) ,  water  surface 

Warrens  Old  Ferry,  water  surface 

Mouth  of  Shoulderbone  Creek  (left  bank), water  surface 

Ferry,  water  surface 

Foot  of  shoal,  water  surface 

Rope  ferry  on  Laurens  Shoals,  water  surface 

Below  Laurens  milldam  (8-foot  dam) ,  water  surface 

Above  Laurens  milldam  (8-foot  dam) ,  water  surface 

I  Mouth  of  Richland  Creek  (left  bank) ,  water  surface 

Top  of  Laurens  Shoals,  end  of  pond,  water  surface 

Foot  of  ifethodist  Fishery  or  Rileys  Shoals,  water  surface 

I  Top  of  Methodist  Fishery  or  RUeys  Shoals,  water  surface 

I  Ferry  and  old  piers,  below  Spivey 's  mill,  water  surface 

Top  of  Long  Snoals.  water  surface 

Foot  of  Hills  Shoal,  water  surface 

Top  of  Hills  Shoal,  wat<T  surface 

Mouth  of  Sugar  Cn>ek  (right  bank) ,  water  surface 

Below  Parks  mlldam.  water  surface 

Al>ove  Parks  mlhlam,  water  surface 

Georgia  Railroad  bridge,  Carey,  water  surfai-e 

B.  M.  base  of  r.iil,  e  .st  end  of  Georgia  Railroad  bridge,  Curey 

Willis  Ferry,  cottonwood  tree  on  left  bank»  nortn  side  of  road 

Willis  Ferry,  water  surface 

Iron  wood  tree  on  left  bank,  25  feet  l>elow  mouth  of  Town  Creek 

Mouth  of  Town  Creek,  wa  ter  surface , 

Hickory  on  right  bank,  10  feet  from  mouth  of  Greenbrier  Creek 

Mouth  of  Greenbrier  Creek,  water  surface , 

Daniels  Ferry,  large  water  oak  on  right  bank,  120  feet  from  river 

Daniels  Ferry,  water  surface 

I^eaning  wllow  on  right  bank,  opposite  mouth  of  Fishing  Creek 

Mouth  of  Fishing  ("reek,  water  surface 

Mouth  of  Harris  Creek,  water  surface 

One  mile  below  Wr.iys  Ferry  and  one-half  mileabove  HarrisCreek,  water  surf -cc.. 

Wrays  Ferry,  water  surface 

Wrays  Ferry,  box  elder  on  right  bank,  20  feet  from  river 

Mouth  of  Allison  Creek,  water  surface 

Mouth  of  Allison  Creek,  birch  on  right  bank 

Mouth  of  Rose  Creek,  water  surface 

Large  leaning  willow,  on  right  bank.  40  feet  below  Rose  Creek 

Scull  Shoals,  125  feet  above  ferr\',  water  surface 

Scull  Shoals,  white  oak  on  left  bank,  125  feet  above  ferry 

Mouth  of  Falling  Creek,  water  surface 

Maple  leiining  over  Falling  Creek,  on  left  bank,  CO  feet  above  mouth 

Mouth  of  Big  Creek,  water  surface 

Liirge  m?  pie  on  left  bank  of  Big  Creek.  75  feet  from  mouth 

Mouth  of  Shoal  Creek,  water  surface 

Sycamore  on  left  l>ank  of  Shoal  Creek,  8  feet  from  mouth 

P^oot  of  Bamet  ts  Shoals,  water  surface 

Foot  of  Baniotts  Shoals,  willow  on  left  bank 

Top  of  Barnetts  Shoals.  (300  feet  below  bridge,  water  surface 

Large  mulberry  on  left  bank,  (iOO  feet  l)elow  Barnetts  Bridge 

Barnetts  Bridge,  water  surfice 

Barnett  s  Bridge,  nail  in  right  bank  pier,  1 J  fi>et  above  ground 

Mouth  of  Cedar  Creek,  water  surface 

Jtmotion  of  North  Oconee  and  Middle  Oconee  rivers,  water  surface 

Twin  willow  on  right  bank,  opposite  mouth  of  North  Oconee 


5 
3 


Feet. 
215.5 
222 
224.5 
239.5 
254 
256 
263 
266 
275 

2n 

■282 

290.5 

305 

307.5 

309 

310 

313 

322 

a'« 

345 
353 
353 
353 
354 
.384 
39(> 
-399 
403 
404 
411 
416 
426 
426 

465.93 
435.67 
430 
440.21 
430 
439 
4.37.6 
451.14 
438 
447.27 
440.6 
444 
445 
446.2 
402..'^ 
448 
454.44 
450.8 
454 
453 
460.98 
456.6 
464.73 
459.7 
464.65 
465 

471.95 
466.2 
474.9 
517.7 
532.2 
517.8 
523. 76 
518.3 
519. 8 
528.62 


3 
5 


38 
4 
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Eleratiom  on  Oconee  and  Middle  Oconee  riren  abotu-  MUledyeviU*     ContiniK'd. 

MIDDLE  oroNEE  RIVER. 


Dis- 
Unop. 


Mile*. 
H9.5 

90.8 

W.8 

92.0 

93 

93 

93 

95 

96.7 

96.7 

96.7 

97.9 

97.9 

9R.3 

99.8 

104.0 

104.6 

105.2 

105 

107 

lOS 

lOK 

lOh.8 

109.4 

110.7 

111.4 

112.5 

112.9 

112,9 

113.5 

113.5 

114.8 

114.8 

115.0 

118.7 

119.2 

119. 2 


119. 
121. 
12:1. 
126. 
128. 
128. 


D<'iicripti<»n  of  points. 


iV 


Central  Railroj,d  bridge,  water  surf. ice 

Simon  ton's  wagon  bridge,  water  surLu-e 

Nail  In  left-l>aiik  pier,  2  feet  from  ground 

Opposite  mouth  of  Barbers  rn"<»k,  water  8uri.»ce 

Princeton  Factory,  (jO  feet  l)elow  end  of  tailnu-e.  water  surf 

Sycamore  on  left  bank,  100  feet  above  I'rinceton  Bri<l"f« 

Princeton  Factory,  headrace  above  wheels,  w.iter  surfjice 

Bobbin  Mill  Creek,  water  aurlace 

Root  of  birch  on  left  bank,  75  feet  lielow  Bobbin  Mill  Creek 

Below  Jennings  Shoal,  water  surface 

Above  Jennings  Shoal,  water  surface , 

Ring  cut  on  old  masonry  pier,  30  feet  from  river,  left  bank 

River  surface  at  Mitchells  Bridge 

Nail  in  upstream  face  of  left  bunk  pier,  5  feet  from  ground 

Above  dam  at  Athens  electric  plant,  water  surf;. re 

Seaboard  Air  Line  railroad  bridge,  water  surface 

Foot  of  Tallassoe  Shoal,  water  surface 

Large  birch  at  mouth  of  tailrace,  left  bank 

Crest  of  dam  at  Tallassee  Bridge  water  power,  water  Hurf ace 

Spillway  of  headrace,  Tallassee  Bridge  water  power,  w.iter  surface 

Upper  end  of  pond,  water  surf  ice 

1,400  feet  below  Nlxons  Ford,  water  surf  ice 

Sycamore  on  right  bank,  1,400  feet  below  Nixons  For«l 

Above  small  shoal  at  Nixons  FonI,  water  surf  .ice 

Water  surface 

Water  surf^e 

Water  surface 

Lanier's  pasture,  water  surface 

Mouth  of  McCleskcys  Branch,  water  surfai-e 

White  oak  on  right  bank,  MK'leskeys  JUam'h 

Mouth  of  liecch  Creek,  water  surface 

Large  hickorv  on  left  bank,  opposite  Beech  Creek 

Mouth  of  Mulberry  Fork,  water  surface 

I.Aree  wahoo,  5  feet  from  left  bank,  oppo.sito  Mulljcrry  Fork 

McElhannon  Bridge,  water  surface 

Bend  of  river,  one-half  mile  l)elow  Johnsons  Mill,  water  surface 

Below  Johnsons  milldam,  water  surfiu-e 

Above  Johnsons  rallldam.  water  surface 

Top  of  left-bank  iron  pier,  upstream  truss,  Johnsons  Bridge 

Shocklevs  Bridge,  water  surface 

Howards  Bridge,  water  surface 

Mouth  of  Academy  Branch,  water  surfat'c 

Gainesville,  Jefferson  and  Southern  Railroad  bri<lgo,  water  .stirfatv 
Nail  in  base  of  first  bent,  upstream,  left  bank,  over  Pond  Fork 


Elevation 

above  sea 

lev<»l. 


Feet. 
525. 3 
5:«).  2 
544.08 

5;«i 

541 

r^>.3i 

5,>7. 4 
.Vih.  9 
5»Ki.  32 
5til.5 

.)!>♦».  5 

575.  Oi 
572. 2 
577.15 
50K.  3 
599 
(07. 5 
(i24.67 
(ir»4.5 

(•j,*5 

TmO.  5 

(>7().  22 

»W)2  H 

\*i.K.'i 

uKi.  6 

670 

«i72.6 

674.6 

l«2. 35 

674.6 

(iS«i.  52 

677.6 

«W(1.51 

678 

e!90 

{•m.  7 

6»8 

713.21 

tf»9.7 

701 

704. 5 

715.8 

72.').  1 


SURVEY   OF    APALACHEE    RIVER. 


The  survey  of  Apalachee  River  was  made  in  July  and  Au^ist, 
1902,  by  J.  B.  High,  under  the  direction  of  B.  M.  Hall,  of  the  United 
States  Geological  Survey. 
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Dis- 
tance. 


Miles. 

0 

1.5 

1.5 

9.8 

9.8 

10.7 

10.7 

13.2 

13.2 

16.3 

16.3 

21.8 

21.8 

21.8 

21.9 

22.3 

22.4 

25.0 

25.0 


27. 
27. 
27. 
31. 
31. 


Elevations  on  Apalachee  Rivtr/rom  mouth  to  High  Shoals. 


Description  of  points. 


31.8 


Carey,  water  surface 

Penicks  Ferrj-,  water  surface 

I'enicks  Ferry,  sweet  gum  50  feet  from  right  bank 

Below  Reid's"  old  dam,  water  surface 

Above  Keid's  old  dam,  at  mouth  of  Goose  Creek,  water  surface 

Reids  Ferry  Bridge,  water  surface 

Reids  Ferry  Bridge,  top  of  dowiistreaiu  iron  pier,  left  bank 

Mouth  of  Hard  Labor  Creek,  water  surface 

Birch  on  right  bank,  10  feet  below  mouth  of  Hard  Labor  Creek 

Trimbles  Bridge,  water  surface 

Trimbles  Bridge,  large  ash  on  island  at  center  of  bridge 

Heads  Bridge,  top  of  upstream  iron  pier,  right  bank 

Below  Head's  olci  milldam,  water  surface 

Above  1  load's  old  milldam,  water  surface 

Foot  of  Furlow  Shoals,  water  surface 

Base  of  rail,  Central  Railroad  bridge 

Top  of  Furlow  Shoals,  water  surface 

Mouth  of  .Tacks  Crpek  <rivcr  high  from  rain) 

Largo  hickory  on  Jacks  Creek,  50  feet  from  right  bank  of  river 

Foot  of  shoals,  1 ,000  feet  ]>elo w  Price's  mill,  water  surface 

Above  dam  at  Price's  mill,  wat^r  surface 

Bench  mark  cut  in  large  rock  on  right  bank,  50  feet  below  dam 

Below  foot  of  shoal,  water  surface 

Near  bridge  at  High  Shoals  Fa<*tory,  water  surface 

Top  of  projection  of  rock  basement,  southwest  corner  High  Shoals  Factory. 


Elevation 

above  sea 

level. 


Feet. 
426 

437.02 

440.8 

441.9 

442 

446.35 

444.4 

449.76 

452.4 

455.63 

500.53 

477.3 

480.8 

480.8 

559.08 

507.2 

517.9 

526.23 

544.6 

564 

565.9 

580.7 

628.8 

63L44 


SURVEY   OF   MULBERRY    FORK   OF   OCONEE    RIVER. 

The  survey  of  Mulberry  Fork  of  Oconee  River  was  made  in  July 
and  August,  1902,  by  J.  B.  High,  under  the  direction  of  B.  M.  Hall,  of 
the  United  States  Geological  Survey. 

Elevations  on  Mulberry  Fork  of  Oconee  River  fronm  mouth  tip  to  Hoschton. 


Dis- 
tance. 


Miles. 

0 

0.3 

4.3 

4.3 

9.8 

12.8 

16.7 

18.6 

18.6 


De.scription  of  points. 


Mouth  of  Mulljerry  Fork,  water  surface , 

Lower  Mulberry  Bridge*,  water  surface 

llancocks  Bridge,  water  surface 

Ilancoc^ks  Bridge,  top  of  iron  pile,  right  bank,  downstream 

Moons  Bridge,  water  surface 

Gainesville,  Jefferson  and  Southern  Railroad  bridge,  water  surface 

Mathis  Bridge,  water  surface 

Mnllx»rry  Forks,  2  miles  from  Hoschton,  water  surface 

Root  of  large  post  oak,  left  bank,  25  feet  Iwlow  fork 


Elevation 

above  sea, 

level. 


Feet^ 
6<  1.6 
679. 1 
091 

702.79 
707- 
718. 
735. 
739. 


5 
7 
5 


743.7 


WATER  POWER  IN  ALTAMAHA  RIVER  DRAINAGE  BASIN. 


In  the  foregoing  lists  of  water-surface  elevations  a  complete  state- 
ment of  the  fall  and  its  distribution  is  given.  The  various  points  at 
wliich  the  surface  elevations  are  shown  are  located  bv  continued  dis- 
tances  and  reference  to  describable  objects  along  the  river.  Records 
of  the  discharge  at  several  hydrographic  stations  have  been  given, 
from  which  estimates  of  flow  can  be  made  for  any  point.  To  these 
is  added  a  brief  statement  regarding  the  powers  already  developed, 
and  some  of  the  proposed  grouping  of  the  various  shoals  into  pro- 
posed power  developments. 
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WATER   POWERS   ON   SOUTH   RIVER. 

From  the  Southern  Railway  bridge  crossing  South  River  near  Con- 
stitution down  to  the  head  of  Albert  Shoals,  a  distance  of  20  miles, 
the  fall  is  about  100  feet.  The  stream  is  small,  however,  and  only- 
small  amounts  of  power  are  obtainable.  Flake's  mill,  about  13 
miles  from  the  beginning  point,  is  the  first  power  now  utiUzed.  At 
this  place  the  dam  is  about  6  feet  high  and  the  working  head,  obtained 
by  the  use  of  a  short  canal,  is  about  11  feet. 

At  Flat  Shoals,  about  4  miles  farther  down  the  river,  a  new  electric 
plant  has  been  recently  established.  At  Albert  Shoals  there  is  a  fall 
of  16  feet  in  half  a  mile.  This  has  been  partly  developed,  but  is  not 
now  used. 

At  Peachstone  Shoals,  36  miles  from  the  initial  point,  the  power 
is  developed  by  a  low  dam  and  a  short  canal,  utilizing  about  10  feet 
head,  and  operating  Zackry's  grist  and  cotton  mill. 

At  Snapping  Shoals,  7  miles  below,  the  fall  is  20  feet  in  300  yards. 
This  is  partly  utilized  and  operates  De  Ijoach's  wood-working, 
flouring,  and  grist  mills. 

Three  miles  below  is  Island  Shoals,  where  the  fall  is  10  feet  in  250 
yards  and  is  partly  developed  at  Haley's  flour  mill. 

WATER   POWERS   ON    OCMULOEB   RIVER. 

At  the  junction  of  Yellow  and  South  rivers  is  the  head  of  Barnes 
Shoals,  where  the  fall  is  9  feet  in  a  short  distance.  A  development 
here  would  have  the  additional  water  from  Yellow  River.  Includ- 
ing the  last-mentioned  shoal,  the  fall  is  14  feet  from  Yellow  River 
down  to  Alcovy  River. 

Below  Alcovy  River  down  to  the  foot  of  Lloyds  Shoals,  1  mile 
above  Pittmans  Ferry,  the  fall  is  55  feet  in  a  little  less  than  5  miles. 
The  continuous  shoals  that  make  up  this  fall  of  55  feet  are  known 
locally  as  Dotsons,  Bametts,  Barnes,  and  Capps  and  Lloyds.  The 
most  precipitous  part  of  this  slope  is  the  lower  half,  which  has  a  fall 
of  43  feet  in  2  J  miles,  and  is  known  as  Lloyds,  or  Capps  and  Lloyds, 
Shoals.  Surveys  have  been  made  for  a  60-foot  development  of  this 
power,  to  back  water  to  the  foot  of  Barnes  Shoals,  near  mouth  of 
Yellow  River,  and  to  raise  the  water  level  5  feet  at  the  mouth  of 
Alcovy  River.  This  development  can  be  made  with  a  dam  near 
foot  of  Lloyds  Shoals,  or  as  contemplated  in  the  surveys  mentioned, 
by  a  lower  dam  farther  up,  and  a  canal. 

Smiths  Shoals,  extending  from  below  Giles  Ferry  to  Smith's  mill, 
has  a  faU  of  12  feet  in  1}  miles.  This  is  partly  developed  for  Smith's 
mill  by  a  low  dam  and  a  long,  small  canal. 

The  next  power  below  is  at  Lamar's  mill,  a  large  merchant  mill  for 

369fr— 1KB  197-07 12 
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grinding  com  and  wheat.  The  fall  here  is  about  20  feet  in  1  mile. 
About  16  feet  of  the  fall  is  partly  developed  by  a  wing  dam  and  a  short 
canal.  If  the  dam  were  extended  and  raised  4  feet,  the  head  would  be 
20  feet,  without  backing  water  on  the  next  property  above.  The  last 
three  powers  mentioned — Lloyd'fi,  Smith's,  and  Lamar's — are  above 
the  Flovilla  hydrographic  station,  located  at  Lamars  Ferry. 

The  next  power  is  at  Juliette,  where  the  fall  is  15  feet  in  one-half 
mile.  This  is  developed  by  a  dam  and  a  short  canal,  and  operates  the 
Glover  Cotton  Mills  and  the  Juliette  Milling  Company's  plant.  From 
the  tail  w^ater  below  the  Glover  mill  to  the  mouth  of  Beaverdam 
Creek,  below  Holton,  a  distance  of  about  18  miles,  there  is  a  fall  of 
about  60  feet.  Macon  capitalists  have  had  surveys  made  for  a  pro- 
posed development  of  this  fall,  or  a  large  portion  of  it. 

W'ATER    P<:)W'ERS    ON    YELLOW    RIVER. 

Yellow  River  flows  in  a  southeasterly  direction,  and  joins  South 
River,  forming  the  Ocmulgee.  It  contains  some  valuable  power  sites, 
both  developed  and  in  a  natural  condition. 

One-half  mile  above  its  mouth  are  the  Indian  Fishery  Shoals, 
where  there  is  a  fall  of  12  feet  in  about  200  feet.  The  river  is  here 
about  300  feet  wide.  A  gristmill  and  a  cotton  gin  in  operation  use 
perhaps  nine-tenths  of  the  available  power. 

For  13  miles  above,  the  river  runs  between  high  banks,  alternating 
with  low  bottoms  without  any  marked  shoals  (except  at  Lees,  where 
there  is  a  fall  of  2i  feet)  to  Langdons  Shoals.  The  total  fall  in  this 
13  miles  is  23  feet.     Langdons  Shoals  has  a  4-foot  fall. 

Three  miles  above,  at  Porterdale,  is  the  finest  power  site  on  the 
river,  where  extensive  developments  have  been  made  by  the  Bibb 
Manufacturing  Company,  which  has  a  large  cotton  and  twine  factory 
at  this  point.  Here  there  is  a  fall  of  67  feet  in  one-half  mile,  with  a 
12-foot  dam  at  the  upper  end  of  the  shoal.  The  banks  at  the  foot 
are  very  high,  but  gradually  lower,  until  just  above  the  dam  large 
bottoms  begin  and  continue  for  5  miles.  The  water  is  backed  up  as 
far  as  the  mouth  of  Hurricane  Creek,  5  miles  above. 

The  next  power,  McDaniels  Shoals,  has  a  7-foot  fall  in  a  very  short 
distance,  and  there  is  now  a  6-foot  dam  operating  a  gristmill.  At 
Milstead,  Ga.,  4J  miles  above,  there  is  a  fall  of  45  feet  in  one-half 
mile.  This  power  has  recently  been  developed  and  is  used  to  operate 
a  large  cotton  mill. 

Eleven  miles  above  is  AnnistowTi  Shoals,  with  a  25-foot  fall  below 
the  ll-foot  dam,  which  formerly  supplied  storage  for  power  used  to 
operate  a  cotton  mill.  The  banks  here  are  all  hard,  unseamed  rock, 
and  the  site  could  be  developed  into  valuable  property.  Two  and 
one-half  miles  above  are  some  shoals  with  a  14-foot  fall  in  half  a  mile. 
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Above  this  point  the  river  flows  through  a  very  rough  country,  hav- 
ing a  fall  of  about  36  feet  in  6  miles,  but  passing  no  important  stioals 
until  the  next  power  is  reached  at  Yellow  River,  Ga.,  the  end  of  the 
survey.  Here  is  a  dam  7.3  feet  high,  which  operates  the  Simon  roller 
mills. 

WATER    POWERS    ON    ALCOVY   RIVER. 

From  the  mouth  of  Alcovy  River  up  to  the  foot  of  \Miite8  iShoals, 
a  distance  of  9  miles,  the  fall  is  25  feet.  \Miites  Shoals  and  Newton 
Factory  Shoals  form  one  continuous  series,  with  a  fall  of  83  feet  in  1 
mile.  Here  the  river  is  in  a  gorge  300  feet  wide,  with  banks  over  100 
feet  high  in  several  places.  Near  the  middle  of  this  shoal  is  an  excel- 
lent site  for  a  dam,  from  which  a  canal  about  one-half  mile  long 
would  be  required.  At  the  upper  end  of  the  shoals  Ls  another  good 
site  for  a  dam,  which  would  have  a  much  greater  storage  basin,  as 
just  above  the  gorge  widens  a  great  deal  and  a  large  volume  of  water 
could  be  stored  through  the  dry  season.  This  development  would 
require  a  canal  for  the  entire  length  of  the  shoals.  An  old  corn  mill 
is  in  operation  at  this  point,  using  a  small  wooden  dam  to  divert  the 
water  into  its  flumes.  Many  years  ago  a  large  cotton  factory  stood 
on  this  site,  but  was  burned  and  never  rebuilt. 

Six  miles  above  these  shoals  are  Henderson  vShoals,  with  a  fall  of  2 
feet.  To  obtain  power  for  a  gristmill,  a  6-foot  dam  has  been  erected, 
the  backwater  from  which  extends  to  Dabneys  Bridge,  4  miles  above. 

WATER   POWERS   ON   TOWALIGA   RIVER. 

Towaliga  River  flows  in  a  southeasterly  direction  and  empties  into 
Ocmulgee  River.  From  its  mouth  up  to  the  foot  of  High  Falls,  a 
distance  of  21  miles,  the  fall  is  about  100  feet.  The  stream  is  narrow 
and  swift,  but  has  no  marked  shoals  in  this  portion  nor  any  favorable 
power  sites.  At  High  Shoals  there  is  a  fall  of  95  feet  in  a  distance  of 
1,000  yards,  in  the  middle  of  which  there  is  a  sudden  drop  of  42  feet, 
known  as  High  Falls.  This  is  an  excellent  power  site,  for,  although 
the  low-w^ater  flow  is  small,  there  is  a  good  basin  above  for  storage. 
This  power  has  been  recently  developed  and  an  electric  plant  installed. 

0 

WATER    POWERS    ON    OCONEE    RIVER   AND    TRIBUTARIES. 

At  Milledgeville  a  large  mill  for  grinding  wheat  and  com  is  operated 
by  water  power,  the  development  for  which  is  a  low  dam  across 
Oconee  River  and  a  canal  alo^ig  the  west  bank  about  one-half  mile 
long. 

At  the  foot  of  Furmans  Shoals,  about  4  mile^  above  Milledgeville, 
begins  a  very  fine  water  power.     The  fall  here  Ls  41  feet  up  to  the 


180  WATER    RESOURCES    OF    GEORGIA. 

mouth  of  Little  River,  7  miles  above,  about  30  feet  of  the  fall  being 
in  half  the  distance.  Extensive  surveys  for  the  development  of  the 
power  have  been  made,  and  more  recently  it  is  proposed  to  develop 
about  50  feet  of  head,  backinj^  water  above  the  mouth  of  Little 
River. 

From  the  mouth  of  Little  River  to  the  foot  of  Laurens  Shoals, 
a  distance  of  10  miles,  the  fall  is  56  feet,  and  is  almost  uniformly 
distributed. 

At  Laurens  Shoals  the  fall  is  31  feet  in  3 A  miles.  Immediately 
above,  at  Rilevs  or  Methodist  FLsherA'  Shoals,  the  fall  is  30  feet  in 
three-fourths  mile,  and  continuuig  up  the  river,  the  fall  is  15  feet  in 
the  next  \\  miles,  to  top  of  I^ng  Shoals. 

The  last  three  shoals  have  a  total  fall  of  77  feet  from  the  foot  of 
Laurens  Shoals  to  the  head  of  Long  Shoals,  a  distance  of  6}  miles. 

At  Park's  mill,  3  J  miles  below  the  mouth  of  Apalachee  River,  the 
working  head  is  10  feet,  developed  by  a  dam  of  that  height.  In  the 
22  miles  above  Park's  mill  to  foot  of  Scull  Shoals  the  fall  is  only 
25  feet.  At  Scull  Shoals  the  fall  is  about  6  feet  in  several  miles 
length. 

At  Barnetts  Shoals  there  is  a  fine  water  power,  the  fall  being  51 
feet  in  a  distance  of  2  J  miles.  About  3  miles  above  is  the  junction  of 
North  Oconee  and  Middle  Oconee  rivers.  On  each  of  these  streams 
there  are  several  developed  water  powers  in  the  vicinity  of  Athens. 

MIXOR  ATIiAlS^IC  DRAIXAGK  BASrNS. 

SATILLA  RIVER  DRAINAGE  BASIN. 
M,lSCELLANEOrS    MEASUREMENTS. 

SatiUa  River. — A  measurement  was  made  September  9,  1904,  at 
the  covered  wagon  bridge,  3  miles  east  of  Waycross.  The  bench 
mark  is  the  center  of  lag  bolt  driven  into  the  left  side  of  the  first 
floor  beam  from  the  first  pier  from  the  left  bank,  20.00  feet  above  the 
datum  of  the  gage. 

Width,  108  feet;  area,  1,077  square  feet;  lupan  volfK'ity,  1.07  feet  per  second;  gage 
height,  8.2  feet;  discliarjje.  1.150  j^eeond-feet. 

Hurricane  Creek.  -This  stream  is  an  important  tributary  of  Satilla 
River,  entering  from  the  north.  A  measurement  Was  made  on  it  on 
September  10,  1904,  at  Baxley's  bridge,  near  Blackshear.  The 
bench  mark  is  a  large  nail  driven  into  the  downstream  end  of  the 
floor  beam  over  the  second  pier  from  the  right  bank,  15.00  feet  above 
the  datum  of  the  <ra<rc. 


}-^*">->'' 


Width,  ()7  feel;    area.  415  sciuarc  feet;    mean  velocity,  1.35  feet  per  second;   gage 
height,  G.57  feel;  discharge,  5()2  s<'Cond-feet. 
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APAIiACmCOluA  KIVEU  DRAIXAGK  KASIX. 

DESCRIPTION    OF   BASIN. 

The  rivers  flowing  into  the  eastern  portion  of  the  Gulf  of  Mexico 
are  for  the  most  part  similar  in  character  to  those  in  the  Southern 
Atlantic  drainage,  though  in  their  lower  courses  their  flow  is  usually 
more  sluggish. 

Apalachicola  River  Ls  formed  by  the  union  of  Flint  and  (^hatta- 
hoochee  rivers  at  the  Georgia-Florida  line  and  flows  in  a  southerly 
direction  through  Florida  to  the  Gulf  of  Mexico.  It  is  navigable,  and 
boats  run  up  Flint  River  to  Albany  and  up  the  Chattahoochee  River 
to  Columbus. 

Flint  River  rises  a  few  miles  south  of  Atlanta,  in  Fulton  (-ounty, 
and  flows  in  a  southerly  direction  to  Talbot  County,  southeasterly  to 
Macon  County,  southerly  to  Worth  County,  and  southwesterly  to 
Apalachicola  River.  It  drains  the  south-central  portion  of  Georgia, 
extending  from  Atlanta  south  to  the  Florida  line.  Its  tributaries  are 
mainly  large  creeks  >*dth  much  fall.  The  principal  ones  among  these 
are  Whitewater,  Redoak,  Big  Potato,  Muckalee,  Kinchafoonee, 
Ichawaynochaway,  and  Spring  creeks. 

Tlint  River  has  many  good  water  powers  on  its  course.  Between 
Woodbury  and  Knoxville,  Crawford  County,  a  distance  of  about  45 
miles,  the  river  falls  334  feet.     Very  little  of  its  power  is  yet  developed. 

Chattahoochee  River  rises  in  the  Blue  Ridge,  in  White  County,  and 
flow's  in  a  southwesterlv  direction  until  it  reaches  the  Alabama  line 
at  the  southwest  comer  of  Troup  County.  From  there  it  flows  in  a 
southerly  direction,  forming  the  western  boundary  of  Georgia,  until 
it  flow's  into  Apalacliicola  River  at  the  southern  boundary  of  the 
State.  It  drains  almost  all  of  the  north-central,  middle-west,  and 
southwest  portions  of  Georgia,  and  has  a  drainage  area  of  4,900 
square  miles  at  Columbus,  which  is  at  the  fall  line. 

Soque  River  joins  the  Chattahoochee  on  the  western  edge  of  Haber- 
sham County.  This  river  rises  in  Habersham  County  and  flows  in  a 
southwesterly  direction.  It  has  considerable  fall,  dropping  as  much 
as  40  feet  wathin  a  few  hundred  feet. 

Farther  down  the  Chattahoochee,  at  the  west  boundary  of  Hall 
County,  Chestatee  River  enters.  It  rises  in  Lumpkin  County  and 
fiow^s  in  a  southerly  direction  through  a  very  hilly  and  steep  country 
and  has  much  fall  all  along  its  course. 

From  its  source  down  to  Columbus  the  Chattahoochee  River  is  an 
excellent  water-power  stream.  From  the  lower  edge  of  Lumpkin 
County  down  to  Columbus,  Ga.,  there  is  a  fall  of  over  850  feet,  366 
feet  of  this  fall  being  between  West  Point  and  Columbus.  All  along 
its  course  there  are  many  small  tributaries  flowing  from  a  high,  hilly 
country.  These  have  much  fall,  and  many  small  water  powers  are 
available. 
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STREAM    FLOW. 
CnATTAUOOCHEE    RIVER    NEAR   CORNELIA. 

This  station  was  established  as  a  bench-mark  station.  It  is  located 
at  Duncan  Bridge,  about  7  miles  northwest  of  Cornelia,  Ga.,  and  1  mile 
below  the  mouth  of  Soque  River.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  inclosed  wooden  highway  bridge,  the 
meter  being  lowered  through  holes  cut  in  the  floor  or  b}''  raising  a  plank. 
The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  left  bank, 
downstream  side.  The  channel  is  curved  for  about  500  feet  above  and 
straight  for  about  800  feet  below  the  station.  The  current  is  moder- 
ate. The  right  bank  is  clean,  and  overflows  for  about  200  feet.  The 
left  bank  is  high,  rocky,  wooded,  and  does  not  overflow.  The  bed  of 
the  stream  is  composed  of  rock  at  the  left  and  silt  at  the  right  bank,  free 
from  vegetation,  and  shifting.  There  is  but  one  channel  at  all  stages, 
broken  by  the  piers  of  the  bridge.  A  fish-trap  dam  about  800  feet 
below  the  bridge  will  probably  afl^ect  the  rating  at  this  station.  The 
bench  mark  is  the  top  of  doA^Tistream  stringer  at  a  point  59  feet  from 
the  left  end  of  the  bridge;  elevation,  21.00  feet  above  datum. 

Discharge  ineasureimrUs  of  ChattdhocH'hce  River  near  Cornelia^  Ga. 


Date. 


1904. 

Junes 

SeptemIxT  30 

Octotjer  29 


Gase  Dis- 

height.      ohar^. 


Feet.  Sec.-ft. 
1.40  4S7 

.95  253 

.91  '  215 


CHATTAHOOCHEE   RIVER   NEAR   GAINESVILLE. 

This  station  was  established  on  June  20,  1901,  3J  miles  northwest 
of  Gainesville,  at  Thompson's  bridge  and  was  discontinued  December 
31,  1903. 

The  channel  is  slightly  curved  for  1,000  feet  above  and  below  the 
station.  The  bed  is  of  sand  and  is  very  changeable.  The  bridge 
from  which  discharge  measurements  were  made  is  a  three-span  wooden 
structure  supported  on  stone  piers.  At  low  water  nearly  the  whole  of 
the  river  flows  through  the  center  span,  wliich  is  100  feet  long.  It  is 
entirely  housed  in,  but  holes  are  cut  m  the  floor  along  the  upstream 
side  at  intervals  of  12  feet,  through  which  the  meter  can  be  lowered 
for  gaging.  The  initial  point  for  soundings  is  the  end  of  the  bridge 
on  the  left-bank  upstream  side. 

The  gage  as  originally  established  was  a  15-foot  vertical  rod,  on  the 
right  bank  about  50  feet  below  the  bridge.  A  standard  chain  gage  is 
attached  to  a  beam  on  the  upstream  side  of  the  bridge  about  160  feet 
from  the  initial  point  for  soundings;  length  of  the  chain  from  the  end 
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to  marker,  34.68  feet.  The  observer  was  Jack  Elrod.  Bench  mark 
No.  1  is  the  top  of  the  downstream  wooden  strin«:er  support  in*;^  the 
bridge  floor,  about  2  feet  to  the  left  of  the  first  stone  pier  on  tlie  left 
bank;  elevation,  31.00  feet  above  gage  datum.  Bench  mark  No.  2  is 
a  copper  plug  set  in  solid  rock  on  the  hill  about  50  feet  from  the  river 
and  115  feet  downstream  from  the  bridge  on  the  right  bank;  eleva- 
tion, 42.73  feet  above  gage  datum. 

DUcharge  measurements  of  Chattahoochte  Rivtr  jiear  (icdrusvilU. 


Date. 


July  16 

October  25. 


1901. 


Febmary  7. 

May3 

July  11 

October  11... 
November  24. 


1902. 


Gace        Dis- 
heignt  I  chaise. 


Feet. 
5.73 

aoo 


Sec.'ft. 

2,777 
993 


&65 

1,482 

3.80 

1,241 

2.58 

704 

180 

715 

2.33 

520 

Date. 


Gufie  I     Di»- 
boight. '  charge. 


1903.  Frrt. 

January  10 .1 09 

March  28 5.  4.1 

April  24 4.  HO 

May  4 4. 87 

June  25 a  40 

.\ugu8t  1 an. 

August  29 1  2. 52 

Septemlier  25 1  Z  43 

December  9 2. 22 


Sec 


ft. 

958 

2.  »)70 

2.248 

2,234 

1,519 

1,052 

677 

728 

531 


Daily 'gage  height,  in  feet ,  of  Chattahoochee  Rivtr  near  (rainesville. 


Day. 

1 
Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.- 

1901. 

1 

1 

2 

1 



3 ' 1 

4 1 

i 

5 1 

1 

1} 

■ 

- 

7 

....  '        .    i        .    ' 

8 ' ' 

1 

9 

"':" 1 

10 

;              i              1 

11 

'              '              1 

12 

::::::::::::::::::::::::::' 

13 





--i---  —  - 

14.;::::::: i 

15 

16 

■ 

1 

17 

' 

18 

■ 

19 

1 



20 

21 

1             ' 

22.       

.   .       .             

•"I 

23 

t 

i ' 

24 

4 

■  ..."    * 1 

25 

26 

1 
1 

40 

27 

1                                   1                                   I                                   1 

8.0  ' 

28 

1                          '       ' 

5.1 

29 

1                     ]       ■ 

1 

4  2 

30 

5.t) 

31 

1... 
2... 

1902. 

ao 

&4 
6l3 
&0 
5u6 

49 
15.6 

ia4 

9.3 

ai 

14  0 

ao 

5.9 
5.6 
5.0 

5.5 
5.3 
5.0 

A  n 

4.2 

ai 
a  4 

4(i 
4  5 
42 

a  5 
a  4 

3 

a2 

4 

ao 

5 

ao 

July.  I  Aug.     Sept. 


Oct. 


Nov. 


Dec. 


as 

2.8 

5.1 

4  0 

ao 

2.3 

ao 

2.8 

5.0 

a  9 

ao 

2.3 

a5 

28 

40 

a7 

2.9 

2.3 

a4 

2.7 

45 

as 

2.  0 

2.4 

a2 

12.0 

41 

40 

2.9 

2.4 

as 

S.5 

40 

41 

ao 

2.4 

a  2 

.5.2 

a  9 

40 

ao 

2.6 

a4 

5.0 

.a  7 

4  0 

2.8 

2.8 

a2 

a  2 

4  1 

a  9 

2.8 

a  6 

a2 

4  8 

40 

a9 

2.8 

46 

ai 

4  8 

5.5 

a  7 

2.S 

43 

ao 

2.9 

5.5 

as 

2.7 

41 

ao 

ao 

42 

ao 

2.7 

40 

ai 

a  2 

as 

as 

2.7 

40 

ai 

2.8 

a5 

ao 

2.0 

ao 

6.5 

5.6 

a  9 

as 

2.0 

a  4 

45 

0.8 

11.0 

a  4 

2.  5 

as 

5.5 

5.S 

0.0 

a  4 

2.5 

ao 

8.0 

a. -J 

4  0 

a  4 

2.4 

a  7 

5.9 

4  8 

42 

a  4 

ZS 

a9 

5.0 

0.  5 

as 

a;j 

2.7 

4  6 

4  9 

12.0 

a  4 

a  :\ 

2.5 

42 

as 

15.  0 

a  2 

a  2 

2.  .5 

40 

ai 

0. '» 

an 

W.  0 

2.  S 

4  0 

ao 

5.0 

a  7 

ai 

2.7 

4  4 

2.8 

0.0 

a  5 

ai 

2.5 

4  2 

a  2 

5.0 

40 

ai 

2.4 

5.  0 

ao 

5.  5 

as 

ai 

2.4 

0.0 

ai 

7.0 

a  9 

ai 

2.:i 

2S.  4 

2.8 

(i.  5 

a  s 

ao 

2.2 

12.  0 

ao 

0.0 

ao 

S.  4 

2  8 

ai 
:{.  {) 

4  2 
X  0 

2.S 

4  2 
4.1) 
4  ". 
4  5 

2  0 

7,0 

0  3 

4  2 

4  0 
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DaUy  gage  height,  in  feet,  of  Chattahoochee  River  near  Gainesville — Ck)ntinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1902. 

6 

4.2 
3.6 

a4 

3:4 

a4 

3.3 

a2 
a  2 
ai 
ao 

5.0 
4.1 
40 

a9 
a8 

ae 
a5 
ae 
a5 
a3 

49 
48 
6.8 
5.6 
5.3 

5.0 
48 
46 
42 
46 

40 

ao 
a9 
ae 
a4 

a4 
a4 
a3 
a2 
ai 

40 
46 
48 
43 
5.0 

49 
46 
43 
40 
40 

2.9 

7 

29 

8 

2.8 

9 

28 

10 

ao 

11 

ao 

12 

29 

13 

29 

14 

28 

15.:::::::: 

28 

16 

ao 

a2 

6.3 

a2 

40 

29 

17 

2.9 

ai 

5.6 

a8 

40 

ao 

18 

2.8 

a2 

43 

a9 

40 

40 

19 

zg 

as 

42 

as 

41 

as 

30 

2.7 

a4 

40 

ae 

40 

ao 

21 

2.6 

ao 

40 

a4 

ao 

42 

22 

2.6 

ao 

ao 

a2 

a4 

40 

23 

2.6 

2.9 

a8 

as 

6lO 

40 

24 

a6 

2.9 

a6 

ae 

5.3 

as 

25 

a8 

2.9 

ae 

a4 

5.0 

a4 

26 

a8 

ao 

as 

a4 

48 

a4 

27 

a7 

6.0 

7.6 

a4 

46 

a4 

28 

ae 

26.4 

15.6 

as 

43 

28 

29 

ae 

--■>••■ 

1&4 

a4 

40 

28 

30 

3.5 

10.6 

a2 

ae 

24 

31 

4.6 

6.4 

as 

1903. 

1 

as 
a4 
a7 
4.2 
a9 

a6 
a4 
a4 
a2 

as 
a7 
4.4 

7.4 
6.0 

4.5 

4.9 

11.2 

&4 

8L0 
6.0 
46 
42 
40 

5.1 
47 
5.7 
5.4 

6.1 

5.7 
5..5 
5.4 
5.3 

5.1 
5.0 
&6 
5.7 

46 
45 
47 
48 
44 

42 
42 
42 
42 

7.0 

2.::::.: 

ia2 

3 

9.0 

4 

&S 

5 

10.6 

6 

• 
6.2 

7 

5.9 

8 

5.8 

9 : 

5.4 

10 

ai 

5.3 

6.0 

5.6 

41 

5.1 

11 

ao 

12.1 

12.9 

5.4 

4  0 

5.0 

12 

5.4 

a7 

7.0 

5.1 

ao 

43 

13 

4.1 

5.4 

&0 

15.8 

40 

40 

14 

a7 

5.0 

6.1 

9.7 

43 

40 

15 

a6 

4.2 

6.0 

6.6 

41 

ao 

16 

•a5 

9.9 

49 

5.8 

40 

a9 

17 

a5 

15.6 

47 

5.5 

40 

as 

18 

a4 

7.1 

45 

5.3 

40 

as 

19 

a3 

5.4 

44 

5.5 

40 

as 

20 

a2 

5.0 

41 

5.4 

ao 

as 

21 

a2 

4.7 

7.7 

5.1 

a9 

a7 

22 

a2 

4.5 

10.5 

5.0 

as 

a  7 

23 

a2 

4.2 

25.2 

48 

as 

ae 

24 

a2 

4.0 

9.4 

48 

as 

a  6 

25 

ai 

a8 

7.0 

48 

a  7 

as 

26 

ai 

as 

6.3 

48 

a7 

a? 

27 

ai 

5.6 

5.9 

47 

a7 

45 

28 

a7 

14  5 

5.5 

47 

ae 

40 

29 

6.5 

6.9 

46 

ae 

as 

30 

4.0 

12.2 

46 

a7 

a7 

31 

a7 

&2 

5.4 

July. 

Aug. 

42 

26 

40 

ao 

40 

28 

as 

ai 

ae 

40 

as 

46 

a2 

40 

ao 

ae 

40 

ae 

Aug.  Sept.  Oct.  Nov. 


Dec. 


as   ae 


29 
46 
40 

ae 
as 

a4 

42 

ae 

40 

ai 

26 
25 

ao 

40 

a4 

28 


ae 
ae 
as 
as 
as 

as 
a4 
a4 
a4 
a4 

a7 

6.3 
45 

a7 
as 

a4 
a4 
a2 
ai 
ai 

ai 
ai 
ao 
ao 
ao 

ao 

2  9 
29 
29 
29 

a2 


ai 
ae 
ai 
ae 

28 
28 

ai 

40 
46 
40 

46 
40 

ae 

42 
42 
46 


ao 
ai 
a2 
a2 
ai 

ai 
ao 
ao 

29 
28 

41 
29 

a2 
as 

41 

7.5 
S.S 
S.0 

as 

5.0 

a2 
ao 

2  9 
2  8 
28 

27 
27 
2  6 
26 
26 
26 


48 
45 
43 
49 
46 

48 
46 
45 
42 
46 

48 
40 
42 
46 

4  8 

46 
48 
40 

ae 
a7 

40 
46 


2 
2 
2 
2 

2. 

2 
2 
2 
2 
2 


26 
26 
26 
26 
&0 

47 

ao 
ai 

2  8 
2  6 

26 
26 
26 
26 
25 

25 
25 
2  4 
24 
24 


2 
2 
2 
2 
2 


23 
23 
2  6 
24 
24 

23 
22 
22 
22 
22 

22 
22 
22 
22 
2  2 

2.2 
22 
21 
21 
21 


21 

21 

21 

2 

2 


I 


22 
23 
25 
26 
27 

27 
26 
23 
23 
23 


2 
2 
2 
2 
2 


2 
2 

a 

28 
2  3 


2 
4 
1 


1 
1 
21 


23 
2  3 
23 
23 
22 

22 
22 
22 
22 
22 


40 

ao 
as 
a7 


22 
21 
21 
21 
21 

22 
22 
22 
22 
22 

22 
22 

25 
26 
23 

22 
22 
22 
22 
26 


2 
2 
2 
2 
2 


24 

23 
23 
2  3 
23 
23 


APALACmCOLA    DRAINA(5E    BASIN,   STREAM    FLOW. 


185 


Rating  table  for  Chattahoochee  River  near  (iainesville  from  Junr  *i't^  1901^  to  December 

SI,  urns  a 


Crafe 

Dis- 

1      <»agP 

Din- 

Cixsi^ 

Dift- 

Oagp 

Dis- 

height. 

chitiKO. 

,    Sec.-ft. 

height. 
.      Feet. 

charge. 

Src.'fl. 

height. 
Ftet. 

ehttrge. 

'  height. 
tert. 

charge. 

Feft. 

Sfc.-n.  ' 

Sec.-ft. 

2.00 

■       :ido 

1        3.90 

\,l»h 

1        6. 60 

3.:V40    , 

12.  (JO 

6,S.V) 

2.10 

415 

4.00 

l.r^W 

6.  HO 

3, 470 

13.00 

7,  .'500 

2.20 

480 

4.10 

1,715 

7.00 

3.  TOO 

14.00 

8,150. 

2.  .10 

545 

4.20 

1,7H0 

7.20 

3, 7.30 

15  00 

8,  MOO 

2.40 

1          610 

1      4.:tt 

l.K4d 

1        7.40 

3.S«)    . 

16.00 

9,450 

2.50 

«75 

4.40    , 

,      1,910 

7.60 

3, «« 

17.00 

10, 100 

2.fi() 

740 

4.50 

1,975 

7.  HO 

4. 120 

Ih.(M) 

10, 7.V) 

2. 70 

S05 

4.60 

2.040 

H.()0 

4.2.-.0 

19.  (IT) 

11,400 

2.80 

870 

4.70 

2.103 

H.20 

A,.'^^    ' 

20  00    ■ 

12,  (W) 

2.90 

%\b 

4.  HO 

2.170 

S.40 

4.  :>io 

21.00 

12. 700 

3.00 

1,000 

4.90 

2,2:r. 

S.  1  jO 

4.  MO 

22. 00 

13.  :w) 

3.10 

1.0»>5 

5.00 

2,:«)0 

'        KH) 

4,770 

23.00 

14,000 

3.20 

1.130 

5.20 

2. 4:U) 

9.00 

4.  <«00 

24.  no 

14,  aV) 

3.  .30 

Mas 

.5.40 

2.  .ViO 

9.20 

.5,<ta)   ; 

2.').  m 

15,  .300 

3.40 

1,2«) 

5.00 

2,690 

9.40 

.•-., !«« 

26.00    ' 

1.5,950 

3.50 

1..325 

1        ,5.80 

2.K20 

9.  «i0 

.5.  H« 

27  00    1 

16,  TiOO 

3.fiO 

1,390 

6.00 

2,{t50 

9.  HO 

.5,420    1 

2>.00 

\i,'2:i) 

3.70 

1,4.S5 

6.20 

3,  OHO 

10,00 

5,  .VjO 

3.  HO 

!..'£» 

6.40 

3,210 

11.00 

6. -200     , 

\ 

I 


«  This  rating  t«Me  is  baaed  on  a  tangent,  the  'lilTen'rice  N'ing  r5  jxt  tenth. 

Estimated  monthly  discharge  of  Chattahoochtr  RInr  n»tir  (iaintsville, 

[Drainage  area,  .544  square  miles.] 


Month. 


June  26-30, 
JiUy 


1901. 


.\ugiist 

Seplemlwr. 

(>ctol>er 

Nove^l^^e^. 
Decemlier. 


1902. 


January 

Fetiruary 

March 

April 

May 

Jiiiie 

July 

August 

S<*ptenil«er  1-27. 
l)«<fraber  28-31 


January.- . 
»bnia'ry., 

March 

.\pril 

iJay 

June 

July , 

.\UgU8t  ... 

Si'pteml«r. 
<ictol)er... 
Xovemlier. 
Decern  l>er. 


1903. 


The  year. 


Discharge  in  seeonc 
Maximum. ,  Minimum. 

1 

l-f«>t. 
Mean. 

liun-oll. 

Sec.-ft.  per 
sq.  mile. 

3.(>3 

Depth  In 
inches. 

2,(HX) 

1,390 

1,975 

1 

0.t)8 

4,»>40 

S70 

l,.'i20 

2.79 

3. 22 

H,SOO 

S05 

2,724 

5.01 

5. 78 

6,200 

1,130 

1,912 

3.51 

3.92 

l,7i:i 

1,0(X) 

1,327 

2.44 

2.81 

1,000 

4.S0 

792 

1.46 

!.♦« 

17,510  ,                515 

_    l__               

2,312 

4.31 

4.97 

4,2.50                  740 

1,.-..T0' 

2.81 

3.24 

16,210                  <i,r) 

2,  .v>:i 

4.m 

4.H8 

11,010               l.-JLT) 

3,^iS6 

5.67 

6.  .54 

2,625               1.0U-, 

1,479 

2.72 

3.03 

2,9,'iO               1,(i(h5 

1,H35 

3.37 

3.89 

1,780                  (WO 

1,  139 

2.09 

2.33 

4, 185                  .-i-V) 

1,461 

2.69 

3.10 

2,040  1                740 

l,3>vS 

2.  .->,5 

2. 94 

2,2:W               1.;{<K) 

1 ,  '.»22 

3.  r<i 

3.5.-I 

1,»>.50  1             1.  l.Vi 

1,.V.2 

2.K) 

.42 

2,950  '            1,(MJ.'. 

1,442 

2.  ♦« 

3.06 

9,190               1,32') 

3, 247 

5.97 

(i.  22 

l.),4.'«)                l.u-,0 

3.  •K)2 

6. 62 

7.r.3 

9,320            2,o;o 

2,  ■s'il 

5.26 

.5.  H7 

2,.>(X) 

l,.{<.i0 

1,709 

3.14 

3. 62 

7,630 

1.3L.-. 

2, 361 

4.34 

4.84 

3, 145 

'.a:, 

1,27.S 

2.34 

2.70 

3,92.") 

740 

1,  2.')8 

2.31 

2.H6 

2,950 

610 

HKi 

1.62 

1.81* 

740 

415 

497 

.91 

1.0,'» 

1,065 

4S0 

599 

1.10 

1.23 

740                  415 

.'>3.) 

.9H 

1.13 

15,430 

415 

l,r,H9 

3.10 

41.82 
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CHATTAHOOCHEE  RIVER  NEAR  BUFORD. 

This  station  was  established  June  24,  1901,  at  Stricklands  Bridge, 
about  6  miles  southwest  of  Buford.  Discharge  measurements  are 
made  from  the  upstream  side  of  the  bridge,  which  is  a  single-span, 
iron  highway  bridge,  about  200  feet  in  length.  The  wire  gage  is 
fastened  to  the  upstream  guard  timber  on  bridge  floor.  The  bench 
mark  is  the  top  of  the  bridge  floor,  over  the  upstream  end  of  the 
second  crossbeam  from  the  left  bank;  elevation,  33.00  feet  above 
gage  datum.     This  station  was  discontinued  December  31,  1901. 

IHscJiarge  vieasurevients  of  Chattahoochee  River  near  Buford. 


Date. 

Gasre 
height. 

Feet. 
3.40 
3.47 

Dis- 
charge. 

1 

Date. 

Gage 
hei^t. 

Di»- 
chaifce. 

1901. 
April  12 

Sec.'ft.  ' 
2,310   '  .August  fl 

1901 
\ 

» 

Feet. 
6.90 
2.46 

Sec,~ft. 
5.758 

June  14 

24 

1,638 

July]? 

5. 38  ;      3.893  |i 

a,  infect,  of  Cha 

Daily  gage  heig) 

ttahoochce  Biv^ 

er  near 
Sept. 

5.5 
4.8 
4.5 
4.2 
4.0 

3.9 
3.8 
3.7 
3.5 
3.5 

4.1 
3.9 
3.5 
3.5 
3.4 

3.3 
5.1 
11.0 
5.3 
4.2 

3.9 
3.7 
3.6 
3.5 
3.3 

3.3 
3.3 
.3.3 
3.8 
3.5 

Buforc 

Day. 

1 

June. 

July. 

Aug. 

1 

Oct. 

Nov. 

2.3 
2.3 
2.3 
2.3 
2.4 

2.4 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
2.4 
2.3 
2.2 

2.2 
2.1 
2.1 
2.2 
2.3 

2.3 
2.2 
2.2 
2.5 
2.3 

2.3 
2.2 
2.1 
2.2 
2.2 

Dee. 

1901. 
1 

3.9  .        2.4 

b.4 
4.3 
3.1 
3.0 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
3.1 
2.8 
2.7 

2.7 
2.6 
2.5 
2.4 
2.5 

2.5 
2.5 
2.5 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.3 
2.4 

2.1 

i:::::::;:::::::::.::::.:::::::::;::;::::::;:':::;:::: 

3.7 
3.4 

2.2 
2.1 
2.1 
2.2 

2.1 
3.3 
4.9 
3.'i 
.T  1 

^.1 
2.5 

4 

3.2 
3.0 

2.  ii 

2.3 

5 

2.4 

6 

2  3 

7 ' 

3.1 
3.7 

2.3 

8 

2.2 

9 

.3.2 
2.8 

2.3 

10                                             

2.6 

11 

2. 7           3. 5 

3.4 

12 

2.5 

2.6 

3.4 
.3.3 

2.6 

13 

2.4 

14 

2. 6          3. 3 

2.6 

15 ' 

1 
If, ' 

2.8  1        7.9 
2.  ft          7. 4 

14.0 
5.5 

17 

9.7 
3.3 

7.2 
9.0 

4-3 

18  • - 

3.4 

19 

1 

8.9           7.6 
4.  5          7. 4 

3.4         11.0 
3.3  1       12.0 
3.0         18.0 
2.8  :        9.2 

3.9 

20 

21 

22 

23 

24 

2.')                       

Ti.K 

2.9 

2.6 
2.9 
2,8 
3.3 
2  9 

»') 

^27 

28 

29 

0.0           2.5 
3.  i«         2.  r, 

3.  .           2.  7 

4.  4           3. 3 

6.0 
6.2 
5.9 
8.2 
7.3 
6.0 

3.3 

3.5 

4.2 

22.5 

30 

31 

4.7 

2.8 
2.5 

13.2 
8.5 

APALACHICOLA    DRAINAGE    BASIN,   STREAM    KLOW. 
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Rating  table  for  Chattahoochee  River  near  Bufordfrcmx  June  J4  to  December  SI,  1901. a 


,   height. 

Dis- 
charge. 

Sec-fi. 

Ooge 
height. 

'      Feet. 

Dis- 
chargt*. 

Gage 
height. 

Fnt. 

cbargt'. 
Sfc.-fl. 

(Jage 
height. 

Fret. 

Dis- 
charge. 

Feet. 

Sec. 'ft. 
2,f0O 

Sec. -ft. 

2.10 

1,450 

3.80 

.s.  rjo 

4.200 

K.40 

7.312 

2.20 

1,500 

3.90 
4.00 

2.780 

5.W 

A,:m 

K.^;o 

7.536 

2.30 

l,5<» 

2,8(X) 

5.70 

4.4(X) 

K.HI) 

7.7r.O 

2.40 

1.630 

4.10 

2,940 

5.80 

4.  .500   1 

9.00 

7,984 

2.50 

1.700 

4.20 

3,020 

6.10 

4.600   ' 

9.20 

H.208 

2.eo 

1.775 

4.30 

3.105 

6.00 

4,700 

9.40 

8,432 

2.70 

1.850 

4.40 

3,  H.0 

6.20 

4,900 

9.(.0 

8.r»56 

2.80 

1,925 

4.50 

3,275 

6.40 

5.100 

9.X0 

8,880 

2.90 

2,000 

,          4.60 

3.360 

6.  to 

5.300  M 

10.00 

9.104 

3.00 

2.075 

'          4.70 

3,445 

6.80 

5,  .WO   ' 

10.50 

9,664 

3.10 

2.150 

,          4.80 

3,530 

7.00 

5.744 

11.00 

10.224 

1          3.20 

2,225 

>          4.90 

3,620 

7.20 

5.WiH    1 

12.00 

11,344 

aso 

2.305 

'         6.00 

3,710 

7,40 

6. 192 

1.100 

12, 44i4 

3.40 

2,380 

5.10 

3.800 

7.60 

6,416 

14.00 

1.3.  .584 

3.50 

2,4C0 

5.20 

3,<»00 

7.  HO 

6.640 

15.00 

14.704 

.3.fiO 

2,540 

1          5.30 

4.000 

8.00 

6.«l'.4 

22.  .V) 

23.100 

3.70 

1 

2.620 

5.40 

4.100 

8.20 

7.0K8 

«  Above  gage  height  7.0  feet  the  rating  curve  is  a  tangent,  the  diffen'nw  l«'lng  112  j^er  tenth. 

Estimated  monthly  discharge  of  Chattahoochee  River  near  Biiford. 

[Drainage  area,  1,050  square  miles.] 


Month. 


June  24^30. 
July 


1901. 


Discharge  in  second-feet. 


Maximum. I  Minimum.  '    Mean. 


August 

St'ptemlier. 
October. .. 
Novemb<'r. 
December. 


5,520 

8,768 

18,064 

10,224 

3,105 

1,630 

23,100 


Uun-off. 

.Sec.-ft.  per     Depth 
sq.  mile,      in  inches. 


2,460 
1,700 
1,450 
2,300 
l,r»60 
1,450 
1,450 


3,5.54 

2,.j07 
4,i»h.j 
3,031 
l,,S<i:^ 
l,,>i7 
3,624 


.3.38  ' 

2.39  I 

4.75 

2.8P 

1.77 

1.46 

3.45 


0.88 
2.  76 
.5.48 
3.22 
2.04 
1.63 
3.98 


CHATTAHOOCHEE    RIVER   NEAR   NORCROSS. 

This  station  was  established  June  10,  1902,  by  M.  R.  Ilall.  It  is 
located  at  Medlock's  toll  bridge,  about  4^  miles  north  of  Norcross. 
This  point  is  above  the  mouth  of  Johns  Creek  and  below  the  mouth 
of  Suwanee  Creek. 

The  channel  is  slightly  curved  for  600  feet  above  and  700  feet  below 
the  station.  The  current  is  sluggish  at  low  stages,  but  not  excess- 
ively so,  and  the  discharge  measurements  are  considered  good  at  the 
lowest  stage.  The  right  bank  is  high  and  will  overflow  only  for  50 
feet  from  the  water^s  edge;  the  left  bank  will  overflow  for  about  800 
feet  at  a  gage  height  of  from  16  to  18  feet.  The  bed  of  the  stream  is 
sandy  and  probably  changes. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  single-span  bridge  and  its  approaches.  The  initial  point  for 
soundings  is  50  feet  to  the  right  of  the  center  of  the  downstream 
tubular  pier  on  the  right  bank. 

The  original  gage  was  a  vertical  staff  attached  to  an  oak  tree  on 
the  right  bank  100  feet  above  the  bridge.  A  chain  gage,  established 
March  14,  1903,  was  read  in  connection  with  the  vertical  gage  until 
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June  28;  1905,  when  a  standard  chain  gage  was  attached  to  the 
downstream  lower  chord  of  the  first  panel  from  the  right  bank; 
length  of  chain,  30.36  feet.  The  gage  is  read  twice  each  day  by 
W.  O.  Medlock.  The  bench  mark  is  the  top  of  the  iron  pier  on  the 
right  bank,  downstream  side;  elevation,  27.00  feet. 

Discharge  measurements  of  Chattahoochfc  River  near  Norcross. 


Date. 


1903 

January  9 

March  14 

Mays 

May21» 

June2fi 

July  17 

July  17 

August  19 

August  19 

August  19 

August  19 

September  26 

October  23 

November  25  a 

November  26 

1904. 

January  19 

January  19 

February  20 

April7 

June  7 

June  20 

August  9 


Giige        Dis- 
height.l  charge. 


Date. 


I 


Feet. 
2.70 
5.35 
4.08 
a  15. 
a  13 

a  06 
a  06 
a  15 
a  05 
a  15 
aa-i 

2.06 
1.94 
1.95 
1.95 


2.19 
2.19 
a45 
2.50 
2.54 
1.53 
&62 


Sec. -ft. 
1.837 
4,940 
3.543 
2,378 
2,447 
2.254 
2,255 
2,337 
2,288 
2,281 
2,203 
1.197 
1,078 
1.062 
1.071 


1.419 
1,362 
2,607 
1,496 
1,571 
662 
9,938 


August  9.. 

August  10 

September  28. 
September  28. 
Octolwr  11... 
October  14., . 
Decern  l)er  9.. 


1904. 


January  13. 
January  13. 
January  13. 
January  14. 
January  14... 

March  2 

May  27 

May  27 

June  28 

September  22. 
September  22. 
Octol>er28... 
October  28... 
Octol)er28... 
December  9.. 


1905. 


Gage 

Dis- 

height. 

charge. 

Fed. 

Sfc.-/t. 

6.57 

6. 624 

aeo 

2.ft58 

1.22 

537 

1.22 

5;i8 

1.32 

569 

1.28 

558 

1.88 

951 

12.26 

16,120 

12.10 

15,780 

11.82 

14,790 

h.2d 

4.653 

5.05 

4,501 

2.94 

1,949 

a  19 

2,320 

a  16 

2.209 

2.01 

1,139 

1.51 

713 

1.52 

7X3 

1.90 

i.o;^5 

1.92 

l,a54 

1.90 

1.042 

&5() 

9.521 

a  Measurement  taken  at  Warsaw  Ferry,  1  mile  above  bridge. 
Daily  gage  bright,  in  feet,  of  Chattahoochee  River  near  Norcross. 


Day. 

Jan. 

1903. 
1 

1 

2 

1 

3 

4 

5 

6 '. 

' 

7 



8 1 

0. 

2.7 

10 

2.6 

11 

2. 7 

12 

5.8 

13 

4.2 

14 

a  4 

15 

a  2 

16. 
17. 
18. 

20. 

21. 
22. 
23! 
24. 
25. 


26. 
27. 
28. 
29. 
30. 
31. 


ao 

2.U 
2.8 
2.7 
2.6 

2.  6 
2.7 
2.6 
2.6 
2.7 


Fob. 


2.9 
2.8 

a  2 

5.2 
8.3 

4.9 
4.3 

10. 6 
8.6 
5.2 

0.4 

11.1 

6.2 

4.9 

4.8 

4.5 
14.9 

ia7 

5.1 

4.7 
4.4 

4.2 
4.0 


Mar. 

.\pr. 

14.1 

7.0 

7.0 

6.0 

5.6 

5.6 

5.0 

6.4 

4.7 

5.1 

4.8 
4.0 
4.8 
6.3 
5.0 

8.7 
11.5 
6.4 
5.5 
5.1 


4. 
4. 
6. 

7. 
6. 

6. 
4. 
4. 

12. 


4.8 

5.9 

4.6 

5.4 

4.6 

6.1 

4.3 

4.9 

4.2 

4.8 

5.9 

4.9 

8.0 

4.6 

16.7 

4.6 

19.4 

4.4 

9.0 

4.3 

May. 


4.0 
4.0 
4.0  1 
4.2 
4.1 

a  9 
a  8 
as 
as 
a  7 

a  6 
a  6 
a  7 
a  8 
a  9 

a  7 
a  6 
a  5 
a  4 
a  4 


June. 


4.5 
9.7 
7.5 
4.9 
9.7 

11.2 
7.3 
6.5 
4.7 
4.4 


5. 
4. 
4. 
3. 

a 


July. 


a  2 
ai 
as 
a  2 
ai 

ao 
a  6 
ai 
a  3 

2.9 

a  2 
a  3 

6.8 
4.6 
a  6 


Aug. 


ai 

2.6 
6.1 

a  6 
a  2 


a  4 
a  4 
a  3 
a  2 
a  2 


2.7 

as 

2.6 

3.  7  , 

2.7 

a  6 

a  6 

4.0 

a  2 

6.4 
6.8 
.5.5 
5.4 
10.0 
11.4 


4.4 
4.4 

4.2 
4.1 
4.0 


3. 
3. 


a  6 

a  2 

a  6 

ao 

as 

ao 

3  5 

2.9 

a  4 

2.8 

as 

2.8 

a  3 

2.7 

a  2 

2.7 

a  2 

2.6 

ai 

2.6 

2. 
2. 
2. 
2. 
2. 


Sept.  1   Oct. 


2.4 
2.7 
2.6 

2.5 

a  2 


a 

4. 

5. 


ai 
ai 
a  5 

6.2  I. 


3.1 
4.0 

as 
a  7 
a  5 


I 


2.5 
2.6 
2.6 
2.6 
2.6 
2.6 


a  5 

2.7 

I 
2.6 

2.5  i 

2.4  t 

2.3  ' 

2.3  i 


2. 
2. 
2. 
2. 
2. 


2.1 
2.0 
2.0 
2.0 
2.2 

2.1 
2.0 
2.0 
2.3 
2.2 

2.1 
2.0 
2.0 
1.9 
a  6 

4.9 

a  6 

2.8 
2.4 
2.3 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 


Nov.  .  Dec. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.2 
2.2 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 

2.0 
o  o 


2. 2  i 
2. 0  I 


1.9 
2.0 
2.7 
2.3 
2.4 

2.7 
2.2 
2.1 
2.0 
2.0 

2.0 
2.1 
2.0 
2.0 
2.0 


I 


0 
0 
9 


2.3 


1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


2. 

2. 
2. 

9 


0 

0 
3 
5 
1 

0 
0 
0 
0 
0 


1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
2.0 

1.9 
1.9 
2.0 
2.1 
2.2 

2.0 
1.9 
1.9 
1.9 
1.9 

2.2 
2.:i 
2.1 
2.0 
2.0 


2.0 
1.9 
1.9 
1.9 
1.9 


2, 

2. 
2. 
o 


2.0 
1.9 
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Daily  gage  heigfU,  in  feet ,  of  Chattahoochee  River  near  Xorrrons — (V)iitinu(Hl. 


3. 
4. 
5. 

6. 
7. 

S. 

9. 

10. 


11. 

12. 

n. 

14. 

15. 

Ifi. 

17. 
IK. 
19. 
30. 


21. 
22. 
23! 
24. 
25. 

3fi. 
27. 
2H. 
29. 
30. 
31. 


1, 
2. 
3. 
4. 
5. 


H. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

Ifi. 

17. 
IH. 
1». 
20. 


21. 

22 

•23! 

24. 

25.. 

26. 

27. 

28.. 

2D. 

30. 

31. 


Day. 


1904. 


Jan.      Feb.  '  Mar.  '  Apr.     May.  '  Juno.  ,  July.     Aug.     Sopt.     Oct.     Nov.    I>ch3. 


1905.  a 


1.0 
1.9 
2.0 
1.9 
1.9 

1.8 
1.8 
2.0 
1.9 
1.9 

1.9 
2.0 
2.0 
2.1 
2.1 

2.0 
2.2 
2.6 
2.2 
2.1 


2.4 
2.3 


2. 
2. 
2. 
2. 


2.0 

1.98 
0 
93 
83 


2. 
1. 

1. 


2.02 

3.15 

2.9 

2.35 

2.2 

2.2 
6.5 
11.9 
5.3 
3.7 

3.1 

2.8 

2.65 

2.56 

2.55 

2.5 

2.35 

2.2 

2.2 

2.1 


2. 
2. 
2. 
2. 
2. 
2. 


1 

25 

35 

1 

1 

1 


2.0 

2.8 

ai 

3.3 

2.6 

2.2 

2.1 
2.1 
2.1 
2.1 

2.1 
2.3 
3.0 
2.9 
2.7 

2.7 
2.7 
2.5 
2.3 
2.3 

2.3 
2.2 
2.1 
2.3 
3.5 

3.6 
4.9 
5  3 
4.0 
3.3 

2.9 
2.8 
2.6 
2.6 


2.15 

2.1 

2.05 

2.05 

2.0 

2.2 

2.95 

3.3 

5.1 

6.7 

61I 
4.3 
7.7 
6.7 
4.3 

3.6 

3.3 

3.1 

2.95 

4.1 

11.5 
6.9 
5.1 
4.2 

as 

3.6 
3.3 
3.2 


I 


2.5 

zsa 

2,3 

2.4  1 

1.7 

2.  i'u^ 

l.S 

1.35 

1.25 

1.5 

2.6 

2.55 

2.25 

2.3  ' 

1.55 

2.7 

1.75 

1.3 

1.3 

1.35 

2.6 

2.5 

2.2 

2.3 

1.6 

2.a5 

1.7 

1.35 

1.35 

1.4 

2.4 

2.4 

2.5 

2.1 

1.45 

2.2 

1.9 

1.2 

1.5 

1.66 

2.3 

2.35 

2.4 

1.95 

1.7 

ai 

2.4 

1.15 

l.(i5 

2.0 

2.3 

2.35 

2.3 

1.9 

1.55 

2.55 

2.1 

1.25 

1.6 

a  45 

4.7 

2.5 

2.2 

2.65 

1.6 

2.15 

2.05 

1.3 

1.5 

2.86 

6.0 

a2 

a  6 

2.3 

1.5 

7.7 

1.8 

1.3 

1.45 

2.1 

3.9 

a4 

4.05 

2.05 

1.3 

8.2 

1.7 

1.3 

1.4 

1.9 

3.3 

a  7 

a  6 

1.9 

1.3 

a  7 

l.H 

1.15 

M.4 

1.0 

3.0 

ao 

2.8 

1.8 

1.55 

4.5 

1.65 

1.25 

1.4 

1.9 

2.85 

2.8 

2.55 

1.9 

1.75 

a  95 

1.55 

1.1 

1.4 

1.8 

2.7 

2.7 

2.4 

1.8 

1.85 

2. 85 

1.6 

1.3 

1.6 

1.7 

3.2 

2.6 

2.35 

1.8 

1.9 

2.5'i 

1.55 

1.3 

1.65 

1.7 

ai 

2.5 

2.35 

1.7 

1.6 

2.4 

1.5 

1.2 

1.6 

1.65 

2.75 

2.5 

2.25 

1.7 

1.6 

2.5 

1.45 

1.25 

1.5 

1.65 

2.C 

2.55 

2.2 

1.7 

1.85 

2. 15 

1.45 

1.25 

1.5 

1.7 

2.55 

2.5 

2.2 

1.65 

1.5 

2.0 

1.45 

1.15 

1.4.') 

1.7 

2.5 

2.45 

2.15 

1.2 

1.65 

1.9 

1.4 

1.1 

1.45 

1.6 

2.45 

2.4 

2.15 

1.6 

1.4 

2.0 

1.4 

1.1 

1.45 

1.6 

2.6 

2.4 

2.1 

1.5 

1.7 

2.2 

1.4 

I.l 

1.4 

1.6 

ao 

2.4 

2.1 

1.45 

1.85 

1.85 

1.4 

1.25 

i.bly 

1.6 

a  4 

2.4 

2.05 

i.a5 

2.05 

1.7 

1.4 

1. 25 

1.8 

1.65 

a6 

2.35 

2.0 

1.25 

1.7 

1.8 

1.45 

1.2 

1.85 

1.56 

a  5 

2.3 

2.0 

1.2 

1.6 

2.a5 

1.4 

1.2 

1.65 

1.7 

a  2 

2.3 

2.0 

1.2 

1.8 

2.0 

1.3 

1.25 

1.55 

1.85 

ao 

2.45 

1.95 

1.4 

1.8 

2.4 

1.2 

1.3 

1.6 

1.95 

2.9 

2.5 

1.9 

1.95 

1.6 

2.8 

1.2 

1.2 

1.45 

a  8 

2.75 

2.35 

1.9 

2.3 

1.7 

2.  45 

1.'25 

1.1 

1.45 

a  55 

2.(» 

2.3 

2.0 

2.4 

2.1 

2.  a*) 

1.4 

1.3 

1.5 

2.6 

«.6 

2.5 

1.9 

1.9 

1.3 

2.2 

ao 

2.4 

2.65 

2.5 

10.6 

2.0 

1.8 

1.72 

1.72 

1.48 

2.95 

2.35 

2.4 

2.4 

6.1 

1. 1<5 

2.15 

1.H2 

1.7 

1.6 

2.85 

2.3 

2.6 

2.35 

a  3 

1.9 

2.25 

1.68 

1.6K 

8.4 

2.8 

2.35 

a  3 

2.3 

2.7 

1.85 

1.95 

1.72 

i.m 

7.6 

2.7 

2.45 

ao 

2.25 

a  2 

1.9 

1.85 

1.95 

1.65 

3.6 

2.65 

2.6 

ai 

2.2 

a  8 

LS.") 

1.8 

l.?2 

1.68 

2.9 

2.65 

2.6 

5.3 

2.2 

4.2 

1.9 

1.75 

1.6 

1.82 

2.66 

2.7 

2.45 

4.6 

2.1 

a  2 

2.3 

1.72 

1.55 

2.2 

2.85 

2.7 

2.5 

4.6 

2.1 

2.85 

2.6 

1.73 

1.5 

1.92 

7.2 

2.9 

2.6 

as 

2.05 

a  7 

2.7 

1.7 

1.68 

2.1 

8.1 

a  3 

2.4 

ao 

2.0 

5.2 

a  6 

l.()8 

2.7 

1.88 

4.4 

ai 

2.4 

2.8 

2.0 

7.4 

a  8 

1.9 

a  5 

1.25 

a  4 

2.9 

2.6 

2.7 

2.3 

6.0 

4.2 

1.75 

2.2 

1.2 

ao 

2.8 

2.6 

2.6 

2.1 

4.0 

a  6 

1.72 

1.9 

1.25 

2.85 

2.8 

2.4 

2.5 

2.1 

4.2 

a  8 

l.(i3 

1.82 

2.15 

2.95 

2.7 

2.6 

a  9 

2.35 

a  6 

2.9 

1.6 

1.82 

1.92 

ai 

2.6 

2.45 

4^0 

2.45 

2.9 

2.65 

1.6 

1.88 

1.98 

2.9 

2.55 

2.35 

ai 

2.3 

2.8 

2.4 

1.6 

1.78 

1.82 

2.75 

2.55 

2.3 

2.8 

2.15 

2.6 

2.3 

1.6 

1.75 

1.75 

2.6 

2.56 

2.3 

2.7 

2.1 

2.5 

2.25 

1.6 

1.76 

1.75 

a  2 

2.65 

2.3 

2.6 

2.6 

2.7 

2.2 

LM 

1.7 

1.95 

5.8 

a  2 

2.3 

2.8 

2.6 

2.7 

2.1 

1.52 

1.68 

1.88 

5  2 

2.85 

2.3 

4.0 

2.7 

2.4 

2.  25 

1.53 

1.62 

1.78 

a  8 

2.7 

2.2 

6.0 

2.3 

2.2 

2.5 

1.5 

1.  62 

1.57 

as 

2.6 

2.2 

4.0 

2.15 

2.25 

2.4 

1.47 

1.68 

1.52 

a  4 

2.6 

2.2 

a  4 

2.0 

2.2 

2.2 

1.48 

1.82 

1.8 

a  2 

2.5 

2.3 

a  2 

2.1 

2.15 

2.3 

1.6 

2.2 

1.8 

2. 95 

2.5 

2.4 

ao 

2.06 

2.1 

2.0 

1.25 

1.95 

1.75 

2.9 

2.4 

2.4 

2.9 

2.4 

2.1 

1.9 

1.42 

1.8 

1.75 

ao 

2.5 

2.6 

2.8 

2.25 

2.2 

1.85 

1.47 

1.75 

1.62 

ai 

2.5 

2.6 

2.2 

1.85 

1.75 

2.85 

a  Ix>w  gage  heic^ta  can  be  accounted  for  as  rosulting  from  storage  at  the  (Tiiinesvillo  watcr-powor 
plant. 
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Ralituj  table  for  Chattahoochee  River  near  Norcross  from  January  5, 1903,  to  December  JI, 

1906  a 


Gage 
hHght. 


Feet. 
1.10 
1.20 
1.30 


40 
50 


l.GO 


70 

80 
90 


2,00 
2.10 
2.20 
2.30 
2.40 
2.60 
2.(i0 
2.70 
2.80 


Dis- 

Gagr 
height. 

Dis- 

chai>^. 

charge. 

Sec. -ft. 
480 

Feet. 
2.90 

Sec.-ft, 
2,080 

515 

3.00 

2.190 

560 

1        3.10 

2,300 

r.i5   , 

3.20 

2,410 

680 

3.30 

2,620 

750 

a  40 

2.630 

830    ! 

3.50 

2.745 

920 

1        3.60 

2.860 

1.015 

3.70 

2,975 

1.120 

3.80 

3.090 

1,225 

3.90 

3,205 

1.330 

4.00 

3.320 

1.435 

4.10 

3,440 

1.540 

4.20 

3.560 

1.645 

4.30 

3.ti80 

1,750 

4.40 

3.800 

1.H130 

4.50 

3.920 

1.970 

1        4.60 

4.045 

Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Feet. 

Sec.-fl. 
4.170 

Feet. 

Sec.-ft. 
8.805 

4.70 

8.00 

4.80 

4.295 

&20 

9,125 

4.90 

4.425 

8.40 

9,445 

5.00 

4.565 

8.60 

9,775 

5.20 

4.815    1 

8.80 

10,106 

5.40 

5,075    ■ 

9.00 

10.440 

5.60 

5.345    1 

9.50 

11.290 

5.80 

5.615    ; 

laoo 

12.155 

6.00 

5.885    ' 

10.50 

13.030 

6.20 

6,H)0       : 

11.00 

13,920 

6.40 

6,440 

11.50 

14.825 

6.60 

6,720 

12.00 

15.760 

6.80 

7.006 

12.50 

16.725 

7.00 

7,295 

laoo 

17,700 

7.20 

7.586    - 

14.00 

19.650 

7.40 

7,885 

16.00 

21,600 

7.60 

8,185 

16.00 

23.560 

7.80 

8,405 

Dis- 
chaige. 


o  Above  gagp  height  12.20  th(^  rating  curve  is  a  tangent,  the  diflerence  being  195  per  tenth. 

Estimatid  monthly  discharge  of  Chattahoochee  River  near  Norcross. 

[Drainage  are-a,  1.170  square  miles.] 


Di.sohargo  in  second-feet. 


Month. 


Maximum.   Minimum.      Mean. 


.Tanuar>'  9-31 . 

February 

March .  /. 

April 


1903. 


ADI 
May 

Juno 

.Tuly 

August 

September, 
October... 
November. 
I^f-cember. 


5,615 

21,400 

30.180 

16.920 

4.815 

14.280 

7,005 

6,020 

4,425 

1.330 

1,860 

1.436 


1,645 
1,970 
3,560 
3.320 
2,300 
2,300 
1.645 
1,225 
1.015 
1,015 
1.015 
1,015 


2.281 
6,450 
8.167 
5.214 
2.923 
4,463 
2,343 
2,055 
1.466 
1,103 
1.222 
1,110 


January.. 
February, 
March . .". . 

April 

May 

June 

July 


1904. 


.\UgU8t 

Septoml)er. 
October... 
Noveml>er. 
December. 


2.520 
4.945 
6.SS5 
2,975 
3,380 
1.805 
1,225 
9.125 
1,540 
5S8 
9(i8 
3.090 


920 

1.225 

1,4,35 

1.435 

1.015 

515 

560 

H30 

515 

4S0 

537 


1,306 

1.967 

2.227 

1,729 

1.510 

987 

814 

2,079 

764 

530 

689 

1,119 


Run-off. 


Sec.-ft.  per  I  Depth  in 


sq.  mile. 


1,95 
5.51 
6,98 
4,46 
2.50 
a  81 
2,00 
1.76 
1.25 

.943 
1.04 

.949 


inches. 


1.67 
&74 
8.05 
4.9S 
»SS 
4.25 
2.31 
2.03 
1.40 
1.09 
1.16 
1.09 


1.12 
1.68 
1.90 
1.48 
1.29    , 

.844  ! 

.(^  1 
1.78    i 

.65:^ ' 

.453  I 

.589  I 
.956 


1.29 


81 
19 
(»5 
49 

..S02 

.05 

.729 

.522 

.ti57 

.10 


The  year. 


190.= 


January , . . 
February . . 

March 

April 

Mfly 

Juni' 

July 

Auptist 

S«'j)t<'inbor. 
OctolM^r... 
Novemtx'r. 
D<'C<Mntx^r. 


9.125 

480 

1,310 

1.12 

15u23 

15, 570 

948 

2.238 

1.91 

2.20 

14,820 

1,120 

3,753 

a  21 

a34 

2,520 

1,540 

1.899 

1.62    1 

1.87 

1.750 

1,330 

1,540 

1.32    ; 

1.47 

5.  HK5 

1.540 

2.  .552 

2.18    ' 

2.51 

i.srio 

1,120 

1,381 

1,18 

1.32 

i3.o:«) 

1,225 

2. 786 

2,38 

2.74 

3,5<0 

Of^S 

1,(509 

1.38 

1.59 

i.:is2 

MS 

824 

.704 

.7W» 

2,745 

(iHO 

991 

.847 

.  97f. 

l.X* 

515 

893 

.763  t 

.851 

9.445 

mi 

3.225 

2.76 

a  18 

The  year. 


15,570 


515 


1,974 


1.69 


22.83 
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CHATTAHCX)CHEE    RIVER    NEAR    VININ(SS. 

This  station  was  established  in  1905  at  a  new  iron  liijjhway  bri(l|je  1 
mile  east  of  Vinings  and  about  10  miles  northwest  of  Atlanta.  It  is 
about  10  miles  below  the  developed  power  at  Bull  Sluice. 

The  current  of  the  section  is  fairly  good. and  regular.  The  bed  is 
probably  somewhat  shifting,  but  there  is  a  strett!h  of  swift  wat<*r 
immediately  below,  running  among  permanent  rocks  which  will  prob- 
ably control  the  water  level  at  the  station.  The  left  bank  is  liigh  and 
will  not  overflow;  the  right  bank  is  only  about  20  feet  above  low  water 
for  a  width  of  900  feet  and  will  overflow  during  very  high  floods. 

Discharge  measurements  are  made  from  a  bridge  of  two  140-foot 
spans,  with  50  feet  of  wooden  approach  at  the  left  bank  and  100  feet  at 
the  light  bank. 

No  gage  has  been  established.  The  effect  of  the  water  power  above 
being  to  cause  a  great  amount  of  fluctuation  in  the  flow,  the  nlean 
daily  gage  height  can  be  obtained  only  by  the  use  of  an  automatic 
recording  gage,  and  until  this  is  installed  the  measurements  are 
made  mainly  as  investigations  relative  to  the  accuracy  of  the  rating  in 
case  the  original  Chattahoochee  River  station,  whi(;h  was  l(X'at<Hl  at 
Oakdale,  4  miles  below,  should  be  continued  at  this  place.  Gage 
heights  are  determined  directly  from  the  bench  mark,  wliich  is  the  top 
of  the  upstream  end  of  the  second  floor  beam  from  the  left  bank;  eleva- 
tion, 31.00  feet  above  the  datum  of  the  assumc^d  gage. 

Discharge  Tneatureinents  of  ChaUahocH'hfc  Rinr  war  VintfKjg. 


Date. 


1905. 


May  4 

August  18 

August  18 

October  17 

November  27 . 


hriKht. 

Dis- 
ohurjye. 

Feet. 
4.51 
4.  US 
4.  .57 
3.4,3 
3.74 

1 .  WS 

2.  (,(J3 
l.Mil 

1,(M)2 

CHATTAHOOCHEE    KIVER    AT    OAKOALE. 

This  station  was  estabUshed  at  Oakdale  on  October  17,  1895,  by 
Cyrus  C.  Babb.  It  is  located  at  the  Southern  Railway  bridge,  1  mile 
above  the  mouth  of  Proctor  Creek,  2  miles  below  the  mouth  of  Peach- 
tree  Creek,  one-fourth  mile  west  of  Chattahoochee,  1  mile  east  of  Oak- 
dale,  and  8  miles  northwest  of  Atlanta.  The  flow  is  obstructed  by 
rafts,  which  have  to  be  cleared  from  the  channel  occasionally.  The 
channel  is  straight  and  the  current  s\\ift.  The  banks  are  subject  to 
overflow.  The  bed  of  the  stream  is  constant,  and  the  n^sults  are 
fairly  good  except  at  high  stages,  when  the  water  flows  through  the 
trestlework. 
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Discharge  measurements  were  made  from  the  railway  bridge,  the 
initial  point  for  soundings  being  the  end  of  the  iron  bridge  on  the  right 
bank,  upstream  side. 

On  July  1,  1898,  the  location  of  the  station  was  changed  to  Mason 
and  Turners  Ferry,  1  mile  below  Oakdale.  The  gage  at  this  point, 
kno^\^l  as  the  ''Oakdale  lower  gage,''  is  nailed  to  a  tree  on  the  right 
bank,  100  feet  below  the  ferry,  and  set  1  foot  lower  than  the  gage  at  the 
Southern  Railway  bridge.  On  June  1,  1899,  the  lower  gage  was  dis- 
continued and  the  upper  gage  resumed  and  adopted  by  the  United 
States  Weather  Bureau,  the  United  States  Geological  Survey  still 
receiving  the  records  and  making  the  current-meter  discharge  meas- 
urements at  tliis  point.  The  gage  now  used  is  in  two  sections,  the  first , 
reading  from  zero  to  8  feet,  fastened  to  a  willow  tree  100  feet  above  the 
bridge  on  the  left  bank;  the  second,  reading  from  8  to  26  feet,  fastened 
to  an  ash  tree  30  feet  above  the  bridge  on  the  left  bank.  It  is  set  on 
the  same  datum  as  the  old  wire  gage  of  the  United  States  Geological 
Survey  established  at  that  point  by  Mr.  Babb  in  1895,  and  above 
referred  to.  Its  zero  point  is  753.5  feet  above  sea  level.  The  observer 
was  J.  B.  Austin. 

Bench  mark  No.  2  is  a  large  bridge  spike  in  a  sycamore  tree  aibout  50 
feet  above  the  bridge  on  the  left  bank;  elevation,  11.00  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  3,  determined  by  measuring  down 
to  the  water,  is  the  top  of  the  iron  girder,  40  feet  from  the  initial  point 
for  soundings,  on  the  upstream  side  of  the  bridge;  elevation,  57.55  feet 
above  the  zero  of  the  gage. 

The  station  was  discontinued  bv  the  Weather  Bureau  on  November 
30,  1904,  but  the  single  daily  readings  for  several  months  before  that 
time  are  not  considered  reUable  as  representing  the  flow  of  the  river,  on 
account  of  the  operation  of  a  large  water-power  plant  above.  Only 
the  records  for  the  first  five  months  of  that  year  are  used. 

The  station  was  reestablished  in  1905  at  a  new  iron  highway  bridge 
just  below  the  old  Mason  and  Turners  Ferry,  where  the  Oakdale 
''lower  gage"  was  maintained  as  a  regular  station  during  parts  of  the 
years  1898  and  1899.  It  is  IJ  miles  below  the  Southern  Railway 
bridge  where  the  Oakdale  station  was  located. 

Discharge  measurements  are  made  from  the  bridge  of  two  130-foot 
spans,  with  300  feet  of  wooden  approach  at  the  right  bank  and  730  feet 
at  the  left.  At  high  floods  both  banks  will  overflow  to  the  extent  of 
the  bridge  approaches,  but  can  not  get  beyond  at  either  end.  The 
current  is  mostly  swift  and  is  irregular  at  places. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is 
the  top  of  the  downstream  end  of  the  second  floor  beam  from  the  right 
bank;  elevation,  35.00  feet  above  the  datum  of  the  assumed  gage. 


APALACHICOIA   DRAINAGE   BASIN,   STREAM    FLOW. 


193 


Discharge  measurements  of  Chattahoochee  River  at  Oakdale. 


Date. 


Ga0pi 
height. 


1885.  '    Feet. 

October  15 0.40 

December  14 .6© 

lanuary  14 j        .70 

^anoary  15 !        .00 

January  20 33 

January  22 1 .  01 

January  23 .56 

January  24 28 

Julys .• 18.05 

July  10 12.80 

Julv  13 3.01 

Julv  15 1.88 

Julj-  17 4.60 

Julv  24 2.22 

.\ugii8t29 -  .18 

September  9 —  .55 

October  17 -  .50 

1897. 

April  24 2.90 

April  27 2. 70 

Mav22 1.65 

Mav  25 1.50 

Mav31 1.35 

May  31 1 .  35 

JtirM?  9 ,       144 

June  16 1        .94 

June  28 57 

July  20 12.90 

Ai*^st  5 84 

August  27 33 

S«^ptember  10 -   .12 

September  17 -   .30 

October  2 -   .50 

November  5 46 

November  24 —  .05 

December  G 2. 65 

December  28 1.70 

1898. 

January  21 1 .  71 

Fcbruarv28 65 

April  5.r '      9.95 

May  16 85 

Mav  26 80 

Mav  28a 6  1.30 

June  lo ^  1.35 

Juno  30  o 6  .80 

July  23  « *2.45 

August  20« 6  4.90 

S«»ptemb«»r  5« 6  20.10 

November  19  a 6  4. 77 


2.165 
1.446 

12.580 
1.501 
1.459 
1,088 
1,137 
782 
2.292 
4.157 

24. 410 
4.735 


Di«- 
chai^o. 

Sec. 'ft . 

h(m  \ 

1.380   , 


1.361 

985 

l.liSS 

1.380 

1,250 

1.126 

18.180 

11.140 

2.957 

2.066 

4,640 

2.470 

958 

744 

775 


3,065 

2.70? 

2,065 

2.014 

1.929 

2.003 

1,991 

1,523 

1,306 

15,620 

1,276 

l.l«i 

849 

778 

659 

1.194 

879 

2. 42f. 

1.926 


Date. 


1.H99. 

March  \U 

May  K 

May  26  c 

June  14  c 

SoptemlJcr  9 

OctoIxT  6 

Octolx»rl7 

November  JH 

1900. 

January  4 

March  27 

July  6 

8epteml>er  12 

November  29 

1901. 

January  12 

April  11 

June  19 

Julv  30 

October  24 

1902. 

January  14 

January  25 

Februar>'  3 ' 

February  4 

June  23 

July  10 

September  16 

Noveml>er  1 

Novemlier  20 

1903.  ' 

March  2 

March  23 

April  23 

June  2 

September  2 

October  7 

November  5 

1<K)4. 

February  11 

March  15 

May  3 

June  29 

19a5. 

April  28rf 

Mav25rf 

May25d 


Gaffe 
leight. 

Dis- 
charge. 

Fret. 

Sec.-ft. 
4.597 

4.. 35 

3.80 

3.452 

2.^ 

2.678 

3.92 

4.788 

1.32 

1.452 

.67 

1.150 

..54 

1.083 

.42 

988 

V.W 

1.784 

5.85 

.5.504 

4.00 

3.886 

1.08 

1.45<i 

2.32 

2.334 

19.85 

21,710 

3.55 

3.247 

4.75 

4.446 

3.16 

2.983 

1.90 

1.896 

2.50 

2.477 

2.50 

2.104 

16.70 

17,590 

7.20 

6.573 

1.85 

1.902 

1.75 

1.689 

1.10 

1.300 

.75 

1,086 

1.12 

1.234 

9.95 

9.787 

21.8.5 

33.fi20 

5.03 

4,83ti 

12.20 

12.480 

1.25 

1.612 

1.10 

I.. 359 

1.90 

1.882 

3.28 

2.926 

3.. 50 

3.2,^3 

1..T8 

l,3<il 

.(iO 

1.030 

'4.11 

1,284 

<8.16 

4.r)87 

'8.. 30 

4.845 

<t  Discharge  measurements  made  at  Mason  and  Turners  Ferry  and  referred  to  "Oakdale  lower  gage." 
6  Gage  height  from  "Oakdale  lower  gage." 

<■  Measurement  made  at  Mason  and  Turners  P'erry,  but  referred  to  thf  upper  gago  at  Southern  Rail- 
way bridge. 
d  Diacharge  measurement  made  at  the  bridge  just  l)elow  Mason  and  Turners  Ferry. 
<  Gage  hnghts  referred  to  the  bench  mark  on  the  bridge. 
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Daily  gage  height,  infect,,  of  Chattahoochee  River  at  Oakdale. 


Day. 


Oct.  ,  Nov.  i   Dec. 


1895. 

1 0. 75 

2 1.7 

3 '     l.O 

4 « 

6 5 

6 :>5 

7 45 

8 !      .4 

9 .6 

10 8 

11 1.0 


Day.       I  Oct.     Nov 


1895.        ' 

0.5        12 1.35 

.5        13 1.0 

.55      14 75 

.6        15 0.4  .6 

.6        16 4  .6 

.5        17 35  .5.5 

.45      18 3  .6 

.4  !  19 25  .5 

.4        20 3  ..55 

.6        21 2  .5 

1.3       22 25  .5 


[)ec. 

1 

1.1 

] 

23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

Day. 
1895. 

Oct. 

• 

0.2 
.3 
.25 
.2 
.25 
.25 
.3 
.5 
.5 

Nov. 

0.5 
.5 
.5 
.55 
.55 
.7 
.75 
.45 

Doc 
2.0 

1.0 
.65 
.0 
.55 

1.2 

.5j 

.8 

.55 

.  75 

.5 

,   1 

.4 

2.0 

.5 

........ 

2.95 

.65 
1.0 

Day. 


Jan.      Fob.     Mar.      Apr.     May.  \  .lune.    July. 


Aug.     Sept.     Oct.     Nov.     l>oc. 


1896. 


1 

a2 

1.7 

1.4 

2 

2.0 

1.55 

1.35 

3 

1.0 

1.75 

1.4 

4 

1     1.2 

21 

1.45 

5 

1. 1 

22 

1.4 

6 

1. 0 

28 

1.35 

i 

8 

a7 

4.3 

1.95 

8 

95 

1.75 

9 

1. 2 

5.8 

1.55 

10 

1. 25 

6l55 

1.5 

11 

1, 0 

1 
4.3 

1.75 

12 

85 

as 

1.85 

13 

.8 

28 

1.55 

14 

1      .75 

2  95 

1.35 

15 

,    1 

4.1 
2  9 

1.2 

16 

85 

1.15 

17 

24 

2  55 

1.1 

18 

235 

22 

1.35 

19 

21 

21 

1.7 

20 

1. 5 

1.8 

1.65 

21 

1. 25 

1.6 

1.45 

22 

1. 8 

I.  4« 

1.35 

23 

'  a3 

1.55 

1.4 

24 

'    9.8 

1.6 

1.45 

25 

9. 95 

1.5 

1.4 

26 

5.1 

1.4 

1.36 

27 

a  55 

i.a5 

1.25 

28 

2  6.) 

1.3    , 

1.2 

29 

23 

1.  ."W 

1.15 

30 

2  1 

1.2 

31 

1.8 

1.2 

1897. 

1 

2 

ai 

20 

2 

2 

4.5 

1.8 

3 

2 

4.9 

1.8 

4 

3 

3.25 

2.0 

.•) 

.  4 

a7 

4.1 

1  9 

(» 

4 

9.0 

i 

35 

5.5 
6.0 

9.2 

8 

35 

5.5 

9 

3 

ai 

445 

10 

3 

24 

4.a5 

11 

2 

a4 

a6 

12 

2 

4.0 

6.4 

13 

4 

5.3 

12  6 

14 

a  0 

4.0 

lao 

15 

a  7 

2r) 

8.4 

16 

28 

2  0 

fx8 

17 

24 

2  4 

.145 

18 

4.0 

21 

a  1 

19 

4. 6 

1.9 

5.8 

1.4 
1.7 
2  75 
1.85 
1.35 

1.3 

1.1 

1.15 

1.05 

1.05 

1.05 

1.0 

1.0 

.9 

.9 

.9 

.85 
.85 
.85 
.85 

.75 
.75 
.65 

.65 


65 
4 

7 
15 

85 


20. 


2  5 


28 
4.1 
5.0 
7.0 
12  8 

17.0 
8.0 
5.4 

ao 

5.0 

4.6 
4.1 
4.0 
4.  .5,5 
4.a5 

4.0 
a  5 
2  2 

a  a5 
ao 


a  75 

.75 
.  75 
.7 
.65 

a  15 

1.7 
1.2 

.9 

.75 

.65 

.6 

.5 

.5 

.4 

.3 

.3 

.25 

.25 

.2 

.15 

.2 

.2 

1.1 

1.  55 


4. 

a 

2 
2. 
2 

2 
2 
2 
2 

1. 


1 
2 
8 
5 
4 

25 
15 

0 
95 


1.9 
1.9 
1.8.5 
1.9 
2 :« 

1.85 
1.7 
1.5 
1.45 
1.  a5 


-k- 


♦V)  - 

85  ^- 

65  - 

95  - 

4  - 

Vi  ... 


a25 

1.4 

1.45 

21 

1.6 

1.15 
.6 
.4 


♦>5 

5 

3 

2 

05 

05 
.«) 
.1 
.15 
.55 

1.6 
.45 
.5 
.3 
.2 

.  1 
4") 
1 
2 
25 


1.0 
1.0 


15 
35 
15 

05 

0 
.8,5 
1.1 
1.0 

1.0 
.85 
.75 
.Ii5 
.  .55 


.5 
1.55 
1.0 

i.a5 

.  55 


-a  35 

-  .4 

~  .45 
+  .15 

-  .2 

-  .15 
+  20 

12  25 

17.7 

ia45 

4  75 
a  25 

ai 

29 
1-95 


a45 

.5 

1.4 

1.7 
.75 

.4 

.2 
.15 
.15 
.1 

.05 

.05 

.3 

.25 

.05 


-a  4 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .55 

-  .55 

-  .5 

-  .5 

-  .55 

-  .6 

-  .6 

-  .6 


a2 
.1 

.05 

-  .2 

-  .3 

-  .35 

-  .4 

-  .5 

-  .5 

-  .5 

-  .6 

-  .6 

-  .55 

-  ..55 

-  .55 


ao 

.1 

-  .65    -  .55. 

44 

.1 

-  .65    -  .55 

27 

.1      -  .65    -  .55 

1.75 

-  .  1      -  .  65    -  .  55 

1.9 

-  .25 

-  .65    -  .55 

1.65 

1.9 

245 

24 

1.5 

1.3 
.9 

.8 
.8 
.8 


5    I- 


.5 
.45 
.55 
.55 
15 


-  .3 

-  .3 

-  .3 

-  .3 
+  1.0 


1 

3 

3 

3 

35 

4 


5 

15 

4 

6 

1 

4 
4 

2 

45 

3 


+ 


.85 

.8 

.9 


1, 


.65 
25 
1.8 
1.32 
245 

2  45 

1.6 

1.2 

.85 
.6 


.  o 

.7 

.65 

1.6 

i.a5 

1.4 

1.2 

.95 

.8 

.a5 

.5 
.45 


.5 

.35 

.1 

.2 

.1 

.0 

.0 

.05 

.15 

.15 

.2 

.2 

.15 

.2 

.25 


.55 

.5 

.23 

.05 

.05 

.1 

.15 

.25 

.9 

.65 

.5 


-  .5 

-  .5 

-  .5 

-  .45 

-  .5 

-  .5 

-  .5 

-  .4 
,-  .45 

-  .45 

+  1.35 
1.5 
1.4 

-  .35 
+  .15 


.5 

.4 

-  .25 

.0 

42 

29 

-  .3 

-  .05 

2  45  < 

1.25    -  .3 

-  .16 

7.65 

.95    -  .3 

-  .15 

12  3 

.&5 

-  .a5 

.0 

a6 

.5 
.65 

1.13 

1.6 

L35 

1.2 

1.1 

1.0 

1.05 

1.05 
1.6 

as 

46 
26 

1.5 

1.0 

.S 

.6 

.5 

.4 

.4 

.3 

.25 

.2 

.2 
.2 
.2 
.2 
.2 


.0    , 
.35 
.35 
.95  ' 
.35  I 

.3    ' 

.15 
.15  I 
.1 
.15 

.1 

.05 

.0 

.05 

.1 

.05 

.1 

.05 

.05 

.05 


atts 

1.2 

1.7 

a2 

23 

1.3 

L15 

1.0 

LO 

LO 

.9 
.  7 
.6 
.65 


.65 

.a5 

.65 
.65 
.65 

.6 

.55 

.5 

.5 

.45 

.45 

.4 

.35 

.35 

.3 

.25 


1.1 
.85 
1.2 
1.9 
263 

2  6 
L5 
1.1 

.75 

.6 

.55 

.  .*> 

.5 
1.75 
1.  fs 

L9 

1.60 

1.  15 

.65 

.75 
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Daily  gage  height,  in  feet,  of  Chattahoochei  River  at  Oakdale  -Continu(?d. 


Day. 

Jan. 
7.5 

ass 

a9 

a2 

20 

L65 
.45 
LI 
L2S 
L5 
20 

.75 

.55 

.55 

.5 

.55 

.55 

.55 

.6 

.65 

.55 

.55 

.55 

.85 

L25 

LO 

.85 

.8 

.75 

.75 

.9 

LS 
23 
LS 
L3S 
2  95 

7.7 

as 
a  05 

435 

a  as 

27 

6425 
4  75 

a6 
a4 
ai 

a  75 
a  75 
ai 
a25 

47 

as 

4  75 
4  25 
4  5 

as 

49 
4  75 
45 
41 

a9 

Feb. 

25 
29 

ai 

45 

a6 

29 
24 
205 

....... 

LS 
L3 

Las 

LO 
.95 

LO 
.95 
.8 
.75 
.7 

.7 

.7 

.65 

.65 

.55 

.55 
.45 
.6 
.9 
LOS 

.75 
.75 
.55 
.55 
.45 

.4 

.45 

.6 

*ai 

45 

as 

49 

as 

lao 
lao 

2L5 

ia4 

9.5 

a4 
as 

49 
41 
46 

a6 

7.25 

ai 
a6 

49 

Mar. 

ao 

43 
45 
40 

a9 

ass 

ai 

ao 

2  75 

27 

215 

.4 
.4 

.55 

.8 

.85 

.7 

.55 

.45 

.35 

.3 

.3 
.3 
.3 
.5 
LOS 

L4 

as 

L75 

LS 

LOS 

.85 
.75 
.55 
.45 
.4 

.4 

.4 
LIS 
2  5 

as 

a4 

69.8 

ass 
a  17 
a9 
ai 

as 
a4 
a9 
as 
a25 

ai 
ao 

495 

a25 
lao 

2L5 
24  25 
ILO 

las 
lao 

Apr. 

28 
2  75 
27 
27 
265 

26 
24 
21 
20 
22 

as 

a  45 
26 

aos 

a7 

ILIS 

as 
as 

295 
235 

23 

20 

L75 

L75 

L9 

L6 

L45 

LS 

LIS 

L2 

L4 

L35 

L4 

a65 

455 

265 
225 

2  as 

235 

L8S 

6iao 

7.75 

as 

7.76 

as 

a  9 
as 

7.75 

7.5 

7.1 

as 
a  75 
a25 
a2 
ai 

ao 
a25 

4  95 

ao 

4  95 

May. 

L35 

L4 

L4 

L35 

LS 

L2 

LI 

LOS 

LO 

LOS 

LI 

L85 

L6 

L55 

L4S 

L35 

L2 
L2 
LI 
LI 
.9 

.0 
.9 
L2 
.95 

.as 

.8 
.  7 
.65 
.6 
.6 

.6 

.as 

1.2 

LIS 

L25 

.8 
.8 
.6 
.3 
.3 
.25 

647 
445 
44 

4  as 

4  5 

ai 

46 
435 
4  25 
41 

40 
a  95 

a9 

ass 

as 

a7 
a  6 
as 
a. 55 
as 

Jum\ 

L35 
.75 
.55 
.45 
.9 

.55 
.45 
.3 
LO 
.75 

.25 

.3 

.25 

.2 

.09 

.03 
.0 

-  .05 

-  .02 

-  .1 

-  .13 

-  .2 
.0 
.13 
.08 

.93 

-  .05 
+  L5 

L6S 
L53 

1.  75 

.ai 

.1 
—  .as 

-  .15 

-  .15 

-  .2 

-  .05 

-  .07 

-  .1 

245 

24 

23 

21 

205 

20 
20 
(2.05 

2  as 

21 

2  15 
2  75 
48 
40 
29 

225 

2  as 
2a5 

20 
1.9 

July. 

ia3 
a  1 

435 

22 
L65 

285 
23 

Las 

L2 
LI 
.95 

0.95 
LI 

.75 

.  7 
L4 

LI 
L85 

a7 
ai 

4  75 

as 

23 
L85 
25 
42 

41 

25 

L8S 

L75 

LS 

L4 
L4S 
LS 
12  4 

as 

a4 

as 
a  4 
ass 

44 

a  75 

LS 
L4 

L.as 

1.25 
L2 

L4 
L4 
1.4 
L4 
LS 

LS 
LI 
LI 

.9 
.8 

.8 

.8 

1.0 

L3 

1.0 

Aug. 

ass 

LIS 

LI 

LO 

.6 

.5 
.-25 
.2 
.2 
.15 
L65 

.a2  3 
2  0 
1.9 

as 

14  0 

lao 

9.0 

ao 

as 

43 
45 

as 

41 
7.5 

as 

29 
285 
24 
29 

ao 
as 

45 

a9 

28 
2  75 

29 
7.5 
43 

28 

a2 
a2 

1  7 
L4 
1.2 
LI 
LI 

LO 
.9 

.8 

.6 

.6 
.5 
.5 
.5 
.5 

.6 
.6 
.6 
..5 
.4 

Sept. 

Oct. 

Nov. 

-aos 

-  .as 

-  .OS 

-  .1 

-  .1 

-  .1 

+  .5 
L35 
L8S 
LS 

aai 
ao 

29 

ao 
ai 

as 
as 
as 

29 

28 

ai 
as 
ai 
ae 

41 

a6 
a7 

405 
4  75 

ai 

45 

a  75 
as 

4  75 

a  75 

as 
as 
ai 
a  75 
4  as 
....... 

.6 
.5 
.5 
.5 
.5 

.4 
.4 
.4 
.4 
.4 

.4 

.  t 
.5 

-.1 

.6 
.6 
.5 

.  •> 
.4 

Dw. 

1897. 

21 

>2 

23 

24 

-ass 

-  .35 

-  .35 

-  .3 

-  .25 

-  .3 

-  .35 

-  .35 

-  .35 

-  .4 

2ao 

27.75 

27.0 

220 

L5.0 

12  0 

7.5 

as 
ai 

4  75 
44 

42 

a9 
a  75 

ao 
a  4 
as 
a2 
ai 

as 

29 

ai 
a  3 
a25 

2  95 
28 
27 
2  0 
2  5 

46 
27 
21 
L9 
L6 

LO 
.9 

.8 

.     / 

.    1 

ao 

Ll 
.9 
.8 
.7 

.6 
.5 
.3 
.4 

.4 

L45 

.as 

.15 

.0 

.06 

.05 

-  .05 

-  .05 

-  .05 

-  .1 

-  .1 

o24 
25 
29 

lao 

19.25 

2a  5 
ia2S 
7.5 

as 
as 

49 
45 
43 
40 

ao 

a  7 
as 
a7 

7.9 
47 

43 
49 

as 

41 

as 

as 
a  4 
a45 
as 
a  45 
as 

.4 

.1 
.1 
.1 
.4 

.6 
1.6 
L5 
20 
L2 

.9 
.  / 

:l 

.5 
.5 
.6 
.ft 

.S 

aos 

L9S 
2  95 
1.  75 

i'l 

L7 

•2ti 

17 

2  25 
L95 

•2S 

29 

30 

31 

1808. 

1 

•> 

Las 
Las 
2  as 

.95 

«a7 
a4 

3 

4 

a6 

41 

as 

4  75 

4  1 

8 

9 

10 

11 

12 

13            

a  75 

a4 

ai 

ao 
as 
a  1 

14 

15 

16 

17 

18 

19 

20 

21 

2  95 
2  9 

28 
2  75 

2  as 

2  95 
a2S 

a  95 

as 

23 

24 

25 

7.1 

as 
a  75 

26 

27 

41 

a  75 

28 

•K)             

as 

2  95 

30 

31 

1W9. 

2  75 

ai 

LS 

2 

3 

4 

5         

L8 
L6 
L4 
Ll 

a 

.9 

7. 

.8 

.8 

9 

.8 

10 

.8 
.7 

12 

2  2 

13 

14 

1.5         

a4 

3.1 
24 

L8 

17 

1.6 

18 

19 

1.3 
1.  1 

2) 

1.2 

''  Gage  heights  July  1  to  D'rceniberSl,  1898,  w«^n'.  reconlod  from  "  OakdaU'  lo\v<'rgHg«>"  at  Mms(»ii  }in<l 
Turners  Ferry. 

ft  Gage  heights  January  1  to  May  31,  1899,  were  recorded  from  "  Onkdah'  lower  gHp:e"  at  Mason  and 
Turners  Ferry. 
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Daily  gage  height,  infect,  of  Chattahoochee  River  at  Oakdale — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June*. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

InWI. 

21 

..  a  75 

&25 

&75 

485 

ais 

1.75 

1.35 

a4 

a4 

a9 

a4 

1.1 

22 

..  16 

5.2 

7.25 

465 

&5 

1.7 

as 

.4 

.4 

.7 

.9 

1.1 

23 

..  a9 

5.0 

9.5 

4  75 

ae 

1.56 

23 

.3 

.3 

.6 

20 

a4 

24 

..   4  25 

4.9 

9.0 

4  95 

as 

1.55 

1.9 

.2 

.3 

.5 

24 

a.  .> 

25 

..   4.1 

46 

&5 

7.25 

aa5 

1.8 

.8 

.1 

.3 

.6 

L7 

46 

26 

..   4.25 

ia23 

7.1 

ao 

a25 

2a5 

21 

.2 

.3 

.4  , 

ao 

a4 

27 

..  a7 

22.13 

6.2 

a  25 

a  IS 

22 

21 

5.2 

.2 

.6  1 

28 

24 

28 

..   a45 

18.88 

6.1 

5.25 

ai 

20 

5.9 

a4 

.2 

.5 

27 

2  0 

29 

..  a  25 

7.9 

.S.0 

a2 

1.8 

a  4 

1.4 

.2 

.9 

21 

2  1 

30 

..  as 

&45 

48 

ai 

1.6 

as 

a2 

.2 

.7 

1.8 

1.8 

31 

..   4.65 

12.3 

14 

a2 

28 

.6 

1.7 

1900. 

1 

..   1.0 

1.0 

45 

a4 

5l0 

ao 

5.0 

5.0 

20 

21 

2.4 

Z2 

2 

..   .7 

1.0 

5.9 

ai 

48 

a7 

45 

45 

20 

21  1 

24 

22 

3 

..   .5 

.9 

43 

ao 

45 

40 

ao 

40 

20 

2  1 

ao 

21 

4 

..   .6 

.9 

ae 

2.7 

40 

47 

7.5 

40 

1.9 

ao 

28 

2  3 

!*>....... 

.9 

2.9 

a5 

a3 

ai 

2.7 

2.8 

a9 
ao 

40 

as 

7.0 

as 

40 

as 

1.7 

1.8 

a4 
as 

27 
2  5 

4.  1 

1) 

..   1.2 

40 

i 

..   1.3 

2.2 
1.9 

ao 

8.8 

28 
2.7 

ao 
ao 

47 
9.7 

a4 
ao 

as 
as 

1.8 
1.8 

40  : 
40 

2  5 
25 

40 

8 

..   1.3 

as 

9 

..   1.2 

a8 

7.9 

2.7 

2.9 

las 

.5.8 

ao 

1.7 

a9 

24 

a7 

10 

..   1.1 

43 

6l9 

2.6 

2.9 

ao 

5.7 

ao 

1.7 

a5 

24 

as 

11 

..   2.0 

7.4 

5.5 

ao 

2.8 

5.0 

5.6 

ao 

1.6 

as 

24 

21 

12 

..  a  9 

8.0 

40 

a4 

2.7 

40 

5.4 

ao 

1.6 

a9 

24 

2  0 

13 

..  ao 

15.5 

ai 

5.4 

2.7 

45 

5.2 

ao 

43 

43 

23 

2  0 

14 

..   2.8 

2a7 

a2 

42 

2.0 

40 

5.0 

ao 

a4 

42 

22 

23 

15 

..  2.2 

1&4 

ao 

as 

2.6 

as 

46 

ao 

10.2 

40 

21 

23 

U) 

..      1.9 

6l0 

5.0 

a  3 

2.6 

ao 

44 

27 

a2 

ae 

21 

22 

17 

..   1.7 

48 

ae 

40 

2.5 

as 

43 

ao 

ao 

a4 

20 

21 

18 

..   1.8 

a8 

ao 

a9 

as 

4  5 

42 

40 

ai 

a2 

20 

2  1 

19 

..   2.9 

as 

4  5 

9.0 

a7 

ao 

41 

as 

ao 

ao 

1.8 

20 

20 

..   4.0 

ai 

a9 

7.3 

ao 

as 

40 

as 

28 

ao 

1.5 

23 

21 

. .   5.  8 

ao 

ae 

as 

ai 

ao 

a9 

ao 

28 

28 

1.5 

2  6 

22 

..   4.8 

42 

48 

7.0 

a2 

9.0 

as 

ao 

27 

ao  1 

1.H 

2  8 

23 

..   2.9 

43 

41 

a3 

a7 

lae 

a7 

ao 

25 

as  1 

2  0 

2  7 

24 

..  ao 

as 

as 

lae 

a9 

lao 

a? 

ao 

2  3 

as  1 

1.9 

an 

25 

..   ZG 

41 

7.7 

7.5 

a7 

17.5 

4  0 

27 

23 

ao. 

1.8 

2  8 

2«) 

..   1.9 

40 

7.5 

ao 

as 

11.4 

5.0 

27 

20 

ao 

L8 

27 

•27 

..   1.7 

a  3 

ao 

5.5 

a4 

las 

ao 

26 

2  0 

29 

.5.6 

2  5 

28 

..   1.5 

ao 

45 

5.0 

a  2 

7.5 

as 

25 

1.8 

2  8 

as 

2  3 

29 

. .   1.  5 

40 

5.0 

ao 

ao 

7.4 

ao 

1.5 

2  6 

23 

2  3 

30 

..   1.4 

as 

5.0 

2.5 

5.5 

lao 

ao 

1.5 

24 

2  0 

ao 

31 

..   1.3 

as 

24 

ao 

27 

24 

as 

1901. 

1 

..   2.1 

43 

2.4 

46 

ai 

as 

47 

26 

ao 

a7 

1.7 

1.6 

2 

..   2.3 

4  4 

2.4 

4  5 

ai 

a6 

41 

23 

5.0 

46 

1.7 

1.6 

3 

..   2.3 

5.0 

2.3 

47 

ai 

ao 

a9 

21 

48 

42 

l.G 

1.8 

4 

..   2.2 

5.2 

2.3 

45 

ao 

ao 

ao 

1.9 

46 

a9  ; 

1.8 

1.8 

5 

..   2.2 

5.0 

2.3 

43 

ao 

.5.3 

29 

1.8 

44 

ae 

1.8 

1.7 

t) 

..   2.2 

47 

2.1 

40 

29 

47 

28 

22 

40 

ai  1 

1.8 

L8 

7 

..   2.1 

41 

2.1 

40 

29 

43 

2  8 

9.9 

a7 

29  ' 

L7 

1.8 

8 

..   2.1 

40 

Zl 

a7 

ao 

40 

2  7 

a2 

ae 

2  8 

1.7 

1.7 

9.. 

2.5 

42 

41 

2.2 
a  3 

a7 
a7 

ao 
ao 

ae 
a  4 

27 
26 

ao 

29 

ae 
ae 

28 
27 

L7 
1.7 

1.7 

10 

..  ao 

1.7 

11 

..   9.0 

40 

as 

a7 

ao 

a2 

26 

6.7 

as 

27 

t7 

L7 

12 

..  19.9 

ao 

5.5 

a4 

ao 

a4 

25 

40 

a7 

27 

1.6 

1.7 

13 

..  22.0 

a  2 

44 

12.0 

ai 

as 

22 

42 

ae 

as 

1.6 

1.6 

14 

..  Ui.0 

ai 

a  4 

9.5 

ao 

5.1 

21 

44 

a9 

a2 

1.6 

1.8 

15 

..   8.4 

ao 

a2 

7.0 

ao 

lao 

21 

5.6 

a7 

29 

1.6 

26 

Hi 

..   5.1 

2.9 

a2 

5.3 

29 

9.8 

22 

9.8 

a7 

28 

1.7 

20 

17 

..   4.4 

2.9 

ao 

5.0 

28 

&3 

9.1 

las 

as 

28  i 

1.6 

1.8 

IS 

4  0 

2.8 
2.8 
2.7 

a'o 
ao 
ao 

ai 

7.7 
7.0 

28 
2  7 

a2 

7.1 
42 

a  9 

5.0 

a9 

9.0 

9.3 
9.2 

9.8 

14  6 
7.2 
43 

28 
2  7 
27 

1.6 
1.7 
1.9 

1  7 

19..   .  . 

4.0 

1.7 

30 

. .   3.  S 

1.7 

21 

. .  a  7 

2.7 

a  2 

.5.8 

7.1 

a7 

42 

las 

a9 

27 

1.8 

1.7 

22 

a  7 

2.0 

a  2 

ao 

18.7 

as 

ao 

17.5 

a9 

25 

1.7 

1.7 

23 

..  a4 

2.(i 

3  1 

5.4 

20.0 

a4 

29 

19.8 

as 

23 

1.8 

1.7 

24 

..  a  7 

2.5 

a  2 

5. 1 

7.8 

a  2 

27 

ia4 

as 

21 

1.8 

1.9 

25 

..  as 

2.5 

5.3 

4  8 

ao  ' 

a2 

2  6 

ia3 

ae 

20 

L8 

L8 

APALACHICOLA   DBAINAOE   BA8IK,   STBEAM   FLOW. 
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Daily  gage  height,  in  feet,  of  Chattahoochee  River  at  Oakdale  -('ontinue<l. 


Dav. 


Jan. 


Feb.     Mar.      Apr.     May.  j  June.    July.     Aug.     S»«pt.     Oct.     Nov.     Dec. 

I 


1901. 

2ft 

-   ■■      3L5, 

25 

la, 

5         48        &2 

49 

24 

10  1 

a4 

20 

■       1.8 

l.S 

J7 

a  6* 

24 
24 

2a5         4.5         4.0 
17.  0         4.  2        a  7 

42 

a9 

28 
2  6 

9.8 
9.1 

ai 

29 

1.8 
1.7 

1.7 
1.7 

1.8 

2S 

....        3.4 

24 

:» 

....     ai 

0. 5  I    a  5      a  1 

ao 

2  7 

K7 

3.2 

1.7 

1.7 

22.0 

:ft) 

4.6 

m 

t.  > 

i      ai      ai 

as 

ai 

as 

a6 

1.7 

1.6 

•27.0 

;?l 

4.3 

5.0   

..       7.1 

ao 

(16 

1.7 

2'j.  0 

1902. 

1 

....1      9.2 

7.2 

25. 0  !      7. 

1       a4 

a2 

26 

21 

24 

21 

.8 

24 

•> 

ao 

l&O 
19.2 

208        &4         a8 

la  3      &  2      a  K 

ai 
a  1 

26 

a4 

1.9 

1.8 

2.  I 
2  1 

1.5 
1.6 

.  7 
.  1 

26 

i 

....        h.\ 

7.0 

4 

....        4.2 

&G 

7. 

1        5. 8        a  6 

ao 

28 

1.8 

2  1 

1.8 

.5 

8.6 

.">........... 

17 

ao 

4.3 

7.  H         5.  2         a  6 

&  0      4. 8      a  6 

28 
28 

2  6 
2  4 

1.8 
1.8 

24 
23 

1.5 
1.6 

.5 

1 

1        •  < 

49 

«• 

3.2 

41 

<........... 

3.1 

Z.2 

28 

5.  2         4.  9         a  (i 
46         4.9         a5 

28 
28 

24 
2  1 

1.9 
1.9 

21 
2  0 

21 

1.8 

.9 

.8 

as 

H 

....       28 

24 

1* 

....       2.5 

28 

4.  4         5. 0  '      a  5 

28 

21 

1.8 

a5 

1.6 

1.0 

1.9 

10 

....       2.3 

27 

4.1         4. 

4        a  5 

27 

1.8 

1.8 

a2 

1.5 

1.2 

1.8 

11 

....       23 

27 

as      4. 2      a  6 

27 

1.8 

1.9 

28 

L4 

1.3 

1.6 

12 

....       2.3 

28 

I    a  6      4. 2  1    as 

27 

a6 

1.S 

23 

1.8 

1.0 

1.6 

13 

....        23 

28 

5. 5      as      an 

27 

24 

1.8 

2  3 

2  I 

.9 

1.8 

14 

....       21 

28 

1    4.8      a  8      a  6 

2  6 

22 

1.8 

48 

1.0 

.  7 

1.6 

l.'».            .    .    . 

21 

28 
3.0 

5l  7      as      a  6 

11.4         3.6         3.8 

28 
.'i.6 

26 
2  4 

1.7 

1.7 

a5 

2  8 

1.4 

1.6 

.6 

.8 

1.7 

16 

. . . .       21 

5.4 

17 

....       21 

'      3.2 

8. 0       as       3. 8 

4.2 

2  2 

1.7 

2  4 

1.2 

.9 

7.0 

IN 

21 

ai 

28 
28 

,     &2      4.1      as 

'    5.6      4.1      as 

4. 8      as      a  5 

a4 

40 

a6 

2  1 

1.8 
1.8 

1.7 
1.7 
1.8 

2  4 
2  6 
2  6 

1.4 
1.5 
1.6 

1.3 

,       1.0 

1.1 

6.0 

ly 

23 

40 

3ri 

....       22 

27 

21 

26 

ao 

4. 6      as      a  5 

41 

22 

1.8 

26 

1.2 

1.0 

ao 

■^> 

26 

3.0 

,      28 

4. 4      as      a  5 

4.1      as      a4 

44 

42 

2  0 
1.9 

1.8 
1.6 

2  4 
2  1 

1.0 

.8 

.8 
.8 

29 

2* 

....       25 

24 

24 

24 

28 

4.1      a6      a2 

42 

1.8 

1.6 

2  1 

.7 

.9 

20 

2.5 

....        24 

ao 

1    as      a6      a2 

as 

1.8 

1.6 

5.7 

.5 

1.0 

1.8 

26 

24 

-    a6 

as 

2a2 

as      a  6      a  2 
42      a6      a2 
&4 ,    a6      a2 

as 
ao 

28 

1.8 
1.8 
2  6 

1.0 
1.5 

I.  8 

5.8 
46 
7.9 

.8 

.9 

1.0 

48 
4  3 
a  6 

1.7 

27 

24 

1.6 

2S 

....       28 

1.7 

2^ 

il 

1 

21. 
21. 

Q      a4      ai 
7      15      a  1 

2  8 
2  8 

2  7 
2.) 

2  7 

2  6 

5.2 

ai 

.9 

.  i 

1       1.9 
1.6 

20 

») 

....       4.0 

a  4 

31 

....        4.6 

9.8   

3.1 

-- 

■-#-  • 

2.1 

2  4 

..I 

3.0 

Day. 

Jan. 

1 

Feb.      ] 

1 

kfar. 

Nov. 

Dec. 

1 

Da: 

190; 

Jan. 

Fib. 

Mar. 

Nov. 

1 

DlT. 

1903. 

1 

..        2.6 

3.0 

19.4 

1.0 

1.0 

17. 

' 

2.5 

24.0  . 

5.9 

1.3 

1.3 

•1 

2.8  1 

2.9 
3.4 

12.0 
7.2 

"i.'s" 

1.0 
1.0 

18. 
19. 

1 

2.4 

2.2  ' 

25.6 
9.4 

4.8 
4.6 

1.7 
1.5 

1.3 

:i 

..       3.1 

1.3 

4 

2.8 

7.6 

6.6 

2.0 

1.0   1  ' 

20. 

2.1 

4.9 

5.0 

1.5 

1.5 

5 

..       2.5 

10.2 

5.8 

2.0 

1.0  ,  • 

21. 

1 

2.0 

2.7 

11.4 

1.5  , 

1.6 

♦; 

..       2.4 

6.7 

6.4 

3.0 

1.0 

22. 

1 

2.0 

3.0  , 

13.0 

1.3  1 

1.6 

J  ........... 

..        2.6 
..       2.8 

7.7 
18.0 

5.8 
5.8 

2.0 
1.5 

1.0      ' 
1.0      ' 

23. 
24 

1 

1.9  ' 
2.2 

3.2  ' 
3.7 

21.0 
23.4 

1.3 
1.2 

1.5 

s 

1.5 

9 

..       2.7 

15.6  , 

5.5 

1.5 

1.0     ■ 

25. 

2.5 

4.1 

22.4 

1.1 

1.5 

10 

..        2.5 

7.8  ' 

7.4 

1.3 

1.2      ' 

2«i. 

2.4 

3.7 

8.H 

1.2  , 

1.7 

11 

3.3 

11.0; 

12.4 

1.3 

1.2  1    ' 

27. 

1 

2.0  1 

4.2 

4  ..) 

1.0  ' 

1.7 

12 

4.0 
4.9 

16.0  ' 
10.6 

15.0 
11.4 

1.5 
1.4 

1.0  '   ■ 
1.3      ' 

28. 
29. 

1 

2.3 
2.7  1. 

11.4 

6.8 
10.  S 

I.O 
1.0 

1.5 

1.5 

14 

3.8 

4.7 

7.7 

1.3 

1.5 

10. 

4.5  ,. 

nj.6 

1.(1 

1.4 

15 

3.2 

5.8 

6.8 

1.2 

1.5      . 

31. 

3.4  1. 

15.8 

1.3 

Iti 

..       2.8 

1 

5.8 

1 
1 

6.0 

1.2 

1.3 

1 
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Daily  gage  height,  in  feet,  of  Chattahoochee  River  at  Oakdale — Continued. 


—                

— 

' 

. 

Day. 

Jan. 

Feb. 

1.6 
1.5 
1.7 
1.5 
1.5 
1.5 
1.6 
3.6 
3.0 
3.6 
4.0 
2.7 
2.0 
1.8 
2.0 
1.9 

Mar. 

2.0 
2.3 
2.4 
2.4 
2.0 
2.3 
4.5 
8.2 
4.0 
3.0 
2.8 
2.5 
2.2 
2.5 
4.5 
3.0 

Apr. 

2.0 
2.0 
1.9 
1.8 
1.8 
1.5 
1.7 
2.5 
3.0 
5.0 
3.0 
2.5 
2.2 
2.0 
1.9 
1.9 

May. 

i 

Day. 

Jan. 

leb. 

1.0 
1.6 
1.7 
2.5 
2.7 
4.5 

i  .  1 

4.3 
3.5 
3.0 
2.8 
2.4 
2.0 

Mar. 

2.5 
2.0 
2.0 
2.0 
1.8 
2.0 
■  3.8 
4.0 
4.'4 
4.0 
3.0 
2.6 
2.3 
2.0 
1.8 

Apr. 

2.0 
2.0 
1.8 
1.7 
1.7 
1.7 
1.7 
1.5 
1.5 
1.5 
1.7 
1.7 
1.5 
1.5 

May. 

1904. 
1 

1.3 
1.3 
1.7 
1.3 
1.3 
1.3 
1.4 
1.4 
1.3 

l:J 

1.3 
1.5 
1.6 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.8 
4.0 
4.5 
2.7 
2.0 
1.8 
1.7 
1.7 
1.7 

1904. 
17 

1.7 
1.5 
1.9 
1.6 
1.5 
1.7 
4.0 
4.0 
3.5 
3.0 
3.0 
3.0 
3.5 
3.6 
1.6 

1.5 

2 

1  18 

19 

20 

21 

22 

23 

1.5 

3::::.: 

4 

5 

6 

7 

1.4 
1.3 
1.3 
1.0 
1.0 

S 

1  24 

1  0 

9 

25 

1.0 

10 

26 

.8 

11 

12 

13 

14 

15 

27 

28 

1  29 

'  30 

31 

.8 

.8 

.8 

1.0 

1.7 

16 

Rating  tables  for  Chattahoochee  River  at  Oakdale. 
OCTOBER  15,  1895,  TO  DECEMBER  31,  1896.a 


Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft.   ' 
1,356 

Gage 
height. 

I     Feet. 

Dis- 
charge. 1 

Sec.-ft. 

GafD 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Sec.-ft. 
3,223 

-0.60 

760 

0.70 

\        2.00 

2,1& 

3.30 

-  .50 

790 

.80 

1,412 

2.10 

2,227 

3.40 

3,315 

-  .40 

821     , 

.90 

1,469 

2.20 

2,301 

3.50 

3,410 

-  .30 

S56    ' 

1.00 

1,528 

2.30 

2,377 

'        3.60 

3,508 

-  .20 

89.5 

1.10 

1,586 

2.40 

2,455 

3.70 

3,608 

-   .10 

938    1 

1.20 

1,646 

2.50 

2,536 

3.80 

3,711 

.00 

985 

1.30 

1,707 

2.60 

2,616 

3.00 

3,817 

.10 

1,035 

1.40 

1,769 

2.70 

2,698 

4.00 

3,»8 

.20 

1,086 

1.50 

1,832 

2.80 

2,782 

4.20 

4,154 

.30 

1,138 

1.60 

1,896 

2.90 

2,868 

4.40 

4,391 

.40 

1,191 

1.70 

1,961 

3.00 

2,956 

4.60 

4,640 

.50 

1,245    1 

1.80 

2.027 

3.10 

3,044 

4.80 

4,899 

,60 

1,300    ' 

J 
675 

1.00 

ANUAR'i 
1.50 

2,085 

• 

r  1  TO  D 

1,8.55 

3.20 
ECEMBEl 

3,133 

a  31,  1897.1 
4,340 

5.00 

5,170 

-0.50 

1 

'        4.00 

8.00 

9,740 

-  .40 

725 

1.60 

1,927 

4.20 

4,610 

8.20 

10,010 

-  .30 

775 

1.70 

2,000 

4.40 

4,880 

8.40 

10,280 

-  .20 

825 

1.80 

2,075 

4.60 

5,150 

8.60 

10,550 

-  .10 

876 

1.90 

2,1.50 

4.80 

5,420 

8.80 

10.820 

.00 

928 

2.00 

2,226    1 

5.00 

5,090 

9.00 

11,090 

.10 

980 

2.10 

2,303 

5.20 

5,960 

'        9.20 

11.360 

.20 

1,035 

2.20 

2,380 

5.40 

6,230 

9.40 

11,630 

.30 

1,091 

2.30 

2,460 

5.60 

6,  .500 

,        9.60 

11,900 

.40 

1,148 

2.40 

2,540 

5.80 

6,770 

9.80 

12, 170 

.fiO 

1,20<> 

2.  .50 

2,620 

6.00 

7,040 

10.00 

12,440 

.60 

1,2(J6 

2.(50 

2,702    ' 

6.20 

7,310 

11.00 

13,790 

.70 

1,326 

2.70 

2,78;5 

6.40 

7,580 

12.00 

1.5, 140 

.80 

1,388 

2.80 

2,870 

1        6.60 

7,850 

13.00 

16,490 

.90 

1,450 

2.90 

2,9»V) 

6.80 

8,120 

14.00 

17,840 

1.00 

1,515 

3.00 

.3,060 

7.00 

8,390 

15.00 

19,190 

1.10 

l,r>80 

3.20 

3,275 

7.20 

8,660 

16.00 

20,540 

1.20 

1,647 

3.40 

3,. 5.30 

7.40 

8,930 

17.00 

21,890 

1.30 

1,715 

3.()0 

3,800 

7.60 

9.-200    : 

1.40 

1,78.5 

3.80 

4,070 

7.80 

9,470 

1 



_^  

a  Discharge  estimated  above  gage  height,  5.0  feet. 

6  A))ove  giigp  height  3.40  the  rating  curve  is  h  tangent,  the  <lifference  lielng  1.35  per  tenth. 
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Rating  tables  for  Chattahoochee  River  at  Oakdale — Continued. 

JANUARY  1  TO  JUNE  30,  1808.a 


Gage 
height. 

Difl. 
chaige. 

Gage 
height. 

Dia- 
chaige. 

Gage 
height. 

Dia- 
charge. 

(tace 
,    bi*ight. 

Dis- 
charge. 

Feet. 

5ef^. 

Feet. 

Sec.-ft. 

Feet. 

8ec.-fl. 
3,830 

Feet, 

Sec.'fi. 

-0.20 

1.80 

2,130 

3.80 

7.«0 

9,000    ' 

-  .10 

970 

1.90 

2,200 

3.90 

3,930 

7.80 

9.300 

.00 

i.oao 

2.00 

2,270 

4.00 

4,030 

,1        8.00 

9,1500    , 

.10 

1,075 

2.10 

2,345 

4.20 

4,250 

8.50 

10..'i'H) 

.30 

1,130 

2.20 

2,420 

4.40 

4,470 

9.00 

11.100 

1          ..10 

1,185 

2.30 

2,495 

4.60 

4,600 

9.  .'A) 

U.HSO 

>          .40 

1,240 

2.40 

2,570 

4.80 

4,920 

10.00 

12.(00 

..SO 

1,295 

2.50 

2,650 

5.00 

5,160 

10. :« 

13,  AW    ; 

.00 

1,350 

2.1)0 

1      2,730 

5.20 

5,420 

11.00 

14.100 

.?0 

1,405 

2.70 

2,815 

5.40 

5,700 

1       12.00 

IS.iiOO 

.» 

1,470    1 

2.80 

2,900 

5.60 

6,000 

13.00 

17,100 

.90 

1,530 

2.90 

2,985 

5.80 

6,300 

14.00 

18.(J0O 

1.00 

1,500 

3.00 

3,070 

6.00 

6,600 

15.00 

20,100 

1.10 

l,fim 

3.10 

3,160 

6.20 

6,900 

1        16.00 

21,600 

1.20 

i,?ja  1 

3.20 

3,250 

6.40 

7,200 

17.00 

23,100 

1.30 

1,785 

3.30 

3,340 

6.60 

7,500 

,       18.00 

24,(i00 

1.40 

l,Afi0 

3.40 

3,430 

6.80 

7,800 

1       19.00 

26,100 

1.50 

1,920 

3.50 

3,530 

7.00 

8,100 

20.00 

27,600 

1.60 

1,990 

3.60 

3,630 

7.20 

8,400 

1.70 

2,oeo 

3.70 

3,730 

7.40 

8,700 

t 

JULY  1,  1898,  TO  MAY  31,  1899.b 


0.70 

730    , 

3.80 

3,050 

7.20 

7,260 

13.00 

14,800 

.80 

780    ' 

4.00 

3,250 

'        7.40 

7,520 

14.00 

16,100 

.90 

840     ' 

4.20 

3,450 

7.60 

7,780 

15.00 

17,400 

1.00 

900 

4.40 

3,650 

'        7.80 

8,040 

16.00 

18,700 

1.20 

i,cwo    ; 

4.60 

3,900 

8.00 

8,300 

17.00 

20,000 

1.40 

1,150     ' 

4.80 

4,150 

1        8.20 

8,  .560 

18.00 

21,300 

1.60 

1,280    1 

5.00 

4,400 

'        8.40 

8,820 

19.00 

22,600 

1.80 

1,420 

.5.20 

4,660 

8.60 

9,080 

20.00 

23,900 

2.00 

1,560 

5.40 

4,920 

8.80 

9,340    1, 

21.00 

25,200 

2.20 

1,700     ' 

5.60 

5,180 

9.00 

9,600     ' 

22.00 

26,500 

2.40 

1,850    . 

5.80 

5,440 

9.20 

9,860 

23.00 

27,800 

1         2.60 

2,000    !l 

6.00 

5.700 

9.40 

10,120 

24.00 

29,100 

1         2.80 

2,150 

6.20 

5,960 

9.60 

10,380 

25.00 

30,400 

i         3.00 

2,300 

6.40 

6,220 

9.80 

10,  (^ 

26.00 

31,700 

3.20 

2,470 

6.60 

0,480 

,      10.00 

10,900 

27.00 

.33,000 

3.40 

2,650     ' 

6.80 

6,740 

'      11.00 

12,200 

28,00 

34,300 

3.60 

2,850 

7.00 

7,000 

12.00 

13,500 

JUNE  1, 1809,  TO  DECEMBER  31,  1900, « 


0.10 

870 

1.30 

1,.560 

2.  .50 

2,  .540 

3.70    . 

3.720 

.20 

910 

1.40 

l,(i30 

2.iXS 

2,630 

3.80 

3. 825 

.30 

050 

1.50 

1,700    „ 

2.70 

2,720 

3.90     1 

3,930 

.40 

1,000 

1.60 

1,780 

2.80 

2,810 

4.00 

4,035 

.50 

1.050 

1.70 

1,860 

2.90 

2,905 

4.20 

4.250 

.60 

1,100 

1.80 

1.940 

3.00 

3,000    , 

4.40 

4,470 

.70 

1,160 

1.90 

2,020 

3.10 

3,100 

4.60 

4,700 

.80 

1,220 

2.00 

2,100 

3.20 

3,200 

4.  HO     1 

4,930 

.90 

1,280 

2.10 

2,185  ; 

3.30 

3,300 

.5.00 

5,  U» 

1.00 

1,350 

2.20 

2,2;o    ' 

3.40 

3,405 

1 

l.IO 

1,420 

2.30 

2,3€0 

3.50 

3,, 510     1 

1 

1.20 

1,490 

2.40 

2,  ^-iO 

1 

3.f» 

3,fil5     1 

1 

a  Al>ove  gage  height  5.40  the  rating  curve  is  a  tangent,  the  difference  Inking  150  per  tenth. 
b  Applies  only  to  the  gage  heights  recorded  from  the  lower  gage  at  MaMon  and  Turners  Ferry.    Al)ove 
5.0  feet  the  ratmg  curve  is  a  tangent,  the  difference  ))eing  i:K)  \yoT  tenth. 

e  A  bove  gage  height  5.0  feet  the  above  table  is  the  same  as  the  Uibie  used  from  January  1  to  June  30, 1898. 
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Rating  tables  for  Chattahoochee  River  at  Oahdale — Continued. 

JANUARY  1  TO  DECEMBER  31.  1901.a 


Gage 
height. 

Dis- 
chaiige. 

Gage 
height. 

Dis- 
charge. 

Sec.'ft. 

Gase 
height. 

Feet. 

Dis- 
chaige. 

Sec-ft.  1 
6,256 

i     Gage 
'  height. 

Feet. 

Di»-     ' 
chaige.  , 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 
8.964 

I       1.60 

I,(i00 

3.  .-50 

3,210 

5.40 

8.60 

1.70 

1,768 

3.60 

3.305 

5.50 

«,370 

8.80 

9,132 

1.80 

1,827 

3.70 

3,402 

5.60 

5,484 

9.00 

1      9,360 

1.90 

1.898 

3.80 

3,500 

6.70 

6,598    i 

9.20 

9,588 

2.00 

1,970 

3.90 

3,600 

5.80 

6,712 

'    9.40 

'      9,816 

2.10 

2,044 

1        4.00 

3,702 

5.90 

5,826    , 

9.60 

10,044 

2.20 

2,110 

4.10 

3,80) 

6.00 

5,940 

9.80 

10,272 

2.30 

2,195 

4.20 

3,909 

I        6.20 

6,168 

1      10.00 

10,500 

2.40 

2,272 

4.30 

4,014 

'        6.40 

6,396 

10.50 

11,070 

2.50 

2,350 

4.40 

4,121 

6.<i0 

6,624 

11.00 

11,640 

2.60 

2.430 

4.50 

4,230 

'        6.80 

6,852 

11.50 

i    12,210 

2.70 

2,511 

4.60 

4,344 

7.00 

7,080 

12.00 

12,780 

2.80 

2,593 

4.70 

4,458 

7.20 

7,308 

12.50 

13,350 

2.90 

2,676 

4.80 

4,572 

7.40 

7,536 

13.00 

13,920 

3.00 

2,760 

4.90 

4,686 

7.60 

7,764 

13.50 

14,490 

1        3.10 

2,846 

1        5.00 

4.800 

7.80 

7,992 

14.00 

15,060 

3.20 

2,934 

1        5.10 

4,914 

1        8.00 

8.220 

14.50 

15,630 

3.30 

3,024 

5.20 

5,028 

8.20 

8,448 

3.40 

3,116 

5.30 

5,142 

8.40 

1 

8,676 

JANUARY  1  TO  DECEMBER  31, 1902.& 


0.50 

950 

1 

1.60 

1,620 

2.70 

2,415 

1 

'        3.80 

3,450 

.60 

1,005 

1.70 

1,685     1 

2.80 

2,500 

3.90 

3,555 

.70 

1,060 

1.80 

1,750    , 

2.90 

2,585 

4.00 

3,666 

.80 

1,120 

1.90 

1,820 

3.00 

2,675 

4.10 

3,776 

.90 

1,180 

2.00 

1,890 

3.10 

2,765 

4.20 

3.885 

1.00 

1,240 

2.10 

l,9tX) 

3.20 

2,865    1 

4.30 

4,000 

1.10 

1,300 

2.20 

2,030 

3.30 

2,950    , 

4.40 

4,115 

1.20 

1,360 

2.30 

2,105 

3.40 

3,045 

4.50 

4,230 

1.30 

1,425 

2.40 

2,180 

3.50 

3,145 

1 

1.40 

1.490 

2.50 

2,255 

3.60 

3,245 

1.50 

1,555 

2.60 

2,335 

3.70 

1 

3,345 

J.VNUARY  1,  1903,  TO  DECEMBER  31, 1904. 


0.80 

1,180    ' 

2.30 

2,170    , 

3.80 

3,450 

11.00 

11.340 

.90 

1,240 

2.40 

2,246 

3.90 

3,545 

12.00 

12,540 

1.00 

1,300 

2.50 

2,320 

4.00 

3,640 

1      13.00 

13,840 

1.10 

1,360 

2.60 

2,400 

4.50 

4,140 

14.00 

15, 140 

1.20 

1,420 

2.70 

2,480 

5.00 

4,640 

15.00 

16,540 

1.30 

1,480    ' 

2.80 

2,560 

5.50 

5,140 

16.00 

17,940 

1.40 

1,645 

2.90 

2,645 

6.00 

5,640 

17.00 

19,400 

1.50 

1,610 

3.00 

2,730 

6.  .50 

(i,190 

18.00 

20,960 

1.60 

1,675     , 

3.10 

2,815 

7.00 

6,740 

19.00 

22,800 

1.70 

1,740 

3.20 

2.000 

7.  SO 

7,290 

20.00 

25,000 

1.80 

1,810 

3.30 

2,990 

8  00 

7,840 

21.00 

27,800 

1.90 

1,880 

3.40 

s.cj'O    ; 

8.£0 

8,390 

•      22.00 

31,300 

2.00 

1.950    : 

3.50 

3, 170     1 

9.00 

8, 940 

23.00 

34,800 

2.10 

2.020 

3.(.0 

3,2t0 

9.50 

9,540 

24.00 

38,300 

2.20 

2,095     1 

3.70 

3,355 

10.00 

10, 140 

25.00 

41,800 

_.- 

1. 

.    —  «*    - 

. 

a  Between  gage  heights  4.50  and  14.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  114  per  tenth. 
Above  gage  height  14. 0  feet  the  1904  rating  curve  has  lx*en  used  to  obtain  revised  estimates  for  1901. 

i>  Between  gage  heights  4.5and  14.0  feet  the  above  table  is  the  same  as  the  1901  table.  Above  gage  height 
14.0  feet  the  1904  rating  curve  has  lK»en  used  to  obtain  revised  estimates  for  1902. 
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Btslimated  monthly  discharge  of  Chattahoochef  River  at  Oakdale. 

[Drainage  area,  1,360  aquare  miles.] 

Diachai^ge  in  woontl-feet.        '  Uun-off. 

Month. 


October  15  to  31. 

XovHinljer 

D<Ha»mher 


18d5. 


January. . . 
February. . 

March 

.\pri] 

May 

June 

July 

.\ii^Rt 

SepU-nilwr. 
October. . . 
Noveiiil)«»r. 
December. 


lH9t;. 


The  year. 


January. . 
Febniary, 
March.... 

April 

May 


1807. 


June 

July 

August 

September, 
October. . . 
November. 
December. 


The  year. 


January. . . 
February.. 

March 

April 

May 

Jane 

July 

August 

Sept«?mber. 
C>ctober... 
November. 
December. 


1898w 


The  year. 


January. . . 
February.. 

March 

-\pril 

May 

June 

July 

August.... 
Septemljer. 
October,. . 
November. 
Decern  tier. 


IMfH. 


The  year. 


January.. . 
February . . 

March 

April 

May 

Juni» 

July 

August.... 
St'ptember. 
October. ,. 
November. 
December. 


1900. 


The  year. 


Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

1.180 

970 

1,038 

0.67 

0.43 

l,«il 

1,130 

1,293 

.83 

.92 

2,911 

1.140 

1,4.Y2 

.92 

1.06 

12,000 

l,a56 

2,821 

1.81 

2.09 

7,400 

1,707 

2,767 

1.77 

1.00 

2,120 

1,5% 

1,790 

1. 15 

1.33 

2,740 

1,328 

1,599 

1.02 

1.14 

3,0«X 

1,0(K) 

1,384 

.89 

1.02 

2.227 

875 

1,272 

.82 

.91 

24,(J00 

821 

3,891 

2.  .50 

2.H9 

l.Wl 

821 

1,075 

.69 

.79 

1,300 

745 

8.')0 

.54 

.60 

i,4<'<y 

iny 

913 

..58 

.67 

4,  (MO 

1,0W) 

1,608 

1.03 

1.15 

3. 133 

1.112 

1,4.54 

.93 

1.07 

24,  WX) 

74.5 
1,035 

1,78.5 

1.14 
1.  (V) 

1.5.  .56 

9,065 

2,575 

1.90 

(i,.^i.') 

2,150 

3,734 

2.39 

2.49 

I5,9rx) 

2,075 

5,U58 

3.  (VI 

419 

21,890 

2,226 

5, 147 

3.30 

3.68 

4,475 

1,515 

2,130 

1.37 

1..58 

1,801 

1,091 

1.4:i8 

.92 

1  02 

15,.54'> 

1,177 

3,360 

2. 15 

2.48 

2,9«5 

1,007 

1,452 

.93 

1.07 

1,20«) 

725 

845 

..54 

.60 

1,85,> 

675 

979 

.('»3 

.72 

2,113 

87»i 

1,078 

.69 

.77 

3,013 

l,20(i 

1.845 

1.18 

1.3(i 

21,  WW 

675 

2,. 520 

l.(i2 

21. 8t; 

9,150 

1,295 

2,288 

1.47 

1.69 

1,920 

1,240 

1,450 

.93 

.97 

10,200 

1,18.5 

1,984 

1.27 

1.46 

14,. Ti.-) 

l,(i88 

3,4'25 

2.20 

2.45 

2,Hi.-> 

i,i:>8 

l,.5ii(i 

1.00 

1.15 

2,095 

920 

1,181 

.76 

.84 

14,020 

730 

2,80(> 

1.80 

2.08 

18,700 

1,490 

4,774 

3.06 

3.  .53 

33,975 

1,925 

7,434 

4  77 

.5. 31 

28,450 

1,850 

6.096 

3.91 

4  51 

4,.'>30 

2,150 

2,880 

1.92 

2. 14 

8,950 

2,112 

3.179 

2.09 

2. .-« 

33,975 

2,385 

3,2.56 

2.09 
2.  :J8 

28.48 

6,675 

3,712 

2. 75 

26,69.5 

3,;w) 

8,511 

5.  4(i 

.5.68 

29, 42.-) 

4,. 337 

9,178 

5.88 

6. 77 

14,800 

3,962 

5,931 

,'^.80 

4  24 

5,800 

2,385 

3.280 

2.10 

2.43 

4,930 

1,740 

2,310 

1.48 

i.a5 

6,450 

1,220 

1,948 

1. 25 

1.44 

5,420 

870 

1,.106 

.97 

1.12 

4,700 

010 

1,413 

.91 

1.01 

2,100 

870 

1,175 

.75 

.8() 

3,000 

1,000 

1,4(»8 

.90 

1.00 

7,200 

l,Ui0 

2.'>42 

1.44 

l.tM5 

29,425 

870 

3,5.51 

2.28 

30.  (il 

6,300 

1,050 

2,275 

\.m 

1.68 

28,  (wX) 

l.fso 

5,92<» 

3.80 

.s.  95 

10.8(X) 

3,000 

5,137 

3.  29 

3.79 

18,000 

2,630 

5,484 

3.  .52 

3. 92 

5, 1(10 

2,4:,o 

3.29:> 

2. 1 1 

2.44 

24,(i0() 

3.0(K) 

8,207 

5.  2<1 

5.  87 

12,(100 

3,720 

5,847 

3.  75 

4.  32 

5,  UK) 

2,540 

3,275 

2.  10 

2.  43 

12,«X) 

1,700 

.),277 

2.10 

2.31 

A.MXi 

2, 18.5 

3,234 

2. 07 

2.  39 

6,000 

1.700 

2,4;^) 

\.:^\ 

1.74 

4,140 

2, 100 

2,7.53 

1.76 

2. 03 

2X,(i.50 



l,a50 

4,2l-.2 

2.73 

3«1. 1)0 
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Estimated  monthly  discharge  of  Chattahoochee  River  at  Oakdale — (Continued. 


Month. 


January. . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
Octol)er... 
Novemljer. 
December. 


IQOl.o 


The  year. 


January... 
February.. 

March 

ADrii 

liay 

June 

July 

August 

September. 

October 

November. 
December. 


The  year. 


January;.. 
February . 

March 

Novemljer . 
December. 


January.. 
February . 

March 

April 

May 


1902.a 


1903. 


1904. 


Diachaige  In  second-feet. 


Run-ofl[. 


Maximum. 

Minimum. 

Mean. 

Sec. -ft.  per 
sq.  mile. 

Depth  In 
inches. 

31,300 

2.044 

5,536 

3.55 

4.09 

5,028 

2,272 

J,214 

2.06 

2. 15 

36,550 

2,044 

5,303 

3.40 

3.92 

12,780 

2,846 

5,140 

3.30 

3.68 

25,000 

2,511 

4,781 

3.06 

3.53 

10,500 

2,934 

4,74Q 

3.04 

3.39 

9,474 

2,040 

3,225 

2.07 

2.39 

24,500 

1,829 

7,847 

5.03 

5.80 

15,980 

2,676 

4,153 

2.66 

2.97 

4,344 

1,758 

2,600 

1.67 

1.93 

1,898 

1,690 

1,763 

1.13 

1.26 

48,800 

1.690 

5.583 

3.58 

4.13 

48,800 

1,690 

4,492 

2.88 

39.24 

9,588 

1,960 

2,881 

1.85 

2.13 

35,500 

2,415 

5,788 

3.71 

3.86 

41,800 

3,245 

8,964 

5.76 

6.64 

7,194 

3,045 

4,065 

.  2.61 

2.91 

3,450 

2,765 

3,150 

2.02 

2.33 

5,484 

2,335 

3,004 

1.93 

2.15 

3,245 

1,760 

2,113 

1.35 

1.56 

2,415 

1,555 

1,788 

1.14 

1.31 

8,106 

1,890 

2,938 

1.88 

2.10 

1,960 

950 

1,470 

.94 

1.08 

4,572 

950 

1,481 

.95 

1.06 

8,904 

1,620 

3,032 

1.94 

2.24 

41,800 

950 

3,391 

2.17 

29.37 

4,540 

1,880 

2,570 

1.65 

1.90 

43,900 

2,480 

9,710 

6.22 

6.48 

36,200 

4,240 

11,501 

7.37 

&51 

2,730 

1,300 

1,567 

1.00 

1.12 

1,740 

1,300 

1,483 

.95 

1.10 

3,640 

1,480 

r        1,993 

1.28 

1.48 

7,510 

1,610 

2,504 

1.61 

1.74 

8,060 

1,810 

2,749 

1.76 

2.03 

4,640 

1,610 

1,983 

1.27 

1.42 

4,140 

1,180 

1,699 

1.09 

1.26 

a  Kstiniatos  revised  al>ovo  gag:>  height  14.0  feet  on  the  basis  of  the  1904  rating  curve^ 


CHATTAHOOCHEE    RIVER    AT    WEST   POINT. 

This  station  was  established  July  30,  1896,  by  M.  R.  Hali,  and  the 
gage  is  now  maintained  by  the  United  States  Weather  Bureau.  It 
is  located  at  the  Montgomery  street  wagon  bridge. 

The  channel  is  straight  for  about  2,000  feet  above  and  3,000  feet 
below  the  station.  The  current  has  a  fair  velocity,  except  at  low 
stages.  The  right  bank  is  high  and  overflows  only  at  liigh  water, 
when  most  of  the  town  is  covered.  The  left  bank  is  somewhat  lower 
and  overflows  for  about  800  feet  at  a  gage  height  of  20  feet.  The 
bed  of  the  stream  is  of  sand  and  gravel  and  is  unstable 

The  bridge  from  which  discharge  measurements  are  made  is  in 
three  spans,  with  short  approaches  from  each  end.  The  floor  of  the 
bridge  is  about  24  feet  above  low  water.     The  initial  point  for  sound- 
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ings  is  the  end  of  the  hand  rail  on  the  ri^jht  bank,  downstream  side 
of  the  bridge.  A  standard  chain  gage  is  fastened  to  the  outside  of 
the  iron  raihng  of  the  downstream  footway  at  a  point  122  feet  from 
the  initial  point  for  soundings;  length  of  chain^  29.26  feet.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  the  downstream 
end  of  the  second  iron  floor  beam  under  the  bridge  floor  from  the 
right-bank  end  of  the  bridge;  elevation,  24.19  feet.  (2)  The  top  of 
the  thirty-eighth  milepost  on  the  Franklin  and  West  Point  survey  of 
the  United  States  Engineers.  This  post  is  a  cast-iron  cap  6  inches 
square,  set  in  concrete,  approximately  on  a  level  with  the  ground, 
and  marked  **U.  S.  38."  A  raised  point  in  the  center  of  the  cap  is 
the  bench  mark;  elevation,  15.68  feet.  The  location  of  this  post  is 
on  the  right  bank  of  the  river,  340  feet  upstream  from  the  wagon 
bridge  and  50  feet  from  the  edge  of  the  river  and  60  feet  south  of 
the  Episcopal  Church. 

Discharge  tnfasurements  of  Chattahoochee  River  at  Wat  Point. 


Dat«. 


I   Gaffe       Dis- 
heiinbt.   charge. 


Date. 


Octol)er22. 


1805. 


Feet. 
1.70 


1896. 


June  29 

July  30 

August  14 

Septembers.. 
S<?pteniber25. 
October  28. . . 


January  23. . . 

April  26 

May  4 

May  19 

June  o 

June  19 

July  8 

July  23 

August  14 

Septemlwr  4.. 
September  22. 
Noveml)er  9.. 
November  23. 
Decpmber  17 . 


1897. 


IK.Ji. 


January  18. . . 
February  1«. 

March  17 

.\pril  6 

April  21 

April  26 

May  17 

June  11 

July  6 

August  5 

September  2. 
September  3. 

October  5 

October  29... 
November  29 


March  14 
Aoril  24. . 
May  13  .. 
Jane2«  .. 


xm^. 


2.46 
1.72 
L20 
1.15 
1.75 


6.66 
a  70 
4.13 

aoo 

2.90 
2.59 
a  03 
5.01 
Z12 
1.80 
1.20 
1.71 

i.eo 
a  14 


2.45 
2.43 

a  03 

9.20 
2.90 
4.52 
2.15 
1.40 
2.27 
&82 
7.55 
11.25 
13  90 
a38 
4.00 


5.30 
4.72 

a  80 
a  06 


Sec.-ft. 
1,404 


2,067 
2,430 
1,594 
1,006 
1.030 
1,642 


11,920 
5,448 
6,230 
3,567 
3,263 
2,934 
3,470 
7,853 
1.91.') 
1,690 
985 
1,345 
1,322 
3,989 


2.648 

2,404 

3,571 

19.890 

2,723 

0,704 

1.975 

1,161 

2,451 

18,510 

15,070 

25,200 

37,580 

4,409 

5.394 


September  12 
Octolxr  18... 
DecemlxT  16  . 


1899. 


January  20.. 
February  24. 
August  22... 
DecH<inber4. 


1900. 


March  12.. . 
August  6.. 
October  28. 


1901. 


1902. 


January  15. 
July  25.... 


January  6. 

Aprir22 

June  5 

June  6 

July  30 

July  31 

Septeml)er  23. 
Septeml>er  24. 
Septeml)er  17 


190a 


February  3-4. 

April  7 

April  7 

April  14 

April  14 

June  20 

June  20 

September  2. . 
SeptemlKT  3. . 
September  21». 
Septem])er  30. 
December  6. . 


1904. 


8,726 

7,144  March  24.. 

4.828  .  June  6 

3,2*i4  OctolRT2S. 


i:0;'>. 


Gage 
height. 

Dis- 
charge. 

1    Feet. 

Sec.-ft. 

3.10 

3,680 

2.07 

2,088 

a  49 

4,111 

4.65 

6,574 

4.92 

7,158 

2.80 

2,755 

a93 

5,224 

4.34 

6.007 

aoo 

3,435 

2.80 

2,910 

350 

4,364 

2.00 

1,916 

s.g.') 

3,(m 

5. 39 

8,713 

9.70 

20,960 

11.  30 

2.').  020 

3  40 

4. 701 

4.07 

5.993 

2.40 

2,4.51 

2.,'i2 

2. 410 

2.37 

2,4<i0 

2.80 

3,005 

2.83 

3, 144 

2.S8 

3. 1.55 

2.90 

3.179 

2.90 

3.180 

1. 50 

1.21)8 

1.  5(i 

l.:«)0 

l.M\ 

1.203 

2.00 

l.S<-.2 

1.20 

1.005 

1.27 

1.010 

2.70 

2.  W8 

3  28 

4.021) 

2.  A) 

2, 048 

2. :«) 

2, 2.'i2 
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Daily  gage  height,  in  feet,  of  Chattahoochee  River  at  West  Point. 


Day. 


Auff. 


Sept.      Oct.      Nov.      th>c. 


IS9G. 

1 2.7 

2 3.9 

3 4. 5 

4 fl.O 

5 :».  -) 

0 r>.  0 

7 3.(M 

a  ^  •> 

O.   ............  vV.  atf 

9 2.7.') 

10 2.fi 

11 2.2 

12 2.0 

13 1. 8.'. 

14 1.7 

16 1.6 

IG 1.0 


Day. 


1 1  1.9 

2 1.9 

3 '  1.9 

4 ■  1.95 

."> 2.0 

r. 2  0 

7 2.0 

8 i.a'> 

9 I.e.") 

10 1.9 

11 1.9 

12 1.9") 

13 1.9.'. 

14 2.1 

If) 2.2 

16 4.0 

17 4.0'> 

18 3.3.5 

19 3.3 

20 .5.  4 

21 8.2 

22 7. 3 

23 1  6.5 

24 1  4.8' 

2.5 3.7 

26 3.  A 

27 3.2 

28 3.0 

29 3.0 

30 2.95 

31 3.2 

ir.fr.. 

1 2.4 

2 2.35 

3 2.2 

4 2.2 

5 2.2 

6 2. 15 

7 2.15 

8 2.15 

9 2.  15 

10 2. 1 

11 2.15 

12 3.0 

13 2.  75 

14 2.6 

15 2.6 

16 2.  75 

17 ■  2.9 

18 ■  2.95 

19 .• I  2.75 

20 '  2.7 


1.3 
1.2 
1.1 

i.a5 

1.0 
0 
1.0 

i.a5 

1.1 

i.a5 

.5*5 

.8.) 

.8.5 

.9 

.9 

.85 


1 


Day 


1896. 


I  .\iig.  j  Sopt.  '   Oct.      Nov.      Dt-c. 


1 


4.1 

4.0 

3.0 

2.6 

2.4 

2.0 

1.9 

1.5 

1.3 

1. 25 

1.25 

1.2 

1. 15 

1.15       5.0 

1.15       4.5 

1.15       3.3 


1.7 

2.0 

3.25 

8.0 

9.2 

7.6 

5.5 

4.3 

3.45 

2.8 

2.0 

15 

3 


2. 
6. 


4.2 

4.0 

3.75 

3.6 

3.4 

3.2 

3.1 

3.1 

3.a5 

0 

9 

8 

f« 

5 

0 

1 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

3. 
t  2. 
I     1. 

1. 

1. 

1. 

1. 


6 

55 

5 

45 

4 

4 

3 

2 

0 

0 

8 

75 

6 

5 

4 


I 


0.85 

.8 

.8 

.8 

.8 

3.3 

3.0 

2.5 

2.0 

1.7 

1.6 

1.4 

3.6 

4.2 


Jan.      Feb.  '  Mar.  .  Apr.     May 


3. 
4. 

7. 


15 
4 

0 
4 
1 


3.  m 

3.6 

3.5 

3.5 

3.6 


'i.9 

7.12 

6.5 

6.1 

4.7 


65 
6 


4.5 
4.3.5 


35 
4 

85 


5.6 
5.5 

4.0 
3.9 
3.8 


3.a5 

2.9 

2.8 

2.6 

2.2 


5.3 

6.2 

10.7 

14.1 

12.9 

11.0 

10.9 

10.0 

9.0 

8.5 

8.3 
8.1 
8.0 
8.5 
7.6 

5.0 
95 
7 
.) 
3 
0 


3 
3 
3 

8 
1 


2.2 

3. 15 

2.2 

3.0 

2.1 

2.9 

2.1 

n  K 

2.1 

2.2 

2.1 

2.1 

2.1 

2.1 

2.a5 

2.1 

2.  a5 

2.1 

2.0 

3.3 

2.0 
2.0 
2.1 
2.6 
2.6 


3.2 

3.0 
2.  H 
2.  ti 
2.4 


4. 
4. 

3. 
4. 

8. 


0 

0 

95 

4 

5 


6.0 

4.1 

10.2 

6.0 

10.9.5 

ll.O 

5.2 

9.3 

10.5 

5.0 

7.1 

8.0 

4.7 

.1.  •) 

7.1 

6.5 

6.3 
6.0 
5.8 


.). .) 
5.3 
5.0 
4.5 
4.2 

4.2 
4.1 
4.0 
3.8 
3.8.5 

.1.7 
3.tV5  I 
.3.6 
,3.6 

3.8 


6.3 
.').  1 
3.4 
X2 
7.0 

9.2 
9.5 

8.2 
6.0 
.'i.4 

.5.0 

3. 5 
2. 95 
2.8 

2. 6 

2.4 
2.4 
2.  .^5 
2.  .15 
.3.0 


June.    July. 


Aug.     Sept. 


3.9 
4.0 
3.8 
3. 75 
3.  (w 

3.6- 
3.6 
3.6 
3.  .55 
3.5 

3.5 
3.  .55 
3.75 
3.6 
3.4 

3.2 
3.1 
3.0 
3.0 
2.9 

2.8.5 
2.8 
2. 75 
2.7 
2.7 

2.7 

2.7 

2.a5 

2.6.5 

2.65 

2.6.5 


3.2 
3.15 
3. 15 
.3.0 

2.8 

2.6 
2.4 
2.3 
2.3 
2.3 

2.2 

2.2 
2.2 
2.2 
2. 15 

2.15 

2.15 

2.15 

2.1 

2.1 


2.65 

2J 
2.8 
2.85 
2.9 

2.95 

2.8 

2.7 

2.6 

2.6 

2,65 

2.65 

2.6 

2.5 

2.45 

2.4 
2.5 
2.9 
2.7 
2.6 

2.  .55 
2.55 
2. 5 
2.5 
2.5 

2.6 
2.3 
2. 15 
2.0 
1.9 


1.7 
1.  (« 
1. 6.5 
1.().5 
1.5 

1.5 

1.45 

1.45 

1.4 

1.4 


1.4 

1.4 

1.6 

l.(i5 

1.9 


2.0 

1.8 
1.8 

'I. 
1 .  .'ki 


1.9 
1.9 
2.0 
2.3 
3.0 

3.5 
2.5 
3.0 
3.0 
2.9 

2.9 
2.8 
2.4 
2.2 
2.0 

1.8 
1.9 
2.9 
3.0 
9.0 


4.1 
4.0 
3.6 
3.5 
3.0 
2.8 


1. 25 
1. 15 
1.1 
1.1 

i.a5 

2.2 
2.  .35 
2.7 
3.5 
4.0 

.3.3 
.3.0 
2.8 
2.7 
3.0 

.i.3 
4.0 
.3.6 
.10 
2.7 


2.9 
3.0 
3.2 
2.8 
2.8 


2. 
2. 
2. 
2. 
1. 


2.9 
3.0 
2.7 
2.3 
2.25 

2.0 
2.95 
3.5 
4.0 

4.5 


11.4 

6.2 

8.0 

8.1 

.5.4 

7.0 

4.4 

6.1 

4.2 

3.5 

1.9 
1.9 


3.4 
2.9 
3.0 
6.0 
7.6 

9.T5 

8.2 

6.3 

.5.1 

4.3 

8.0 
8.4 

J.       »9W 

U.  4  0 

,5.2 
4.6 

4.0 
4.1 

,5.0 
4.2 

3-8 


1.8 

1.7 

1.65 

1.65 

1.6 


1.6 
1.5 
1.5 
1.4 
1.4 

1.4 

1.35 

\.o5 

1.3 

1.3 

1.3 

1.25 

1.25 

1.2 

1.2 

1.2 
1.2 
1 
1 


2 

2 

1.15 

1.15 
1. 15  ' 
1.1 
1.1 
1.1 


.3. 75 

3.9 

12.0 

14.5 

1.5.3 


18.2 

17. 5 

9.0 

6.2 

4.5 


4.0 
3.  75 
3.6 
3.4 
3.4 

3.4 
3.2 
3.0 
2.4 
2.0 


1.1 

1.1 

1.1 

1.1 

1.15 

1.1 

1.5 

1.75 

1.  iO 

1.7 

1.65 

1.6 

1.5 

1.5 

1.4.5 


3.0 

2.6 

2.  .55 

2.4 

2.25 

2.25 

2.2 

2.2 

2.9 

1.9 

1.8 

2.0 

4.0 

4.3 


1.1 
1.1 
l.a5 

i.a5 

1.0 

1.0 
1.0 
.95 
.95 
.95 

1.15 

1.5 

3.0 

2.9 

2,5 

1.9 

1.75 

1.65 

1.6 

1.4 

1.5 
1.6 
1.4 
1.4 
1.3 


1.8 
1.85 
2.9 
.5.6 
11.0 

14.5 
12.0 
13.0 
10.0 
7.5 

4.1 
.3.9 
3.2 
3.2 
3.15 

3.0 
3.0 
,5.0 
5. 5 


I 


1.3 
1.3 
1.3 
1.5 
2.3 

2.0 

1.8 

1.6.5 

1.7 

1.9 

1.9 
1.7 
1.7 
1.6 
1.6 

1.6 

1.5 

1.5 

1.55 

1.4 

1.3 

1.2 

1.1 

1.0) 

l.a5 

1.1 

1.9 

2.65 

2.6 

2.5 


3.38 
3.35 
3.  .15 
.3.3 
3.3 

3.45 

3.5 

3..').5 

3.6 

3.75 

3.7,5 
3. 7.5 
3. 85 
3.8 
3.9 

.5.6 
.5. 75 
,5.0 
..W 
4.9 


3.0 
3.0 
2.9 

2.8 


2. 
2. 
2. 
2. 
2. 


I 

6 

4 

2 

15 

1 
2.1 
2.05 
2.0 
1,9.) 
1.9 


Oct.   I  Nov.     Dec. 


2. 
2. 
2. 

2, 
2. 

2. 
2. 
2 

2. 


5 
5 
5 
4 

6 

75 

8.5 

6 

6 


2.5 


2.4 
2.4 

2-5 


4.3 
3. 


(.) 


3.5 
3.1 


3. 
3. 


a5 
1 


3.9 


4. 
3. 
3. 
3. 
3. 


0 
8 
7 
I 
&5 


«.6 
3.5 
3.2 
2.8 
2.6 
2. 5 


.1 65 

3.6 

.5.25 

.5.0 

4.0 

4.0  . 
4.0 
3.8 
3. 75 
3.7 

3.6 
3.6 
3.6 
3.4 
3.15 

3.35 

3.35 

3.3 

3.3 

3.25 
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Daily  gage  height,  in  feet,  of  Chattahoochee  Hiver  at  West  Point — Continual, 


21. 

24. 
2o. 


a>- 


2H. 

.V). 
31. 


1- 
2. 
3. 
4. 
5. 


6. 
7.. 

H., 
9. 
lO. 

II. 
12. 
13. 
14. 
15. 


IH. 
17. 
IS. 
19. 
20. 

21. 
22. 
2:1! 
24. 
25. 

2f>. 
27. 
2H. 
29. 
30. 
31. 


1. 

2. 

3. 

4.. 

5.. 

fi. 

mm 

i  .. 
8.. 
9- 
10. 

11. 

12. 

13. 

14.. 

15. 

16. 
17. 
\H. 
19. 
iO. 

21. 
22. 
23. 
24. 
25. 


Day 


1808. 


1889. 


1900. 


Fan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.8 

2.5 

2. 15 

2.75 

2.1 

1..") 

2.2 

3.5 

1.9 

4.9 

4.8 

3. 25 

3.2 

2.5 

2.  ir. 

2.6 

2.1 

1.7.1 

2.3 

3.4 

1.9 

4.8 

4.3 

4.0 

2.S 

2. 5 

2. 15 

4.0 

2.0 

2.0 

2.4 

3.3 

1.9 

4.5 

4.0 

.V65 

2.9 

2.5 

2. 15 

7.0 

1.9 

2.1 

4.0 

3.  r> 

2.9 

4.5 

3,7 

.5.0 

2.9 

2.45 

2.1 

5. 3 

l.STi 

2.0 

7.6 

3.2 

3.0 

4.0 

a7 

4.5 

3.0 

2.4 

2.1 

4.0 

2.5 

2.1 

5.  .■) 

3. 2 

2.75 

3. 6 

.17 

4.4 

r..o 

2.3 

2.1 

3.6 

2.0 

2.2 

4.1 

5.6 

2. 5 

3.4 

3.65 

4.2 

5. 5 

2. 3 

2.1 

3.4 

1.8 

1.75 

4.0 

10. 6 

2.a'i 

3.4 

a6 

4.0 

4.ft1 

3.2    1 

3.4 

1.7 

1.5 

5.6 

5.4 

1.9 

3.4 

.•'.8 

3.8 

3.rt 

4.1     ' 

3.2 

1.7 

1.4 

6.0 

3.8 

1.8 

3.  3N 

3.7 

3.8 

3.1 

4.3    , 

1.7 

4.2 

;;.5 

1 

3.3h 

3.75 

4.3 

4.5 

14.5 

10.0 

4.3 

3.6 

3.0 

2.5 

2.4 

l.l 

2.1 

4.4 

4.:i5 

4.65 

12.7    : 

7.7 

4.2 

3.3 

2.8 

2.3 

2.0 

1.3 

2.1 

4.3 

4.2 

10.2 

6.5 

7.0 

4.1 

3.2 

2.7 

2.8 

2.9 

1.3 

1.9 

3.4 

4.1 

8.3 

5.8 

7.15 

3.9 

3.1 

2.5 

2.8 

2.4 

1.1 

1.9 

3.4 

4.0 

7.2 

6.4    ' 

6.7 

3.8 

3.0 

2.4 

2.7 

2.1 

1.4 

1.9 

3.4 

4.0 

5.8 

7.0 

6.4 

3.75 

3.0 

2.4 

2.8 

3.0 

1.5 

1.9 

3.2 

5.5 

9.1 

6.1 

6.9 

3.75 

2.9 

2.4 

2.8 

2.9 

1.8 

1.9 

3.1 

5.75 

13.3 

6.6 

7.3 

3.7 

2.8 

2.8 

2.7 

2.0 

2.4 

1.9 

.3.1 

5.5 

13.0 

5.2 

6.8 

3.8 

2.8 

2.9 

2.4 

1.9 

2.7 

1.9 

'    2.9 

5.6 

9.05 

5.0 

6.3 

4.0 

3.0 

3.0 

2.3 

2.9 

2.6 

1.9 

2.6 

7.0 

6.3 

4.9 

6.0 

3.8 

3.1 

3.2 

2.1 

2.5 

2.3 

1.9 

2.4 

R.H 

5.9 

4.S5 

5,4 

3.7 

3.2 

2.5 

2.2 

2.1 

2.3 

1.9 

3.5 

5.9 

5.2 

4.9 

5.15 

3.65 

3.8 

2.3 

2.3 

2.4 

2.1 

1.9 

4.0 

5.4 

4.75 

5.0 

5.1 

3.()5 

4.0 

2.3 

2.4 

2.6 

1.9 

1.9 

4.6 

6.0 

5.0 

5.1 

5.  as 

3.f»5 

4.1 

2.3 

2.0 

2.8 

2.4 

2.1 

4.1 

5.2 

5.2 

10.5 

5.0 

3.6 

3.6 

2.1 

2.5 

2.4 

2.5 

2.2 

3.6 

5.0 

5.1 

12.3 

4.95 

3.6 

3.1 

2.3 

3.0 

1.6 

2.3 

2.2 

3.1 

4.9 

4.6 

13.5 

4.9 

3.5 

3.0 

2.3 

3.2 

1.6 

2.3 

2.1 

3.0 

4.75 

4.3 

12.1 

4.8 

3.2    . 

2.9 

2.5 

2.9 

1.6    , 

2.6 

2.1 

2.8 

4.5 

4.0 

10.75 

4.6 

3.1 

2.8 

2.7 

2.4 

1.5 

2.9 

2.1 

2.8 

4.2 

3.75 

8.2 

4.45 

3.1 

2.8 

3.0 

2.6 

1.7 

3.3 

2.1 

2.8 

4.1 

3.0 

7.5 

4.6 

3.a5 

2.6 

3.6 

2.9 

1.9 

2.4 

1.9 

2.8 

4.  as 

3.6 

6.9 

4.65 

3.a5 

2.5 

4.2 

3.0 

2.3 

2.4 

2.0 

3.2 

3.9 

3.5 

7.2 

4.7 

4.8 

2.7 

4.7 

3.2 

1.1 

2.3 

2.2 

6.0 

3.  ft 

3.5 

7.0 

4.8 

4.1 

2.9 

3.6 

3.5 

1.2 

2.5 

3.0 

5.7 

3.6 

3.5 

6.5 

5.6 

3.8 

S.4 

3.0 

2.0 

1.2 

2.1 

3.1 

.5.6 

3.5 

10.7 

6.2 

6.a5 

3.6 

3.5 

3.2 

2.5 

1.2 

2.0 

3.4 

4.1 

3.65 

15.2 

6.15 

5.1 

3.4 

3.2 

5.9 

3  1 

1.3 

2.1 

3.2 

3.6 

3.75 

6.8 

5.0 

3.3 

3.0 

3.3 

3.6 

1.8 

2.1 

3.5 

3.4 

4.0 

6.3 

4.7 

3.25 

3.2 

2.9 

2.9 

1.9 

2.2 

4.2 

3.3 

4.75 

7.15 



4.0 

2.7 

2.1 

2.1 

3.2 

3.0 

2.8 

5.9 

4.1 

4.9 

3.4 

6.3 

6.4 

4.1 

2.6 

2.8 

3.7 

2.8 

2.6 

4.7 

4.1 

4.8 

3.3 

9.4 

5.7 

6.1 

2.5 

2.7 

3.2 

2.5 

2.4 

4.6 

4.05 

4.6 

3.3 

7.8 

5.0 

4.5 

2.5 

4.6 

3.1 

2.5 

3.0 

5.0 

4.05 

4.4 

3.6 

7.0 

4.5 

3.2    ' 

2.6 

4.2 

3.9 

2.4 

3.0 

4.8 

4.0 

4.3 

.5.0 

6.5 

4.0 

3.0 

3.8 

4.3 

4.6 

2.8 

4.6 

4.5 

3.95 

4.2 

4.8 

6.2 

3.6 

2.9 

4.0 

3.6 

.5.8 

2.9 

4.5 

4.2 

3.9 

4.0 

4.3 

5.4 

3.4 

2.8 

4.2 

3.4 

5.9 

2.8 

4.2 

5.0 

3.9 

3.8 

5.1 

5.0 

3.2 

2.7 

3.7 

3.2 

4.6 

2.8 

4.6 

8.1 

3.85 

3.6 

8.1 

5.1 

3.1 

2.6 

3.5 

3.1 

3.9 

2.7 

7.3 

7.5 

3.8 

3.6 

8.5 

4.2 

3.0 

2.5 

3.4 

3.0 

3.6 

3.4 

8.6 

6.3 

4.9 

3.5 

5.8 

4.0 

2.9 

2.4 

3.4 

3.0 

3.3 

4.7 

12.2 

5.6 

6.1 

3.4 

4.6 

3.  r. 

2.S 

2.3 

3.6 

2.9 

3.2 

4.4 

19.12 

4.7 

6.7 

3.4 

6.5 

5.4 

3.4 

2.2 

3.8 

2.9 

3.1 

4.7 

19.5 

4.5 

6.0 

3.4 

3.9 

5.0 

3.8 

2. 3 

3.7 

2.8 

4.9 

4.9 

-  18. 5 

4.3 

5.5 

3.3 

4.2 

4.8 

3.0 

9.2 

3.2 

2.8 

4.2 

4.6 

12.4 

4.5 

4.2 

3.3 

6.4 

4.5 

3.0 

12.6 

3.0 

2.7 

3.7 

3.7 

5.9 

4.3 

4.0 

3.2 

6.0 

4.3 

2.9 

8.8 

3.0 

2.7 

3.5 

3.4 

5.5 

4.1 

6.0 

3.2 

7.0 

4.1 

2.9 

8.0 

2.9 

2.7 

3.3 

3.9 

4.7 

5.0 

7.7 

3.7 

8.4 

4.0 

2.8 

5.7 

2.9 

2.7 

3.0 

4.0 

4.5 

5.2 

8.5 

3.6 

<^0 

3.8 

2.8 

4.3 

2.8 

2.7 

.VH 

4.8 

4.6 

5.2 

7.4 

3.5 

4.5 

3.6 

2.8    J 

3.2 

2.8 

?.  6 

6.  5 

5.1 

4.6 

6.3 

7.0 

3.4 

3.8 

3.5 

2.8    i 

3.0 

3.0 

2.8 

6.4 

4.2 

4.7 

6.2 

7.5 

3.4 

4.6 

3.8 

2.9 

2.9 

4.6 

•2.9 

6.0 

3.8 

4.8 

5.8 

7.0 

5.0 

16.4 

3.7 

3. 5 

2.8    , 

5.0 

3.0 

.').  3 

3.7 

4.8 

6.1 

9.2 

4.4 

17.8 

3.6 

3.8 

2.8 

4.9 

3.2 

4.8 
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Daily  gage  height^  infect,  of  Chattahoochee  River  at  West  Point — Continued. 


Day. 


Jan.  1  Feb.  '  Mar.     Apr.  '  May.    June.    July.    Aug.  I  Sept.!  Oct.  •  Nov.  !  Dec. 


1900. 


26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17, 
18. 
19. 
20. 

21. 
22. 
X\. 
24. 
2:). 

2f.. 
27. 
28. 
29. 
30. 
31. 


1901. 


1902. 


3.3 

5.0 

6.5 

8.0 

4.2 

14.6 

3.6 

3.4 

2.7 

3.4 

3.8 

4.2 

3.2 

4.6 

5.8 

6.0 

4.0 

12.2 

4.0 

3.2 

2.7 

3.2 

4.6 

4.1 

3.0 

4.9 

5.4 

4.8 

3.6 

8.4 

6.1 

3.0 

2.7 

3.0 

4.0 

3.9 

3.0 

5.3 

4.5 

3.5 

5.6 

6.7 

2.9 

2.6 

2.9 

5.0 

3.6 

2.9 

5.1 

5.2 

3.4 

6.7 

12.6 

3.3 

2.6 

2.8 

4.6 

3.8 

2.9 

4.5 

3.4 

9.2 

3.9 

2.8 

7.2 

7.8 

4.7 

4.7 

7.8 

4.0 

6.7 

3.9 

3.6 

5.8 

3.4 

2.6 

2.5 

7.2 

4.6 

4.6 

6.7 

4.0 

6.0 

4.6 

3.0 

5.6 

6.3 

2.6 

2.4 

7.0 

4.6 

4.4 

6.2 

4.0 

7.1 

5.0 

2.9 

4.6 

5.1 

2.6 

2.9 

6.1 

12.6 

4.2 

10.3 

4.0 

6.9 

4.9 

2.8 

3.9 

4.4 

2.5 

3.2 

5.3 

13.8 

4.0 

8.6 

4.0 

6.8 

4.2 

2.9 

3.8 

3.6 

2.9 

3.1 

4.7 

10.2 

3.9 

6.4 

3.9 

5.5 

3.7 

3.0 

3.8 

3.3 

2.8 

3.1 

4.0 

6.4 

3.7 

6.2 

3.9 

6.4 

3.5 

4.8 

3.6 

3.1 

2.7 

3.0 

3.9 

6.3 

3.5 

6.0 

3.9 

5.9 

3.3 

6.4 

3.6 

3.0 

2.6 

3.0 

3.9 

7.0 

3.6 

5.1 

3.9 

4.7 

3.2 

6.0 

3.4 

2.9 

2.6 

2.9 

.».  8 

6.5 

3.4 

4.6 

3.8 

4.2 

3.1 

4.0 

3.3 

2.9 

12.6 

3.5 

5.0 

6.2 

4.1 

4.0 

3.8 

4.0 

3.0 

3.9 

3.1 

2.9 

2.6 

3.3 

13.3 

6.0 

4.2 

3.8 

3.8 

3.8 

3.0 

5.3 

3.1 

2.9 

2.5 

3.2 

15.0 

5.4 

4.5 

5.2 

3.8 

4.0 

3.0 

4.2 

4.7 

3.0 

2.5 

3.0 

14.7 

4.8 

4.0 

10.4 

3.7 

4.9 

2.9 

4.0 

4.0 

3.1 

2.5 

3.2 

12.4 

4.5 

3.9 

8.5 

3.9 

4.7 

2.8 

3.8 

3.9 

3.3 

2.5 

6.4 

6.1 

4.4 

3.7 

6.9 

3.8 

7.9 

3.4 

6.8 

3.4 

3.5 

2.5 

7.1 

5.0 

4.3 

3.7 

6.0 

3.8 

7.6 

6.6 

10.4 

5.0 

3.2 

2.5 

7.6 

6.0 

4.2 

3.6 

5.2 

4.0 

7.4 

3.4 

7.6 

10.4 

3.2 

2.4 

6.3 

5.3 

4.2 

3.4 

6.4 

4.2 

6.2 

3.1 

10.1 

12.7 

3.2 

2.5 

4.4 

4.8 

4.0 

3.4 

7.6 

4.5 

4.5 

6.4 

7.8 

7.8 

3.1 

3.0 

3.6 

4.6 

3.9 

3.6 

7.0 

8.4 

4.2 

4.2 

6.5 

4.8 

3.0 

3.4 

.3.3 

4.4 

3.9 

3.8 

6.2 

15.7 

4.0 

3.9 

8.2 

4.1 

2.8 

3.5 

3.3 

4.3 

3.8 

4.0 

6.5 

17.2 

3.9 

3.7 

14.1 

3.8 

2.8 

3.1 

3.2 

4.2 

3.8 

4.3 

5.0 

12.8 

3.8 

3.2 

17.1 

3.6 

2.8 

2.9 

3.1 

4.1 

4.6 

4.0 

4.8 

to.  5 

3.7 

3.0 

13.6 

3.4 

2.8 

2.8 

3.9 

4.0 

4.2 

3.9 

4.6 

6.2 

3.7 

2.9 

8.2 

3.4 

2.7 

2.7 

4.6 

3.9 

4.0 

9.6 

4.4 

5.5 

4.7 

2.8 

7.1 

3.3 

2.7 

2.6 

5.4 

4.0 

3.9 

12.1 

4.2 

5.0 

4.2 

2.8 

6.0 

3.3 

2.7 

2.6 

6.8 

4.9 

13.0 

4.1 

4.3 

4.0 

3.9 

5.8 

3.8 

2.7 

2.6 

19.0 

4.8 

5.9 

4.1 

5.6 

3.8 

4.1 

6.3 

3.6 

2.7 

2.5 

25.0 

4.7 

7.8 

7.0 

4.0 

6.6 

2.7 

20.0 

19.0 

7.7 

20.0 

14.0 

4.0 

4.6 

2.0 

3.1 

2.8 

3.8 

2.0 

3.6 

17.6 

15.5 

17.3 

8.3 

4.0 

3.5 

2.0 

2.3 

2.2 

3.2 

2.0 

3.7 

8.3 

17.1 

17.6 

6.1 

4.7 

3.3 

1.9 

2.1 

2.1 

2.9 

2.0 

7.0 

7.5 

14.9 

15.9 

6.5 

4.4 

3.1 

2.7 

2.0 

2.2 

2.4 

2.0 

6.7 

5.1 

9.2 

8.4 

6.3 

4.0 

2.9 

2.5 

2.2 

3.0 

3.0 

2.0 

7.4 

4.7 

7.5 

6.7 

5.4 

3.9 

2.9 

2.8 

2.4 

2.8 

3.0 

5.7 

5.5 

4.2 

5.4 

5.9 

5.5 

3.8 

2.8 

2.6 

3.1 

2.4 

2.6 

4.3 

4.4 

4.1 

5.2 

5.6 

6.2 

3.7 

2.8 

2.4 

2.4 

2.0 

2.6 

3.3 

3.8 

4.0 

4.7 

5.4 

5.1 

3.8 

2.7 

2.3 

2.1 

2.3 

2.5 

3.3 

3.4 

3.9 

4.3 

5.2 

4.9 

4.0 

2.7 

2.2 

1.8 

2.6 

2.2 

2.7 

3.2 

3.8 

4.0 

5.0 

4.7 

3.9 

2.7 

3.2 

2.0 

2.2 

2.2 

2.5 

3.0 

3.7  . 

4.0 

4.9 

4.7 

3.8 

2.6 

3.0 

1.8 

2.2 

2.6 

2.4- 

3.0 

3.0 

4.0 

6.3 

4.6 

3.8 

2.6 

3.6 

2.1 

2.3 

2.5 

2.3 

3.0 

3.4  1 

3.9 

5.9 

4.5 

3.7 

2.6 

3.4 

2.3 

2.3 

2.7 

2.3 

3.0 

3.4  1 

4.6 

6.1 

4.5 

3.6 

2.6 

3.2 

2.0 

2.5 

2.8 

2.2 

2.9 

3.3 

.5.3 

8.7 

4.5 

4.4 

2.6 

3.1 

1.7 

2.5 

2.4 

2.2 

7.0 

3.3 

4.9 

16.2 

4.5 

4.2 

2.5 

3.0 

2.0 

2.3 

2.4 

2.2 

10.1 

3.2 

4.3 

11.4 

5.5 

3.9 

2.9 

3.9 

2.1 

2.0 

2.4 

2.4 

3.5 

4.4 

8.8 

4.9 

3.8 

2.7 

3.6 

1.9 

1.9 

2.2 

2.7 

6.1 

3.9 

4.9 

7.0 

4.7 

3.7 

2.8 

3.3 

1.6 

.1.9 

2.1 

2.7 

4.5 

5.4  1 

4.5 

5.5 

4.5 

3.6 

2.9 

3.8 

1.6 

2.0 

2.0 

2.7 

3.9 

5.0 

4.2 

5.3 

4.3 

3.5 

2.8 

3.4 

1.6 

1.9 

2.0 

2.5 

4.5 

4.3  ' 

4.1 

4.9 

3.9 

3.5 

2.7 

3.3 

1.8 

2.1 

2.0 

2.3 

4.4 

.i.  S 

4.0 

.-i.l 

3.9 

3.4 

2.5 

3.2 

1.5 

1.9 

2.0 

2.3 

5.0 

3.7 

4.6 

6.0 

3.9 

3.3 

2.4 

2.0 

1.4 

3.0 

1.9 

2.3 

4.1 

3.7 

4.7 

6.2 

3.8 

3.3 

2.3 

1.9 

1.2 

3.3 

1.9 

5.7 

3.7 

3. 6 

4.9 

().4 

3.S 

3.3 

2. 3 

1.9 

1.3 

5.3 

3.4 

4.9 

3.4 

4.5 

IS.O 

11.4 

3.9 

3.2 

2.2 

1.8 

1.5 

5.0 

3.2 

4.5 

3.3 

4.1 

14.9 

3.9 

3.1 

2.2 

2.0 

3.0 

4.6 

2.7 

3.5 

3.2 

4  4  , 

14.9 

4.0 

3.0 

2.1 

2.2 

4.1 

3.8 

2.2 

3.0 

3.7 

4.9  ; 

14.6  1 

2.9 

--•->«• 

2.4 

3.0 



2.1 



4.1 

APALACHICOLA   DBAINAOE   BASIN,   STREAM    FLOW. 
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Daily  gage  height  ^  in  feet,  of  Chattahoochee  River  at  West  Point — Continued. 


Day.          i 

Jan. 

Feb. 

Mar. 

1 

Apr. 

1 

May.  1 

1 

1 
June.  1 

July. 

Aug.  < 

Sept. 

Oct. 

Nov. 

Doc. 

1903. 

1 

1 
1 

1 

1 

4.1 

3.7  ' 

11.6 

12.2 ; 

4.4  1 

5.7 

4.0 

3.8 

2.2 

2.1  ' 

2.0 

2.2 

o 

3.4 

3.3 

11.2 
11.3 

10.2 
7.0 

4.4 
4.4 

6.7 
6.1 

3.7 
3.5 

3.0 
3.7 

2.2 
2.2 

2.1 
2.0 

2.1 
2.2 

2.2 

3 

4.1 

2.2 

4 

4.1 

3.6  1 

7.4 

6.4 

4.4  . 

8.8 

3.6 

3.8 

2.1 

2.0 

2.5 

2.2  ' 

o. .  .- ..• 

4.1 
4.0 

6.4 
6.9 

7.0 
6.4  < 

6.1 
5.7 

4.4 

4.3  ; 

9.3 
10.8  1 

4.1 

* 
3.8 

4.6 
4.5 

2.1 

2.1 

2.0 
2.0 

3.5 

2.8 

2.2 

6 

2.3 

!.........••.••• 

3.8 
3.6 

6.2 
18.5 

6.1 
5.7  1 

5.5 
5.4 

6.4 
5.2  t 

11.9 
11.4 

4.0 
4.0 

4.0 
3.3 

2.3 
2.1 

2.0 
2.0 

2.6 
2.8 

2.3 

8 

2.3 

9 

3.4 
3.3 

20.1 
13.9 

5.3 

6.1 

9.2 
8.0 

4.8 
4.5 

6.7 
6.1 

4.3 
4.0 

2.9 

2.8 

2.1 
2.0 

2.5 
2.2 

2.5 
2.3 

2.4 

10 

2.5 

11 

3.3 

12.0 

7.6 

6.8 

4.3 

5.1 

3.7 

2.8 

2.0 

2.1 

2.3 

2.5 

12 

4.1 

14.9 

9.2 

5.7 

4.2  , 

6.1 

3.7 

2.7 

2.2 

2.1 

2.3 

2.4 

13 

4-2 

12.8 

10.2 

6.2 

6.6 

5.1 

3.6 

2.9 

2.0 

2.0 

2.5 

2.4 

14 

5.2 

10.1 

8.7 

6.9 

5.9 

4.6 

6.4 

3.0 

2.0 

2.0 

2.6 

2.4 

15 

4.2 

G.4 

6.3 

8.2 

12.7  , 

4.2  ' 

6.1 

2.8 

3.5 

2.0 

2.4 

2.4 

1C» 

.^.H 

5.5 

5.9 

10.1 

9.0 

4.0  1 

4.5 

4.0 

4.7 

2.0 

2.4 

2.4 

17 

3.6 

14.5 

5.6 

6.3 

6.1 

3.9 

3.7 

4.3 

5.3 

2.5 

2.3 

2.4 

IS 

3.5 

15.9 

5.3 

5.6 

4.8  ' 

3.8 

3.4 

4.7 

4.5 

2.5 

2.7 

2.3 

H 

3.3 
3.2 

14.6 
14.2 

5.0 
4.9 

5.3 
7.2 

4.4 

4.2  . 

3.7 
3.6 

3.2 
3.1 

5.7 
5.1 

3.4 
3.0 

2.4 
2.3 

2.9 
2.7 

2.3 

20 

2.3 

21 

3.2 

6.3 

5.7 

7.2 

4.1 

3.6 

3.0 

3.8 

2.6 

2.3 

2.6 

2.6 

22 

3.2 

5.5 

8.2 

5,7 

4.0 

3.8 

2.9 

3.1 

2.5 

2.2 

2.5 

2.6 

23 

3.1 

5.1 

13.1 

5.1 

3.9 

3.6 

2.9 

2.9 

2.4 

2.1 

2.4 

2.6 

24 

3.1 

4.9 

14.7 

4.9 

3.8 

3.6 

2.9 

2.7 

2.4 

2.0 

2.3 

2.6 

25 

3.2 
3.2 

4.6 
4.5 

14.6 
16.2 

4.7 
5.1 

3.7 ; 

3.6 

3.5 
4.0 

3.1 
3.0 

2.6 
2.5 

2.3. 
2.3 

2.0 
2.0 

2.3 
2.3 

2.5 

26 

3.0 

27 

3.2 
3.5 

4.4 

8.3 

14.3 
6.4 

5.0 
4.9 

3.6 
3.6 

4.5 
5.0 

2.8 
2.7 

2.4 
2.3 

2.2 
2.1 

2.0 
2.0 

2.3 
2.3 

3.0 

5^.::: 

2.8 

29 

3.7 

7.0 

4.6 

3.6 

5.2 

2.7 

2.3 

2.1 

2.0 

2.2 

2.7 

30 

3.5 

12.0 

4.5 

3.6  i 

4.7 

3.0 

2.3 

2.1  , 

2.0 

2.2 

2.5 

31 

3.9 



13.5 

5.5 

4.0 

2.3 

2.0 

2.4 

1904. 

1 

2.4 

2.9 

3.3 

2.9 

2.5 

3.0 

2.5 

2.6 

2.3  1 

1.2 

1.2 

1.7 

2 

2.3 

2.9 

3.3 

2.9 

2.5 

3.6 

2.3 

2.7 

1.4 

1.2 

.9 

1.8 

3 

2.4 

2.9 

3.7 

2.9 

2.4 

2.7 

2.1 

2.5 

2.0 

1.2 

1.1 

1.9 

4 

2.4 

2.8 

3.5 

2.8 

2.4 

2.4 

2.1 

3.3 

1.9 

1.2 

1.5 

2.0 

5 

2.4 

2.8 

3.3 

1      2.7 

2.4 

2.2 

}-7 

2.5 

1.8 

1.1 

1.7 

2.0 

6 

2.3 

2.8 

3.1 

2.7 

2.4 

2.1 

1.9 

3.1 

2.5 

1.1 

1.6 

2.6 

7.. ...... ••>.... 

2.3 
2.4 

3.1 

4.8 

4.7 
6.0 

2.8 
3.2 

2.4  , 
2.4 

1.5 
1.4 

1.6 
1.3 

5.3 
11.4 

2.4  , 
2.2 

1.2 
1.2 

1.6 
1.5 

3.0 

8 

3.2 

9 

2.4 

5.0 

6.0 

3.6 

2.4 

2.0 

2.4 

12.6 

2.1 

1.1 

1.6 

3.1 

10 

2.7 

4.4 

5.4 

3.5 

3.1 

2.3 

2.1 

12.4 

1.9 

1.1 

1.5 

2.5 

11 

3.0 

5.4 

4.2 

3.5 

3.4  , 

2.1 

1.8 

9.6 

1.7 

1.1 

1.6 

2.2 

12 

2.8 

5.1 

3.7 

3.4 

3.1  ' 

2.0 

1.6 

6.2 

1.6 

1.1 

1.5 

2.1 

13 

2.7 

4.1 

3.6 

3.1 

2.6 

1.8 

1.6 

4.8 

1.6 

1.2 

1.6 

1.9 

14 

2.7 

3.7 

3.6 

2.9 

2.4 

1.6 

1.8 

4.2 

1.6 

1.1 

1.7 

2.0 

15 

2.7 

3.4 

4.0 

2.8 

2.3  1 

1.6 

1.9 

5.0 

1.5 

1.0 

1.8 

1.8 

16 

2.6 

3.3 

4.2 

2.7 

2.3  1 

1.6 

1.4 

■     4.0 

1.5 

1.0 

1.7 

1.8 

17 

3.5 

3.2 

3.7 

2.7 

2.3 

1.6 

1.4 

3.9 

1.4 

1.0 

1.6 

1.8 

18 

3.6 

3.0 

3.4 

2.7 

2.3 

1.5 

1.7 

3.4 

1.4 

1.1 

1.6 

1.8 

19 

3.3 
3.1 

2.8 
3.3 

3.1 
3.7 

4.0 
5.4 

3.2 
3.1 

3.0 
3.0 

2.7 
2.7 

2.7 
2.7 

2.2  i 
2.1  ' 

2.0 
2.0  1 

1.5 
1.5 

1.5 
1.4 

1.4 
2.0 

1.7 
2.0 

3.0 
2.9 

2.3 
2.4 

1.4 

1.3  1 

1.3 

1.4  ' 

1.0 
1.1 

1.2 
.9 

1.6 
1.6 

1.6 
1.6 

1.8 

1.8 

21 

1.7 

22 

1.7 

23 

5.5 

6.4 

3.3 

2.7 

2.0 

1.3 

2.1 

2.2 

1.8 

.9 

1.8 

1.7 

24 

5.1 

6.1 

3.3 

2.6 

1.9  1 

1.7 

2.3 

2.2 

1.9 

.9 

1.8 

1.7 

25 

4.2 

5.3 

3.8 

2.6 

1.9 

1.3 

2.0 

4.3 

1.5  1 

.9 

1.8 

1.9 

26 

3.8 

4.3 

3.8 

2.6 

1.9  , 

1.4 

1.9 

5.1 

1.4  1 

.9 

1.8 

2.1 

27 

3.3 

3.9 

3.6 

2.6 

1.8  ' 

1.3 

1.4 

4.1 

1.3 

1.1 

1.7 

2.1 

28 

3.0 

3.6 

3.3 

2.6 

1.8  , 

1.2 

1.9 

5.8 

1.3  1 

1.2 

1.7 

3.5 

29 

3.0 

3.4 

3.2 

2.6 

1.8  ' 

1.4 

1.7 

3.9 

1.3  , 

1.1 

1.7 

3.6 

30 

2.9 

3.1 

2.6 

1.8  , 

2.0 

2.1 

3.0 

1.3  1 

1.0 

1.6 

3.7 

31 

2.9 

3.0 

2.7 

2.2 

2.4 

1.1 

3.6 

1905. 

1.: 

2.9 

2.6 

3.0 

2.7 

3.3 

2.8 

2.8 

2.2 

1.9 

ol.O 

fll.88 

"2.15 

o 

2.6 
2.3 

2.5 
2.4 

3.5 
3.4 

2.7 
2.7 

2.5 
2.7 

2.5 
2.4 

4.4 

7.8 

2.0 
1.3 

1.8 
2.2 

3.6 
2.7 

1..S5 
l.ST) 

1.98 

3 

10.6 

4 

2.3 
2.3 

2.4 
2.7 

3.3 
3.2 

2.5 
2.8 

3.0 
2.9 

2.3 
2.3 

4.9 
3.2 

2.0 
1.9 

2.5 
2.9 

2.1 
1.8 

1.8.-> 
1.9 

13. 6 

6 

10.2 

a  From  October  1  to  December  31  two  readings  a  day  were  made;  before  that  only  our  reading. 


208 


WATER   RESOURCES    OF   GEORGIA. 


Daily  gage  hright,  in  feet,  of  Chattahoochee  River  at  West  Point — Continued. 


nay 

Jan. 

Feb.  ■ 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

i9a-i. 

6 

2. 2 

3.0 

3.2 

2.9 

2.9 

2.1 

2.9 

1.6 

2.2 

1.7 

1.85 

6.2 

4 

2.  C 

3.2 
4.0 

3.1 
3.1 

2.9 
2.9 

3.1 
2.9 

2.1 
2.1 

3.9 
4.9 

1.5 
1.5 

2.0  , 
•1.8 

1.6 
1.7 

1.76 
1.95 

4.2 

8 

2.8 

5.3 

9 

2. « 

S.5 
S.3 

3.1 
3.6 

2.9  1 
3.3 

4.3 
4.0 

2.1 
2.0 

7.8 
4.8 

2.6 
2.7 

1.7 
1.7 

1.5 
1.8 

1.88 
2.0 

9.8 

10 

3.0 

8.8 

11 

2. 7 

7.3 

3.3 

3.2  1 

3.9 

1.9 

4.2 

3.0 

1.6 

2.35 

2.8 

8.9 

12 

3. 4 

7.0 

3.1 

3.2 

3.3 

1.7 

5.8 

4.1 

1.6  1 

2.7 

3.0 

6.4 

13 

12.0 

9.2 

3.6 

3.1 

3.0 

1.6 

8.7 

5.2 

1.8 

2.35 

2.5 

4.6 

14 

lO.fl 

8.9 

3.6 

2.9  , 

2.7 

1.6 

8.2 

5.5 

1.7 

2.9 

2.1 

4.0 

15 

10. 2 

8.5 

3.3 

2.8 

2.5 

1.9 

5.4 

4.6 

1.7 

2.5 

2.1 

3.9 

16 

."i.  5 

6.1 

3.2 

3.0 

2.4 

2,2 

3.9 

6.2 

1.6 

2.1 

2.1 

3.9 

17 

4.0 

4.8 

3.1 

3.0 

2.8 

2.5 

3.7 

4.7 

1.5 

2.0 

2.0 

3.8 

18 

3.0 

4.3 

3.1 

2.5 

3.0 

2.2 

3.2 

4.4 

1.6 

1.8 

2.0 

3.7 

19 

3.4 

3.9 

3.0 

2.6 

3.7 

2.9 

2.8 

.3.5 

1.5 

1.8 

2.0 

3.5 

20 

3.3 

3.8 

3.0 

2.6 

3.0 

2.4 

2.5 

2.8 

1.6  1 

1.9 

2.05 

5.4 

21 

3.2 

4.5  ' 

3.5 

2.6 

2.9 

2.4 

2.7 

2.6 

1.4 

1.7 

1.98 

9.4 

22 

3.1 

6.9 

3.6 

2.7  , 

2.8 

2.3 

2.0 

2.2 

1.3 

1.7 

2.0 

8.7 

23 

3.0 

9.3 

3.3 

2.8  ' 

2.9 

2,5 

2.5 

2.8 

1.3 

1.65 

1.95 

7.1 

24 

2.7 

6.0 

3.4 

2,8 

4.1 

2,5 

2.3 

3.4 

1.3 

1.72 

1.95 

6.0 

25 

2.7 

4.9 

3.1 

2.4 

4.0 

2.6 

2.3 

4.0 

1.5 

1.85 

1.95 

4.9- 

26 

2.6 

4.4 

3.0 

2.6 

5.0 

2.9 

2.7 

3.7 

1.4 

2.8 

1.98 

4.4 

27 

2.3 

4.0 

3.0 

2.6 

4.1 

2.2 

2.5 

3.0 

1.3 

2.7 

2.0 

4.0 

28 

2.3  ■ 

3.8 

2.8 

2.0 

3.5 

2.2 

2.0 

2.6 

1.3 

2.25 

2.1 

3.8 

29 

2. 4 

2.8 

2.0  , 

3.2 

2.4 

1.4 

2.0 

1.3 

2.1 

2.1 

3,8 

30 

2.5 

2.8 

2.6  1 

3.1 

3.1 

2.6 

2.1 

1.6  ' 

2.0 

2.1 

3.6 

31 

2.5 

1 

2.7 

2.9 

2.3 

2.0 

1.98 

3.6 

1 

Rating  tables  for  Chattahoochee  River  at  West  Point. 


.AUGUST  1.  1890,  TO  DECEMBER  31,  1903.«» 


(i:ige 

Dis-      , 

Gage 

height. 

'      Dis- 

i    Gage 

Dis- 

Gage 
height. 

Dis-      ', 

l:«'ignt. 

charge.  ' 

charge. 

height. 

1  chaiige. 

chaiige. 

Ffr*. 

Sec.-ft. 

Feet. 

'   Sfcft. 

'      Ffft. 

Sec.-ft. 

Fcft. 

Src.'ft. 

O.HO 

780 

2.90 

3,170 

5.00 

8,040 

9.50 

20.750 

.90 

820    1 

3.00 

3,340 

.5.20 

8.592    . 

10.00 

1    22,200 

1.00 

870 

3.10 

3.520 

5.40 

9,144 

10,50 

23,&''X) 

1.10 

930 

3.20 

,      3.700 

5.60 

9,696 

11,00 

25.100 

1.30 

1.000 

3.30 

1      3,890 

1        5. 80 

10.248 

11.. ->o 

26,.')90 

1.30 

1.090 

3.40 

4.080 

6.00 

10.800 

12,00 

28.800 

1.40 

1,180 

3.50 

4,280 

6.20 

11,352 

12,  .W 

31, 110 

1.50 

1.280 

3.60 

4.480 

6.40 

11.904 

13,00 

33,410 

l.fiO 

i.:wo   ' 

3.70 

4.700 

6.60 

12,456 

13,  £0 

yy,  710 

1.70 

1,490 

3.80 

4.920 

6.80 

13.008 

14.00 

38,030 

1.80 

l.f-OO 

3.90 

.5, 140 

7.00 

13.660 

15.00 

42,630 

1.90 

1,7-20 

4.00 

.5,370 

7.20 

14,112 

16.00 

47,230 

2.00 

I.H40 

4.10 

5.620 

7.40 

14.664 

17.00 

61,830 

2.10 

1.970 

4.20 

5,880 

7.60 

15.240 

18.00 

56.430 

2.20 

2.100 

4.30 

6,140 

7.80 

15.820 

19.00 

61,030 

2.30 

2.240 

4.40 

6.400 

8.00 

16.400 

20.00 

65,630 

2.40 

2,:wo 

4..-)0 

6.670    , 

8.20 

16,980 

21.00 

70.230 

2.  .10 

2..->:<o 

4.»iO 

6.940 

8.40 

17,r/0 

22.00 

74,830 

2.60 

2.»y«) 

4.70 

7.215 

8.«:o 

18.140 

23.00 

79,430 

2.  70 

2,840 

4.  MO 

7.490 

8.80 

18.720 

24.00 

84.0S0 

2.80 

3.000 

4.90 

'      7, 765 

9.00 

19,300 

25.00 

88,630 

«  AJmivo  gji^o  height  14.00  feet  the  nitiiig  curve  is  a  tangent,  the  difference  being  400  per  tenth. 
ige  height  1.20  feet  the  above  rating  table  has  Uvn  revised. 


g"ge 


Below 
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Rating  tables  for  Chattahoochee  River  at  West  Point — Continued. 

JANU.\Rr  1.  1904,  TO  DECEMBKU  31.  \9^.n 


Gage 
height. 

Dis- 
charge. 

Gag« 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dls-     ' 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft.   1 

O.W 

HOO 

2.30 

2.240 

3.70 

4.720 

A.  20 

10.H40 

1.00 

850 

2.40 

2,3M0 

3.80 

4,940 

6.40 

11,^80 

1.10 

920 

2.50 

2.,J30 

3.90 

5,U» 

6.60 

11.940 

1.20 

1.000 

2.60 

2.680 

4.00 

5.380 

6.80 

12,  .'20 

i.ao 

1.090 

2,70 

2,840 

4.20 

5.830 

7.00 

13,100 

1.40 

1,180 

2.80 

3,000 

4.40 

6,290 

8.00 

16.000 

1.50 

1.280 

2.90 

3, 170 

4.60 

6, 7f.O 

9.00 

18,900 

1.60 

1,380 

'        3.00 

3,340 

4.80 

7.240 

10.00 

21.800 

1.70 

1,490 

3.10 

3,.')20 

.5.00 

7,740 

11.00 

24,700 

1.80 

1,600 

3.20 

3,700 

5.20 

S.240 

12.00 

27.600 

1.90 

1,720 

3.30 

3.890 

5.40 

8.740 

13.00 

30,.'i00 

2.00 

1,840 

3.40 

4,080 

5.60 

9,260 

14.00 

33,400 

2.10 

1,970 

3.50 

4.280 

5.80 

9.780 

2.20 

2,100 

3.60 

4,500 

(>.Q0 

10,300 

1 

a  Above  gage  height  6.5  feet  the  rating  curve  is  a  tangent,  the  difference  l>eing  290  per  tenth. 
Estiinated  monthly  discharge  of  Chattahoochee  River  at  West  Point. 


(Drainage  area,  3.300  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


1886.a 

Aiviist 

September 

c.H:-tot>er 

November 

Decern  l»er 

1897.& 

January 

Kpbruary 

March 

.\pril 

May 

June 

JiUy 

A  U^lfit 

.•^ptemlxjr 

<  Jctoticr 

November 

December 

The  year 

1898.  <- 

'a  nuAry 

February 

March 

April 

May 

June 

.luly 

Aiigust 

.Septemfjer 

<'>ctober 

November 

December 

The  year 


a  Estimates  for  1896  were  revised  on  the  bnals  of  the  IWH  rating  ciirve. 
*  Estimates  for  1897  were  revised  on  the  ba.sis  of  the  1H9S  mtinp  curve. 
e  Estimates  bclovt  gage  height  1.20  feet  for  1898  and  1899  have  lieen  revised. 


1  Maximum. 

1 

Minimum. 

Mean. 

2.854 

See  .-ft.  per 
sq.  mJle    . 

0.86 

Depth  in 
inches. 

10,800 

1,000  , 

0.99 

5,880 

780 

1, 4m 

.44 

.40 

5,620 

930  ' 

1.624 

.49 

.56 

19.900 

1,490  : 

.5,074 

1.54 

1.72 

5,880 

1,720 

.{.114 

.94 

1.08 

17,000 

1,720 

4,270 

1.20 

1.40 

14.700 

3.610 

8.5.12 

2.50 

2.70 

3S.500 

4,280 

14,.)92 

4.30 

5.03 

25.100 

4,480 

9,518 

2.88 

3.21 

5.370 

2.7(iO  1 

3, 788 

1.15 

1.33 

3. 260 

1.720 

2,047 

.80 

.89 

26,o00 

1,600 

5. 140 

1.56 

1.80 

16.700 

1,720 

4,253 

1.29 

1.49 

1,600 

9.10 

1.1.18 

.34 

..« 

.3,:(40 

845 

1,2J0 

.;i9 

.45 

2,760 

900 

1.474 

.45 

..50 

6.140 

2.  .'180 

3. 5?6 

1.07 

1.23 

•w.sno 

S45 

4.098 

1..51 

20.. 50 

10,800 

1.970 

3,. 321 

1.01 

1.16 

3.430 

1.840 

2.319 

.70 

.73 

6. 140 

1.970 

2,785 

.84 

.97 

20,7.50 

2. 310 

6.931 

2.10 

2.. 34 

3,700 

1..540 

2, 2:i5 

.08 

.78 

2.100 

1.180 

1.491 

.45 

.50 

15.240 

900 

4,262 

1.29 

1.49 

2.%  MO 

.•?.  170 

8, 615 

2.61 

3.01 

57.350 

l,r)00 

11.080 

3.  .36 

3.75 

40,  .^lO 

l.«iOO 

9.511 

2.88 

3.. 32 

10.110 

3,  S90 

5.904 

1.79 

2.00 

9.8.'i4 

3.  795 

5.272 

i.eo 

1.84 

.57.. 150 

900 

5.311 

1.01 

21.89 

3696— IRR  197—07 
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Estimated  nwnlMy  discharge  of  Chattahoochee  River  at  West  Point — Continued. 


Month. 


Dischazge  in  second-feet. 


Run-off. 


1899.a 


January.. 
February. 

March 

April 


Ma 


Jona 

luly 

August 

September.  1 

October 

November.., 
December... 


Maximum. 


18.720 

43,550 

40,330 

22,200 

7,490 

5,625 

10,524 

4,280 

3,340 

3.890 

5,880 

10.800 


Mintamm.;    Mean.    JX^IiShl'" 


The  year. 


1900. 


January. . 
February . 

March 

)rU 


Ma 


ay. 


June 

July 

August — 
September. 
October... 
November. 
December. 


The  year. 


1901. 


January. . 
February, 

March 

April 

May 

Jime 

July. 


August 

September. 
October., - 
November. 
December. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

Septemljer. 
October... 
November. 
Deceinber . 


1902. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July , 

August 

September. 
Octolx^r... 
November. 
December, 


1903. 


The  year. 


43,550 


4,280 
4,280 
7.627 
6,535 
3,430 
2,5^ 
1,970 
1,840 
930 
930 
1,720 
2,380 


7,483 

12,903 

15,696 

10, 157 

4,7l6 

3,625 

3,419 

2,819 

1,771 

2,065 

2.303 

4,685 


930 


5.989 


2.27 

2.62 

3.91 

4.07 

4.76 

5.48 

3.06 

3.44 

1.43 

1.65 

1.10 

1.23 

1.04 

1.20 

.85 

.96 

.60 

.67 

.63 

.72 

.70 

.78 

1.42 

1.64 

1.82 


24.48 


8,316 

2,380 

4,564 

L38 

1.56 

63.330 
16,690 

2,380 

14,662 

4.44 

4l62 

5,625 

8,941 

2.71 

a  13 

19,880 

4,920 

9,563 

2.90 

a23 

8,040 

3.700 

5,024 

1.52 

L75 

55,510 

3.800 

13,983 

4.24 

4.73 

31,570 

4,280 

9,277 

Z81 

a  24 

11,904 

3,000 

4,418 

L34 

L54 

31,570 

2,100 

6,212 

1.88 

2.10 

8,040 

2,530 

4,094 

1.24 

L43 

8.040 

2,680 

4.054 

1.23 

L37 

14,112 

3,340 

6.571 

L99 

2.29 

63.330 

2,100 

7.612 

2.31 

31.02 

42.630 

4,920 

11.748 

3.56 

4.11 

37,100 

4,920 

10.015 

3.03 

a  16 

3.3, 410 

4.280 

7.952 

2.41 

2.78 

23,3t.O 

4.920 

11.022 

a34 

a  73 

52.750 

4,700 

10.814 

a28 

a79 

16. 110 

4,920 

8.487 

2.57 

2.87 

12,456 

3,000 

4,964 

1.50 

1.73 

52.290 

3,000 

12.982 

a93 

454 

32.030 

3,520 

7.145 

2.16 

2.41 

11,628 

2,840 

3.883 

1.18 

L36 

4,280 

2,380 

2,835 

.86 

.96 

88,630 

2,380 

12. 116 

a  67 

4.24 

88,630 

2,380 

8,664 

2.62 

35.68 

61,030 

3,700 

9,585 

2L90 

a34 

56,430 

5,145 

13,852 

4.20 

4.37 

65,630 

7.765 

21.982 

6.66 

7.68 

38.030 

4,920 

8.231 

2.49 

2.78 

7.215 

3,170 

4.791 

1.45 

L67 

6,040 

1,970 

2.962 

.90 

1.00 

5,145 

1,600 

2,988 

.91 

LOS 

6.625 

1,000 

2,061 

.62 

.71 

8.868 

1,720 

2,963 

.90 

LOO 

4,920 

1.720 

2.603 

.79 

.91 

9.972 

1,840 

3,460 

1.05 

LIT 

22,490 

3.170 

7,187 

2.18 

2L51 

fi5.<«0 

1.000 

6.889 

2.09 

28L19 

8,.W2 

3,520 

4.708 

1.43  1 

L66 

66,090 

3.890 

21. 593 

&54  1 

6.81 

43.550 

7. 765 

19,626 

5.95 

&86 

29,720 

6.(^0 

12.345 

a  74 

4.17 

.•c.a^o 

4.480 

7.896 

2.39 

2.76 

28.340 

4.280 

9,976 

ao2 

aar 

11,904 

2.840 

4.782 

1.45 

L67 

9.972 

2,240 

4,203 

1.27 

L4R 

8.  mi 

1,840 

2,825 

.86 

.96 

2.530 

1.K40 

1.988 

.60 

.m 

4.280 

1,840 

2,485 

.75 

.84 

3.340 

2,100 
1.840 

2,463 

.75 

.86 

66,090 

7,908 

2.40 

32.10 

a  Estimates  below  gage  height  1.20  feet  for  1898  and  1899  have  been  revised. 
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Estimated  vionthly  discharge  of  Chattahoochee  River  at  West  Point-  -Continued. 


January,. 
F«*bruaiy . 

March 

April 


May. 

June 

July 

August 

&'pt«»mbpr. 
Octol)er .  - , 
November . 
December. 


The  year. 


JanoAiy--  • 
February.. 

March 

April 

May 

Juiie 

July 

Au^ist 

S»'pt<»ml)er. 
Ot'tolier... 
N<»vpml»er. 
J>x*mber. 


The  year. 


Month. 


1904. 


1905. 


Discharge  in  serond-feet. 

Run>olI. 

Maximum. 

1 
Minimum. 

2.240 

Mean. 

Sec. -ft.  per 
etq.  mile 

1.07 

Depth  in 
inches. 

9.000 

3,520 

1.23 

11,380 

3.000 

5.447 

l.(i5 

1.78 

10,300 

3.340 

4.S58 

1.47 

1.70 

4.500 

2,»W0 

3. 107 

.942 

i.a5 

4.0K0 

1.600 

2.2S.'> 

.t»2 

.798 

4.500 

1.000 

1,»»5 

.514 

..574 

2.530 

i.ao 

1.705 

..517 

..%6 

29,340 

2,100  1 

7.515 

2.2« 

2.63 

2,530 

1.000 

1,4K4 

.450 

..W2 

1.000 

hOO 

913 

.277 

.319 

l.f«0 

800  1 

1.375 

.417 

.465 

4.720 

1,490  ' 
WK) 

2,294 
3.01H 

.fi95 

.KOI 

29.340 

.914 

12.44 

29,340 

2.100 

.^aw 

l.('»3 

1.K8 

19.770 

2..3K) 

K,915 

2.70 

2.  SI 

4,  .WO 

2.H40 

3.7:« 

1.13 

1.30 

3,fl00 

1.H40 

2.930 

.88K 

.991 

7.740 

2..V0  1 

3.  WW 

1.17 

1.35 

3,520 

l.'.ii^ 

2.257 

.(•H4 

.763 

18.030 

l.iso 

5,724 

1.73 

1.99 

10,K40 

1.090 

3,743 

1.13 

1.30 

3.170 

1.0?W 

\,b05 

.4.V. 

.509 

4,500 

1.2S0 

2.a« 

.  Olr, 

.710 

3.340 

1..W. 

1.923 

..5K3 

.650 

.'52.240 

l.Hlt) 
1,090 

10.  .WO 

&15 

.^(>3 

32.240 

4.3(-^ 

1.32 

17.88 

SOQUE   RIVER   NEAR   DEMOREAT. 

This  station  was  established  July  16,  1904,  by  M.  R.  Ilall.  It  is 
located  at  Cannon  Bridge,  on  the  road  from  Cornelia  to  Acorn,  2 J 
miles  from  Demorest  and  about  4  miles  above  the  mouth  of  the  river. 

The  channel  is  curved  for  500  feet  above  and.  slightly  curved  for 
500  feet  below  the  station.  The  current  is  swift.  Both  banks  are 
high  and  wooded;  the  right  overflows  during  extreme  high  water. 
The  bed  of  the  stream  is  composed  largely  of  rock  and  is  permanent. 
There  is  but  one  channel  at  all  stages.  Discharge  measurements  are 
made  from  the  single-span  wooden  wagon  bridge,  which  has  a  28-foot 
approach  on  the  left  bank  and  a  90-foot  approach  on  the  right  bank. 
The  initial  point  for  s6undings  is  the  end  of  the  bridge  on  the  upstream 
side  at  the  left  bank. 

The  gage  is  in  two  sections:  The  first  is  a  vertical  staff,  reading 
from  0  to  10  feet,  fastened  to  the  sill  and  upstream  post  of  the  trestle 
bent  at  the  left  l^ank.  An  additional  section,  established  Septem- 
ber 12,  1905,  is  a  vertical  staff,  reading  from  0.7  foot  to  6  feet, 
fastened  to  the  stump  of  an  iron  wood  tree  on  the  right  bank  about 
20  feet  above  the  bridge.  The  gage  is  read  once  each  day  by  Charles 
Cannon.  Bench  marks  were  established  as  follows:  (1)  The  top  of 
the  upstream  end  of  the  right-bank  wooden  pier,  marked  ^vith  white 
paint;  elevation,  21.20  feet.  (2)  A  nail  in  the  stump  of  the  iron- 
wood  tree  to  which  the  second  section  of  the  gage  is  attached;  eleva- 
tion, 6.00  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  measurements  of  Soqm  River  near  Demoresi. 


Date. 


1904 

Junes 

July  16 

August  24 

October  2X 

October  28 

Novenit)or23 


Gage 

Dis- 

eight. 

charge. 

Fttt. 

Sec.-ft. 

1.74 

182 

1.46 

123 

1.81 

202 

1.31 

102 

1.31 

101 

1.58 

150 

Date 


Gage 
height. 


1905.  Feft. 

March  2 2. 1 2 

May27 2.41 

July  19 2.26 

September  6 1. 81 

September  12 1. 81 

October  23 1. 71 


Daily  gage  height,  infect,  of  Soque  Hirer  near  Demorest. 


Din- 
charge. 

Sec.-fl. 
287 
334 
327 
196 
196 
168 


Day 


July.    .Vug.   Sept.    Oct.    Nov.    Dec. 


Day.        ,  July.   Aug.  Sept. ,  Oct.    Nov.    Doc. 


1904. 

1 1.25 

2 2. 1 

3 2  15 

4 1.7 

5 2  0 

fi 3.  45 

7 1  6 

8 5  25 

9 2  9 

10 2  7 

11 1  95 

12 1  2.4 

13 2  0 

14 1.95 

15 1.8 

16 1  1.45  1.85 


1.65 
1.65 
1.6 
2.75 
2.6 
2.0 
1.85 
2  1 
85 
7 
6 
6 
6 
55 
5 
5 


4 

35 
35 
35 
35 
35 

1.4 

1.4 

1.35 

1.4 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 


1904. 

1.35     1.4        17 1,4 

1.4       1.4        18 1.35 

4  1.45      19 1.4 

65     1.55      20 1.4 

6    J  3.05      21 1.4 

5  2.3        22 '  3.7 

4       1.7        23 1.55 

4       1.65      24 1.6 

35     1. 55      25 2  3 

1.35     1.5        26 1.6 

1.35     1.45      27 1.45 

1.4    I  1.45      28 1.4 

1.45     1.65      20 1.65 

1.45  I  1.5    ,    30 1.5 

1.4    '  1.5    I    31 1  2.7 

1.4   ■'  1.6  , 


1.8 
1.8 


75 

2 

75 

7 

6 

65 

3 

35 

4 

1 

0 
1.75 
1.7 


5 

45 

5 

45 

6 

5 

4 

4 


45 

5 

45 

4 

4 


1.45 


3 

3 

3 

3 

25 

25 

3 

3 

3 
.3 

3 

3 
.3 

3 

35 


4 

4 
4 

4 

4 

45 

6 

65 

f' 

4 

4    . 
4 


1.5 

1.5 

1.55 

1.5 

1-5 

1.45 

1.45 

1.45 

1  7 
1.65 

2  4 
2  3 
2.1 
1.-85 
1.7 


Day. 


Jan.      Feb. 


1905. 

2 1  l.(>,5 

3 1  1.65 

4 1.6 

5 ,  1.  6 

6 '  2.  25 

7 1  2.7 

8 '  1.9 

9 i  1.S5 

10 '  1.  Ho 

11 '  1.8 

12 7.4 

13 3.8 

14 2.15 

15 2.1 

I 

10 '  2,0 

17 '  1,9 

18 1.9 

19 1.H5 

20 1.  85 

21 1.8 

22 ■  1.8 

23 :  1.8 

24 1.75 

25 1.  75 

2i\ I  1.7 

1'7 2.0 

28 1.  9 

2<> l.S 

rw 1.  7 

.'^l 1.7 


1.75 

1.75 

1.8 

1.8 

1.85 

1.9 
2.0 
2.0 
15 
.14 

ai 
a  3 

a4 
ai 

2.8 

2.6 
2.2 
2.2 
2,1 
7.1 

5.4 

ai 

2.8 
2.6 
2.5 


Mar.     Apr.     May.    June. 


July.    Aug.     Sept. 


Oct.     Nov.     Det', 


2.25 

1.9 

1.9 

2.2 

1.85 

1.95 

2.1 

1.85 

2.1 

2.1 

1.8 

2.0 

2.05 

2.0 

1.95 

2.0 
2.0 
2.0 
2.1 
2.4 

2.15 

2.2 

2.15 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

2,0 

2.0 

2.0 

1.95 

1.95 


2.  4  1. 95 

2.  .'i5  1. 95 

2.  25  1. 95 

1. 95 

, 1. 9 

1.9 


2.0 
1.9 
1.9 
1.  f  5 
1.8 

1.8 

1.85 

1.85 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.85 

1.8 

1.85 

1.85 

1.8 

1.8 

2.2 

2.0 

1.9 

1.95 

1.9 


a5 

a  35 

2.4 

2.2 

2.1 

2.05 
2.05 
2.0 
1.9 

a7 
a4 

2.9 
2.1 
2.a5 
2.0 

2,0 
2,1 
40 

2.8 
2.4 

2.4 
2.4 
2.2 
2.8 
2.7 
2.1 


2.0 
2.0 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.9 

ao 

2.6 

2.4 

2.2 

1.95 

1.8 

1.95 

2.1 

2.0 

2.8 

2.6 

Z6 
2.4 
2.2 
2.1 
1.95 

1.85 
1.8 
1.8 
1.85 
11.9 


8.6 

ai 

2.3 
2.0 
1.9 

.1.9 

ai 

2.1 
2.1 

ai 

ao 
as 

2.7 

a9 

4w3 

i3 
2.7 
2.3 
2.2 
4.1 

2.7 
2.6 
2.4 
2.1 
2.1 

2.0 

1.95 

2.0 

2.1 

2.1 

2.1 


2.0 
1.9 
2.0 
2.0 
1.9 

1.9 
2.7 
2.7 
2.3 
2.8 

4.2 

as 

2.6 
2.5 

a4 

Z\ 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.2 
2.1 
2.1 

2.3 
2.1 
1.95 
2.0 
1.  75 
1.  65 


1.6 

1.9 

1.9 

1.85 

1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.75 
1.8 
1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.8 

1.8 

1.75 

1.75 

1.75 

1.75 


8 
8 
75 
7 


1.8 


1.8 

1.8 

1.85 

1.75 

1.7 

1.7 
1.7 
1.  75 

a5 

2.4 

2.2 

2.0 

1.9 

1.85 

L8 

1.8 
1.8 
1.8 
1.8 
1.85 

1.8 

L75 

1.7 

1.7 

1.75 

2.1 

2.0 

1.8 

1.8 

1.75 

L75 


1.75 

1.75 

1.7 

1.7 

1.7 

1.75 
1.7 
1.7 
1.7 
1.  to 

1.75 

1.7 

1.7 

1.7 

1.7 

1,7 

1.65 

1.65 

1.7 

1.7 


1.75 

1.9 

1.8 

1.75 

1.7 

1.7 


1.7 
1.7 

a8 
a2 

2.2 

2.1 
2.0 
1.95 

a6 
ao 

2.5 
2L3 
2.2 
2.1 
2.1 

2.2 
2.1 
2.  1 
2.0 

ai 
a.  6 

2.4 
2.4 
2.4 
2.4 

2.4 

o   o 

2.4 
o   o 

2.2 
2.1 
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Rating  tables  for  Soque  River  near  Demoreat. 


JULY  16  TO  DECEMBER  31.  1904.a 


Gage 
height. 

Feet. 
L25 
L30 
L40 

Dis- 
charge. 


Sec.-ft 


100 
115 


Oage 
heignt. 


Feet. 
L50 
LOO 
L70 


Difl- 
chaige. 

Oagp 
height. 

Sec.-ft, 

152 
174 

1 

Feet. 
1        L80 
L90 
2.00 

Dis- 
charge. 

Sec.-fl 


Gage     I      Dis- 
heignt.   ,  charge. 


.-ft. 

m 


224 

252     !l 


Feet. 
2.10 
2.20 


Sec. 'ft. 
2^<2 
314 


JANUARY  I  TO  DECEMBER  31, 1905.& 


1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


151     , 

1        2.50 

393 

3.30 

685 

1 

5.00 

1.500 

171     ' 

2.60 

426 

3.40 

725 

6.00 

2,000 

193 

2.70 

460 

3.50 

770 

7.00 

2,500 

217    1 

2.80 

495 

3.60 

815 

8.00 

3,000 

243 

2.90 

531 

3.70 

860 

9.00 

3,500 

271 

3.00 

568    1 

3.80 

905 

10.00 

4,000 

300 

3.10 

606 

3.90 

950 

11.00 

4,500 

330 

3.20 

645 

4.00 

1,000 

12.00 

5.000 

361    1 

1 

1 

1 

t 

a  Discharge  estimated  above  gage  height  2.20  feet. 

b  Above  gage  height  4.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  50  p(>r  tenth. 

Estimated  monthly  discharge  of  Soque  Rivir  near  Demorest. 

[Drainage  area  112  square  miles.] 


Month. 


Discharge  in  second-feet. 

r  r 

Maximum    Minimum.      Mean. 


Run-off. 


Sec'.-ft. 
sq.  mife. 


1904. 

July  16-31 

August 

September 

October 

November 

December 

1905. 

January 

February 

Mnrch 

Apnl 

Y^T 

June 

July 

August 

September 

October 

November 

December 

The  year 


980 
1,745 
525 
115 
163 
664) 


108 
93 

115 
93 

108 
115 


218 

:«2 

174 
104 
122 
183 


1.95 

2.88 

.929 
1.09 
1.63 


Depth  in 
inelies. 


1.16 
3.32 
1.73 
1.07 
1.22 
1.88 


2,700 

2,550 

361 

300 

1,000 

4,950 

3,300 

1,100 

217 

770 

217 

2,400 


151 
182 
217 
193 
217 
193 
217 
161 
151 
171 
161 
171 


314 

527 

210 
390 
4.V) 
626 
343 
190 
222 
175 
474 


I 


2.80 


4. 
2. 


4,950 


151 


349 


71 
29 
1.88 
3. 48 
4.0t'> 
5.59 
3.06 
1.70 
1.98 
1.56 
4.23 


3.12 


3.23 
4.90 
2.64 
10 
01 
53 
44 
53 
90 
28 
74 
88 


42.18 


SWEETWATER   GREEK    NEAR   AUSTELL.** 

This  station  was  established  May  6,  1904,  by  M.  R.  Hall.  It  is 
located  at  the  south  side  of  Lithia  Springs  Park,  near  Austell. 

The  channel  is  straight  for  about  300  feet  above  and  200  feet  below 
the  gage.  The  current  is  sluggish  above  the  gage;  below  it  is  swift  for 
about  50  feet  at  several  places,  with  sluggish  water. between.  Both 
banks  are  high  and  wooded,  the  right  being  composed  of  rock,  and  are 
not  liable  to  overflow.  There  is  but  one  channel  at  all  stages.  Dis- 
charge measurements  are  made  from  a  boat  at  low  and  ordinary 


a  No  monthly  estimates  have  liec^n  attempted  for  this  station  on  ac*count  of  the  erratic  plotting  of 
the  discharge  measurements. 
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stages  about  400  yards  below  the  gage.     High-water  measurements 
are  made  from  Strickland's  wagon  bridge,  IJ  miles  down  stream. 

The  gage  is  in  two  sections:  The  first  is  an  inclined  staff,  reading  to 
8  feet,  fastened  to  solid  rock  on  the  right  bank;  the  second  is  a  ver- 
tical staflF,  reading  from  8  to  16  feet,  fastened  to  a  maple  tree  on  the 
right  bank  about  100  feet  upstream.  The  gage  is  read  twice  each  daj^ 
by  J.  L.  Causey.  Bench  marks  are:  (1)  A  nail  in  a  small  maple  on 
the  right  bank  about  200  feet  below  the  gage;  elevation,  5.00  feet. 
(2)  A  cross  cut  on  a  large  rock  about  10  feet  south  of  the  sloping  sec- 
tion of  trhe  gage;  elevation,  10.00  feet.  Elevations  refer  to  the  datum 
of  the  gage. 

Discharge  measurements  of  Sweetwater  Creek  near  Austell. 


])ati> 


Gage 
height. 


1.104. 

May6<» 

June  16  6 

June  16 o 

July  9o 

July  29  o 

August  30  o 

August  31  c 

0ctol)or  1  <* 

Oclolwr  Id 


Ffct. 
1.08 
1.15 
1.20 
1.40 
2.70 
2.35 
1.96 
1.24 
1.28 


a  Strickland's  bridge. 
<>  Boat  100  yards  1>b1ow  gage, 
c  Wading  100  yards  TkkIow  gage. 
d  1,000  feet  above  gage. 


DiR- 
charge. 


Sec.-ff 

122 

61 

64 

85 

254 

178 

122 

61 

m 


Date. 


1905. 


Gage 
height. 


Ffct. 


January  18 3 

January  18 3 

March7« 2 

May  10/ 


August  16  jT 
August  1%0 
Octolier  7  / . 
October  7  / . 


.02 
.01 

.so- 
ls 

May  10/ 2.10 

4.44 
4.44 

1.91 
1.89 


Dis- 
charge. 

Sec.-ft. 
227 
220 
200 
147 
13i'» 
448 
438 
123 
119 


«  1.000  feet  below  gagi^. 

/At  boat  landing  l>eiow  gage. 

(7  Measurement  made  one-third  mile  east  of  Austell,  Ga. 


Daily  gage  fuight,  infect,  of  Sweetwater  Creek  near  Austell . 


2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Day. 


1904. 


Jan. 


Feb. 


Mar.     Apr.     May.    June.    July. 


Aug.     Sept.     Oct.  ,  Nov.     Deo. 


a4 
J  2.5 
1.9 
1.6 
1.5 


1:5 

1.95 

1.7 

1.45 

1.3 

1.2 
1.2 
1.1 
1.0 
1.0 

1.15 


1.0 

1.5 

1.0 

1.5 

1.0 

1.45 

1.9 

1.45 

2.8 

1.35 

3.5 

1.3 

2.15 

1.3 

1.7 

1.25 

1.3 

1.15 

1.15 

1.2 

1.2 

1.2 

2.4 

1.15 

5.6 

1.3 

2.85 

2.55 

I 


1.9 

1.45 

1.3 

1.25 

1.2 

1.1 

1.05 

1.35 

1.35 

1.15 

1.1 
1.05 
1.15 
.9 
1.0 

1,05 
.55 

1.0 
.75 
.75 


1.5 
1.6 
4.4 
2.9 


4.55 
3.2 
3  45 
2.4 
1.95 


1.9 
1.7 
1.6 

ao 


A.y 

'Z.XK)  ■> 

a85 

2.05 

2.3 

1.7 

11.9 

1.65 

16.3 

1.6 

11.4 

1.45 

4.95 

1.4 

6.3 

1.3 

4.3 

1.25 

a  45 

1.25 

a  25 

1.35 

1.1 

.9 
1.2 
1.2 
L05 


.75 

2.15 

1.1 

.9 

2.0 

1.1 

1.15 

1.95 

1.0 

.7 

2.(>5 

1.15 

1.05 

4.05 

1.0 

1.0 

5.5 

1.05 

.9 

7.16 

.85 

1.25 

6.0 

1.1 

2.5 

ai 

L05 

2.2 

2.35 

.06 

1,65 

2.1 

0.9 
.65 

1.05 
.7 

1.05 

.75 

.95 

.9 

.65 

.9 

.9 

.85 

.9 

.95 

.85 

.55 
1.0 
.7 
.  i 
.85 

.7 
.75 
.6 
1.0 
.9 

.9 

.85 

.85 

*9 

.5 

.95 


0.9 
1.05 
.95 
1.6 
1.8 

1.7 

1.4 

1.35 

1.25 

1.25 

1.25 

1.3 

1.65 

2.1 

1.75 

1.45 

1.4 

1.35 

1.45 

1.4 

1.45 

1.8 

2.4 

2.0 

1.75 

1.6 

L45 

1.6 

L5 

L5 


1.G5 
1,6 

'..8 

1.85 

2.5 

a  65 

2.6 

2.25 

2.05 

2.05 

2.2 
2.0 
1.85 
1.75 
1.  75 

1.8 

L85 

L75 

1.8 

1.65 

1.65 

1.6 

1.7 

1.65 

L65 

1.65 
1.75 
a45 

ais 

a2 

2.5 
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Daily  gage  height,  in  feet,  of  Sweetwater  Creek  near  Austell— Continued. 


Day. 


Jan. 


Feb.     Mar.  <  Apr.     May 


1905. 

1 2.1 

2 '  2.05 

3 2.1 

4 2.05 

5 2.0 

I 

6 13 

7 2.8 

8 '  2.75 

9 1  2.55 

10 2.3 

11 2.8 

12 11.2 

13 ,  14.4 

14 1  11.4 

15 4.7 

16 a  4 

17 as 

18 ao 

19 ao 

20 a  2 

21 ao 

22 2.8 

23 2.45 

24 2.4 

25 2.2 

26 2.1 

27 225 

28 2.2 

29 2.25 

;» 24 

31 '  a2 


Juno.    July.     .\ug.     S(*pt. 


Oct.     Nov. 


ao 

26 
245 
255 
245 

25 

255 

4.4 

7.2 
10.2 

&6 
6.0 
65 
6.8 
&4 

6.0 
5.6 


5. 
5. 
6. 


7.1 
69 
5.5 
4.4 

a7 

a4 
a2 
a2 


ai 
ao 
ao 

28 
28 

28 
28 
28 
285 

a4 

4.0 
4.1 

ao 

32 

ao 

2  9 

28 
2  75 
2  7 
2  85 


a 
a 
a 

2 


255 

25 

25 

2  45 

24 

25 

24 


235 

235 

235 

23 

255 

29 
28 
2  75 
28 
265 

26 
26 
25 
24 
255 


1 

85 


2  3 
22 
22 
2  2 
2  15 

2  2 
22 
21 
2  5 
26 


28 
2  55 

5 

4 

4 


2  75 
2a5 
245 
255 
235 

245 
21 
215 
2  4 
21 

1.96 
1.75 
1.65 
1.65 
1.7 


1.85 

245 

29 

5.1 

4.5 

as 

27 
24 
2  3 
2  3 
20 


1.75 

1.7 

1.6 

1.6 

1.65 

1.55 
1.35 
1.45 
1.25 
1.25 

1.05 

1.0 

1.15 

1.45 

1.55 


2  85 

1.55 

4.0 

1.45 

2  7 

i.ai 

2  05 

1.5 

1.9 

1.95 

1.4 

1.7 

2  3 

27 

25 

21 

285 

ao 

a  6 

27 

4.0 

a6 

2M 

22 

5.6 

4.6 
7.0 
11.6 
&6 
&8 

9.2 

16.7 

10.7 

5.1 

34 

2  9 
2  1.5 
2  3 
225 
23 

21 

21 

1.85 

1.75 

235 

24 

1.9 

1.  75 

1.9 

215 

1.8 


1.8 

1.65 
1.65 
1.5 

1.4 
1.7 
1.45 

1.8 

ai 
a4 

4.7 
K2 
4.4 

a  9 

4.4 

39 

3  8 

a6 

28 

2  65 

285 

a9 

5.8 
6.5 

4.1 
2  8 
2  05 
1.9 
1.7 
1.7 


1.85 
1.95 
21 

as 

2  7 

255 
1.65 
1.55 
1.55 
L6 

1.1 

1.65 

L65 

1.7 

1.35 

1.35 

1.45 

1.6 

1.5 

1.4 

1.35 

1.25 

1.25 

1.4 

1.4 

l.a5 

1.3 

1.15 

1.15 

1.65 


7.2 

5.4 

28 

245 

235 

205 

1.85 

1.7 

1.6 

1.65 

24 

235 
22 
20 
1.95 

20 
21 
1.4 

1.8 
1.7 

1.75 
1.65 
1.65 
1.65 
1.85 

24 
24 
22 
20 
1.8 
1.75 


1.85 

1.7 

1.55 

1.75 

1.75 

1.75 

1.75 

1.8 

1.8 

26 

a4 
ao 

25 
22 
21 

20 
1.95 
1.9.'» 
l.ft") 
2  0 

1.95 

205 

1.9 

1.95 

21 


25 

265 

26 

2  25 

202 

Dec. 


205 
245 
9  6 
12  9 
6.7 

4.0 

ao 

5.8 
10.2 
11.6 

10.4 

a  4 

4.0 

a4 

a5 

as 
ao 
as 

36 
5.2 

Cxi 

&1  y 

5.7 
5.2 
4.9 

44 
4.0 
a  6 

ao 
a4 
a4 


MULBERRY  CREEK  NEAR  COLUMBUS. 


This  station  was  established  June  2^,  1904,  by  W.  E.  Hall.  It  is 
located  at  Mitchells  Bridge,  about  16  miles  north  of  Columbus  and 
12  miles  south  of  Hamilton.  Mulberry  Creek  is  a  tributary  of  Chatta- 
hoochee River,  entering  it  about  6  miles  west  of  the  station. 

The  channel  is  straight  for  about  50  feet  above  and  200  feet  below 
the  bridge.  The  current  is  rather  sluggish  above  and  swift  below 
the  station.  Both  banks  are  high  and  not  liable  to  overflow;  the 
right  is  clean;  the  left  is  wooded  and  covered  with  brush.  The  bed 
of  the  stream  is  composed  of  rock  and  sand,  with  but  one  channel  at 
all  stages,  broken  by  one  wooden  pier.  The  bottom  is  very  uneven, 
causing  the  current  to  change  direction  during  low  water.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  two-span 
highway  bridge,  resting  upon  stone  abutments  and  center  wooden 
pile  bent.  The  initial  point  for  soundings  is  the  left  end  of  the  bridge 
on  the  downstream  side. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which 
is  the  top  of  the  downstream  end  of  the  wooden  cap  of  center  pile 
bent;   elevation,  32.00  feet  above  the  datum  of  the  assumed  gage. 


216 


WATER   RESOURCES   OF   GEORGIA. 


Discharge  meaaurements  of  Mulberry  Creek  near  Columbus. 


Date. 


'   Gage        Dis- 
hpight.  i  charge. 


1U04. 


,  Fert. 

June  23 1.40 

September  21 I  1. 23 

September  21 '  1. 23 


;Sfc.-/t. 
5S 
32 
33 


Date. 


Dis- 
chaxge. 


1905 

June  17 

June  17 

September  »» 

September  26 


FLINT    RIVER    AT   MOLINA. 

In  May,  1897,  a  station  was  established  on  Flint  River  at  the  bridge 
of  the  Georgia  Midland  division  of  the  Southern  Railway,  about  half- 
way from  Atlanta  to  Columbus.  The  alternate  filling  and  washing 
out  of  sand  in  an  eddy  about  one-half  mile  below  the  station  so 
affected  the  stream  that  the  fluctuations  shown  by  the  gage  had  no 
fixed  relation  to  the  quantity  of  water  flowing  in  the  river.  After 
this  fact  developed  the  station  was  abandoned  and  reestablished  near 
Woodbury,  at  the  Macon  and  Birmingham  railroad  bridge,  about  3 
miles  lower  down  the  river. 

The  following  discharge  measurements  were  made  at  the  Molina 
station  before  it  was  abandoned.  They  are  accurate,  and  as  they 
are  nearly  distributed  over  a  period  of  one  year — from  May,  1897,  to 
May,  1898 — they  give  a  fair  idea  of  the  flow  of  the  stream  during  that 
time.  Measurement  No.  5  shows  the  lowest  discharge  and  is  undoubt- 
edly very  near  the  minimum  of  this  stream  for  1897. 

Discharge  Tncasurenients  of  Flint  River  at  Molina. 


^^^-  hei^t.  I  charge. 

1H97.                              Feet.   I  Sec.-ft. 

May21 Ml 

June7 1  707 

June23 '  697 

August  25 2,843 

November  S 264 

Deceml>er7 , &S8 


February  28. 

April  21 

May28 


Date. 


1896. 


Gase  I     Dis- 
height.   charge. 


Feet. 


Sec.-ft. 

877 
313 


FLINT   RIVER   NEAR    WOODBURY. 

Measurements  of  the  flow  of  Flint  River  were  made  during  1897 
and  1898  at  Molina, 'but  the  river  bed  was  so  shifting  that  the 
station  was  discontinued  June  2,  1898.  Two  measurements  were 
made  in  1899  at  the  Macon  and  Birmingham  Railroad  bridge  near 
Woodbur}^  5  miles  below  the  Molina  station.  March  29,  1900,  a 
gage  was  put  in  near  this  bridge  and  the  station  was  reestablished. 

The  channel  above  and  below  the  station  is  slightly  curved  for 
800  feet.  Above  gage  height  10  feet  the  banks  are  subject  to  over- 
flow for  a  width  of  300  or  400  feet,  but  all  water  passes  beneath  the 
bridge  and  its  approaches.     The  bridge  and  its  piers  are  oblique  to 
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the  direction  of  the  current,  and  the  bed  is  rough  and  irregular  and 
mostly  permanent. 

Discharge  measurements  are  made  from  the  Macon  and  Birming- 
ham Railroad  bridge.  This  is  a  two-span  iron  bridge,  each  span  being 
150  feet  long  and  supported  by  brick  piers.  There  are  wooden  trestle 
approaches  about  150  feet  long  on  the  right  bank  and  225  feet  long 
on  the  left.  The  initial  point  for  soundings  is  the  end  of  the  iron 
bridge  on  the  right  bank,  downstream  side. 

The  gage  is  in  5-foot  sections;  the  part  reading  from  zero  to  10  feet  is 
attached  to  a  willow  tree  on  the  left  bank  about  300  feet  above  the 
bridge  and  50  feet  below  Riggins's  old  ferry ;  the  section  reading  from 
10  to  15  feet  is  fastened  to  a  sweet/-gum  tree  50  feet  from  the  left  bank 
and  150  feet  upstream  from  the  bridge.  This  gage  was  maintained  by 
the  Geoi^ia  Geological  Survey  until  November  1,  1900,  when  it  was 
adopted  by  the  United  States  Weather  Bureau.  The  observer  is 
G.  A.  Wright,  who  is  paid  by  the  Weather  Bureau.  Bench  marks 
were  established  as  follows:  (1)  The  top  of  the  downstream  end  of  the 
second  and  third  crossbeams  from  the  left-bank  end  of  the  bridge; 
elevation,  27.00  feet;  (2)  a  copper  plug  set  in  solid  rock  on  the  west 
si<le  of  the  river  about  100  feet  from  the  water  and  100  feet  upstream 
from  a  point  opposite  the  gage;  elevation,  16.29  feet.  Elevations 
refer  to  the  datum  of  the  gage,  which  is  660  feet  above  sea  level. 

Discharge  measurements  of  Flint  River  near  Woodbury. 


Date. 


Itflfv. 


Gage  I     Dis- 
heignt.  i  charge. 


June  29... 
August  29. 


March  29 

May  2 

December  12. 
Dt'C<*inber21. 


1900. 


Feet. 
0.80 
.50 


1901. 


February  4.. 

March  5. 

May  17 

.August  15. . . 
September  6. 


1902. 


June  30... 
July  16.... 
Julv31.... 
October  6. 


.00 
1.20 

.12 
1.45 


Sec.'ft. 

m 

461 


2.20 

2,329 

2.86 

3,220 

.85 

998 

4.35 

5,423 

4.02 

4,901 

1.18 

985 

.82 

565 

.90 

813 

.60 

582 

292 
1,226 

329 
1,520 


Dat(> 


1903. 

April  22 

February  12a 

March  »> 

June  29 ' 

July  30 

September  30 1 

1904.  I 

February  11 

Febmary  23 

March  30 

July? 

.\ugust  25 

October  4  b 

1905. 

March  10 

April  21 

June  3 

September  19 i  —  .28 


Oa«e 
height. 

Dis- 
charge- 

Feet. 

Sec. -ft. 

2.45 

2.  679 

9.20 

16. 290 

5.45 

8, 861 

1.48 

1.591 

.37 

!m 

.28 

;»<7 

2.81 

3.095 

3.30 

4.114 

.74 

620 

.00 

256 

.30 

:»3 

-.25 

178 

.91 

H44 

.52 

544 

.03 

307 

173 


oTbia  is  a  flood  measurement,  stage  being  high  for  this  station.    Results  considered  fairly  accurate. 
fr  Taken  from  boat  one- half  mile  above  bridge. 
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Daily  gage  height,  in  feet,  of  Flint  River  near  Woodbury — Continued. 


Day. 


Jan.      Ff>b.     Mar. 


Apr.     May.    June.    July.  I  Aug.     Sept.     Oct..      Nov.     Dec. 


1904. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1905. 


•I 


1.2 

1.0 

.9 

.8 


8 
3 
5 
4 


1.2 

1.0 
LI 

ao 

2.7 


.9 


.9 
.6 

.7 
.0 


.5 
.6  ' 
.7 
.6 
.5 

.4 

.9 
2.1 
2.0 
1.9 

1.0 
1.3 
1.0 

.H 
.8 

.8 
.7 
.6 
.6 
.5 

.4 
.4 
.3 
.3 
.4 
.5 


2.8 
2.5 
2.2 
2.0 
1.7 


1.5 
2.6 

ao 

2.9 
2.5 


1.9 

2.0 

1.5 

1.9 

1.2 

1.4 

1.1 

1    n 

1.2 

.4 

.4 


.6 
1.0 
1.9 

ao 
a2 

2.7 

a5 

5.4 
(13 
4.9 


a 

2. 

1. 
1. 


2.0 
2.0 
1.8 
1.7 
1.5 

1.3 
1.1 
1.0 


1.2 

1.0 

1.0 

.9 

.9 

.8 
.9 
.9 
.9 

.8 

.9 
.9 

.8 
.9 
.8 
.H 


I 


1.0 
.9 

.8 
.  7 
.6 

.8 
.8 
.8 
.8 
.9 

l.O 
1.1 
1.3 
1.2 
1.0 

.9 
.9 

.8 

mm 

.  I 
.6 

1.0 
1.1 
1.3 
1.2 
1.0 

.8 
.  i 

.    < 

.0 
.0 
.5 


1.0 
.8 
.7 
.6 
.6 

.6 
.5 
.5 
.4 
.5 

.4 
.4 
.5 
.4 
.5 

.4 
.5 
.4 
.4 
.5 


.6 
.5 
.5 
.5 
1.0 

1.2 
1.1 
1.0 
.9 
1.1 

1.1 
1.0 
1.1 
1.0 

.8 

.8 
.8  ! 
.7  I 
.0 
.0  I 

.6  1 
.5  , 
.5  I 
.5 
.5  I 

.4 
.4 
.4 
.  5 

.6 


as 

.3 
.2 

.1 

.2 

.2 
.1 
.2 
.1 
.1 

.1 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
1.0 


< 

6 
7 
2 
4 


1.3 

.9 

.6 
.8 
.8 


0.4 
.0 
.0 
.0 
.050 

.05 

-  .05 
.05 

-  .05 
.05 

-  .05 

-  .05 

-  ,05 
05 


..  I 


/ 
.5 
.4 
.3 
.3 


.5 

.  d 

.3 

.2 

.3 
.4 
.4 

.8 


5 
4 

3  ' 
3 

2  I 
2 


0.6 
.3 
.2 

.2  , 
-0    ' 

.05 
.1 
-  .1     • 

.1     I 

.05  ' 
.2  I 
.1    ' 

.8 


1.7 
2.6 
2.6 
1.5 
1.3 

1.0 
.6 


7     I 


5.0 

a5 
ao ' 

1.2  |- 
1. 5  '  - 

1.4    - 
.9 

.5  -- 
.5  - 
.4 


.3 
.3 
.3 
4 


.05 

1.0 

.3 

.0 

.4 

.  7 

.0 

.2 

.1 

.0 

.1 

.3 

.4 

.0 

.6 

.4 

.1 

.5 

.2 

.3 

i 

6 
5 


.9 
1.2 
1.2 

.6 

.5 
.4 
.2 
.1 
.4 

I 
.1  ' 
.3 

.0    I 
.1 
.3    I 

.1  I 

.0    : 

.1 

.3 

.1 

.1 


ao 

.0 

.0 

-  .05 

.1 

.1 
.1 
.1 

.15 
.2 

.15 

.15 

.2 

.25 

.15 

.3 

.2 

.2 

.25 

.25 


\\ 

1  I 

1 

2 

2 

3 
2 

5 


.0 
.0 
.2 
.6 

.6 

.3 
.3 
.1 
.0 
.1 

.2 
.2 
.0 
.0 
.1 

.2 
.2 
.3 
.3 
.3 

.3 
.4 
.4 
.4 
.5 

.5 
.4 
.4 

.4 
.1     -  .  2 

.1  i 


2.3  - 

2.3  - 

2.1  , 
2.0 

1.8  - 

2.6  - 

a9  - 

2.6  - 

1.5  - 

.8  ,- 

.6  - 

.4  - 

.3  - 

.4  - 

1.2  - 

1.0  - 

.9  - 

.7  - 

.3  - 


a  35 

-  .35 

-  .4 
.4 
.4 

-  .4 

.45 

.45 

.4 

.4 

-  .45  I 
.45 
.45  I 
.5    I 
.45  ' 

-  .4    I 
.35 
.4 

.35  I 
.35  I 
.4 


.3 


.1 
.1 

.0 
.0 
.0 
.0 
.1 

.8 
.6 
.5 
.3 
.3 
.2 


).05 
.05 
.1 
.2 
.2 

.1 
.1 
.1 
.1 
.0 

.0 
.1 
.1 
.2 
.2 

.1 
.1 
.1 
.1 
.1 


a 


.6 

.1 

.4 

.1 

.6 

.1 

.7 

.1 

.4 

.0 

.2 

.1 

.0 

.1 

-  .1 

.1 

.0 

.2 

.1 

.9 

.3 

1.1 

.4 

LO 

.4 

.8 

.3 

.6 

.3 

.5 

.2 

.4 

.1 

.3 

■2    ! 
•2     I 

.2 

.1 

.1     , 

.2    ' 
o 

•  «« 

.2 
.2 
.2 
.2 
.3 


.3 
.3 
_  2 

!2 
.2 

.2 
.3 
.2 
.2 
.4 

.5 
.6 
1.3 
1.5 
1.3 
1.1 


.4 

.3 
•2.9 
4.0 
5.0 

4.4 

a4 

2.1 
2.7 
2.9 

ao 

2.7 
2.1 
L7 
1.5 

1.5 
1.4 
1.3 
1.2 
2.5 

5.3 
5.4 
48 
4.5 

IS 

2.2 
1.7 
Lft 
1.5 
1.4 
1.3 


a  June  15  to  25  obaervj^r  reported 
went  as  much  h.s  1  tenth  Iwlow. 


Iieiow  »>ro,"  but  stated  afterwards  that  he  did  not  think  it 
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Rating  tables  for  Flint  Jiivrr  jiear  Woodbury. 
APRIL  1,  1900.  TO  I>E(^EMBER.')1,  IWl.a 


I 

1  height. 

Difl- 
eharge. 

heiglit 

Dii«- 
chaiiC'. 

Gage 
height. 

Din- 
charge. 

Oagi> 
height. 

Diii. 
charge. 

1 

Fret. 

8ec.-ft 

<      Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Fret. 

Sec.-ft. 

0.00 

350 

1.10 

890 

2.20 

2.  .340 

3.:« 

3.S80 

.10 

370 

1.20 

1,000 

2.30 

2.480 

3.40 

4.020 

.20 

.400 

l.:« 

1,120 

2.40 

2,r^ 

3.50 

4,160 

.30 

430 

1        1.40 

1.245 

2..W 

2.760 

3.60 

4.300 

.40 

460 

1.50 

1.370 

2.60 

2.900 

3.70 

4,440 

.50 

495 

1.60 

l.iiOO 

2.70 

3,040 

3.80 

I      4,580 

.(X) 

530 

1.70 

l.(V40 

2.80 

3.  IHO 

3.^ 

'      4,720 

1          .70 

585 

l.HO 

1.7H0 

2.1.0 

3.320 

4.00 

4.860 

.80 

aso 

1.90 

1.920 

3.00 

3.4(iO 

4.10 

5.000 

.90 

720 

2.00 

2.0(i0 

3.10 

3.««0 

1.00 

800 

2.10 

2.200 

3.20 

3.740 
ER31,  19a3.b 

JANUARY  1 
290             l.HO 

.  1902,  TO 

DECEMB 
3w60 

# 

1 

,        0.00 

1.U20 

4,240 

6u80 

10. »» 

'          .10 

320 

1.90 

2.040    , 

3.70 

4,300 

7.00 

10.750 

.20 

360 

2.00 

2,160 

3.80 

4.540    t 

7.20 

1     11,250 

.30 

410 

2.10 

2. 280 

3.90 

4.690     ' 

7.40 

.     11.750 

1          .40 

470 

2.20 

2,400 

4.00 

4.H40 

7.60 

12,250 

.50 

540 

2.30 

2.520 

4.20 

5.160 

7.80 

12.750 

1          .60 

(i20 

2.40 

2,640 

4.40 

5,480    1 

8.00 

13.250 

.70 

705 

2.50 

2,7(10     , 

4.60 

5.820 

8.20 

1     13,750 

.80 

800 

2.60 

2.890 

4.80 

6,160 

8.40 

,     14.250 

.90 

900 

2.70 

3.020 

5.00 

6.520 

8.t50 

14,750 

1.00 

1.005 

2.80 

3.150 

5.20 

6.SH0 

8.80 

15.250 

1.10 

1.115 

2.90 

3. '280 

5.40 

7.2f)0 

9.00 

15,750 

1.20 

,       1,225 

3.00 

3,410 

5.60 

7.640 

10.00 

18.250 

1.30 

1,340 

a.  10 

1      3,545 

5.80 

8,040 

11.00 

21,250    1 

1.40 

1.455 

3.20 

3,680 

6.00 

8.4,'50 

12.00 

23,750 

1.50 

1.570 

3.30 

3.820 

6.20 

8,880 

13.00 

,    26.250 

I         1.60 

1.IW5 

3.40 

3.960 

6.40 

9..'?20 

'       14.00 

'    28,750 

1.70 

1,800 

1 

3.50 

,       4,100 

6.60 

9.780 

15.00 

1    31,250 

JANUARY  1,  1904,  TO  DECEMBER  31,  1905.0 


0.50 
.40 


120 
150 


-.30     I 
-.20 


IW 
200 


-.10 
.00 


240 
280 


.10 


320 


«  Betweon  gage  height  1.60  and  4.10  feet  the  rating  curve  i.s  a  tangent,  the  difference  lM»ing  140  per  tenth. 
Al>ove  gage  height  4.10  thf»  1902  curve  ha.s  l>een  used  to  obtain  revised  estimateR  for  1900  and  1901. 
b  Above  gage  height  6.90  feet  the  rating  curve  is  a  tangent,  the  difference  \mng  250  per  tenth. 
c  Above  gage  hei^t  0.10  foot  this  tabic  is  the  same  as  the  1903  table. 


Estimated  marUhly  discharge  of  Flint  River  near  Woodbury. 
[Drainage  area,  988  square  miles.] 


Month. 


1900. 

April 

May 

June 

July 

August 

Septem  ber 

October 

Novemter 

December 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean, 

Sec. 
sq. 

-ft.  per 
mile. 

2  '>7 

Der 
inc 

(thin 
hcs. 

8.040 

800 

2.244 

2.  r^ 

1.920 

490 

757 

.77 

.m 

15.7.50 

490 

4,127 

4.18 

4.  m 

5,  m) 

490 

l.tiW) 

1.70 

1 .  06 

2.760 

370 

611 

.62 

.71 

1..W0 

370 

ryri7 

.  iyfi 

.  62 

1,780 

370 

(HI 

.6.') 

.7.'-. 

3,880 

44iO 

Oil 

.92 

1.03 

5. 320 

490 

1.023 

1.05 

•:.  2.'-. 
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Estimatid  monthly  discharge  of  Flint  River  near  Woodbury — Continued. 


Month. 


January. 
February 
March . . . 


1901 .« 


April. 
May. 

Juno. 


Discharge  In  second-feet. 


Kun-ofl. 


Majumum. 


July 

August 

September. 
October . . . 
November. 
December. 


5,990 
7,260 
7,640 

12.250 

18,250 
3,740 
2,200 

13.250 

6,160 

3.040 

650 

19.750 


Minimum. 


The  year. 


19.750 


January . 
February 
March . . . 
April: . . . . 

May 

June 

July. 


1902. 


August. . . . 
Septemlx»r. 

October 

Novemlier. 
Decemlxjr . 


13.250 

30,250 

24,2.-»0 

5,S20 

2,  .520 
1,920 
2,040 
1,670 
1,920 
2, 160 
3.280 

3,  ($80 


The  year. 


30,2,'50 


January. 
February 
March... 

April 

May 

June 

July 


1903. 


August 

September. 
Octol)er... 
Noveml)er. 
December. 


The  vear. 


January 

February. . 

Marrh 

April 

May 

June 

July, 


1904. 


August 

Septeml^r. 
Octol>er.. . 
November. 
Deceml)er. 


The  year. 


January. 
February 
March... 

April 

May 

June 


i9av 


July 

.♦VuKUst 

Septemlfer. 

Octoltor 

Noveml>er. 
l>ectMuI»er.. 


800 
1,115 
7,260 


1,245 
1,130 
800 
890 
580 
580 
460 
460 
460 
430 
460 
.•)3n 


430 


900 

1,340 

1,685 

1,115 

410 

290 

290 

290 

290 

290 

3f/) 

800 


290 


240 
280 
410 


Mean. 


.  Sec  .-ft.  per 


2,814 

2,416 

1,799 

2,991 

2,670 

1,617 

780 

2.657 

1.259 

679 

526 

2,379 


sq.  mile 


1.879 


1,570 

540 

977 

25,750 

900 

6,508 

12,000 

1,455 

3.915 

5,650 

1,115 

2,460 

8,450 

020 

1.755 

3,280 

410 

1,315 

3.150 

320 

1,107 

8,450 

320 

1,363 

H,240 

290 

1,203 

1,115 

320 

451 

HOO 

410 

985 

900 

410 

629 

25, 7.W 

290 

1.S89 

3,680 

540 

l,2nT 

3,410 

7a5 

1.838 

3,7(« 

800 

1,326 

2,040 

470 

687 

1.005 

280 

394 

1, 115 

260 

442 

1,005 

240 

3r>8 

15.000 

330 

2,198 

800 

180 

302 

ia5 

120 

155 

360 

165 

295 

1,570 

3-20 

,586 

15,000 

120 

816 

2,280 

410 

837 

9,100 

470 

2,454 

1,340 

540 

885 

1,225 

470 

751 

1,4,5.5 

sm 

627 

540 

210 

334 

2,S90 

240 

789 

4,tJ90 

180 
I'm 

1,164 

OKI 

412 

446 

3,016 


2.85 

2.45 

1.82 

2.99 

2.70 

1.64 

.79 

2.69 

1.27 

.69 

.53 

2.41 


1.90 


59 
9(> 
49 

78 


1.33 
1.12 
1.38 
1.22 

.46 
1.00 

.64 


1.91 


1.22 
1.86 
1.34 
.695 
.399 
.447 
.372 
2.22 
.306 
.157 
."299 
.593 


Depth  in 
inches. 


1,891 

1.91 

5,143 

5.21 

6.721 

6.80 

2,042 

2.07 

934 

.95 

552 

.56 

470 

.48 

512 

.52 

609 

.62 

752 

.76 

900 

.91 

1,676 

1.70 

1,8.50 

1.87 

077 

QQ 

.635  ! 

.338 

.799 

1.18 
.254 
.417 
.451 

3.05 


3.29 

2.55 

2.10 

3.34 

3.11 

1.83 

.91 

3.10 

1.42 

.80 

.50 

2.78 


25.82 


2.20 
5.43 
7  84 
2.31 
1.10 
.62 
.55 

.to 

.69 

.88 

1.02 

1.96 

25.20 

1.14 
6.8('» 
4.57 
2.78 
2.05 
1.48 
1.29 
1.50 
1.36 

..53 
1.12 

.74 


2.5.  .51 


1.41 
2.01 
1.55 
.  1 15 
.460 
.  4SnT 

.429 
2.56 
.341 
.181 
.334 
.684 


.826 

11.23 

.847 
2.48 
.886 
.760 

.976 
2.58 
1.03 

.848 

.r32 

.377 
.921 

1.36 
.283 
.481 
.503 

3.  ,52 


The  vear. 


9,100 


120 


997 


1.01 


13.61 


o  Estimates  above  giige  height  4.1  feet  have  l>een  revised  on  the  basis  of  the  1902  rating  curve. 
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FLINT  RIVER   NEAR   MONTEZUMA. 

This  station  is  located  at  the  iron  highway  bridge  about  1  mile 
west  of  Montezuma.  Some  discharge  measurements  had  already 
been  made  at  this  point  when  the  United  States  Weather  Bureau 
established  a  standard  chain  gage  on  the  bridge,  late  in  1904.  Dur- 
ing 1905  the  daily  gage  heights  were  furnished  by  the  Weather 
Bureau. 

The  channel  is  slightly  curved  above  and  below  the  station,  which 
is  near  the  point  of  reverse  between  the  curves.  The  current  is 
moderate.  The  right  bank,  which  is  mostly  covered  with  a  dense 
growth  of  brush,  ^ill  overflow  for  a  great  distance  at  about  12  feet 
above  low  water;  the  left  bank  is  not  apt  to  overflow.  The  bed  is 
sandy  and  probably  shifting  and  the  current  is  slow  at  low  stage, 
especially  near  the  left  bank. 

Discharge  measurements  are  made  from  the  bridge  of  two  100-foot 
spans,  wath  a  short  trestle  approach  on  the  left  bank  and  a  very  long 
one  across  the  marshy  ground  on  the  right  bank.  The  initial  point 
for  soundings  is  the  end  of  the  left-bank  approach,  downstream  side. 

The  gage  is  located  on  the  upstream  side  of  the  right  span  of  the 
bridge  near  the  middle  pier.  The  bench  mark  is  the  top  of  the  up- 
stream tubular  pier  at  the  middle  of  the  bridge;  elevation,  28.00  feet 
above  the  datum  of  the  gage. 

Discharge  meaguremeTUs  of  Flint  River  nectr  Montezvma. 


^^^  hei^t. ,  cha^e.  I  ^^^^^-  '  he^^   chai^p. 


1901. 
July  l«^ 

1904. 
SeptemlHT  21 


Feet. 
4.38 


Sti.-ft.    I                             IWTk                           !  Feet. 

2,398   I  August  2J '  3.  ir* 

"  August  :n 2. 41 

I  OotolKT  IL' 1  2.25 


1.85  1  971 


Sec.-ft. 
1,008 
1,249 
1,148 
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Daily  gage  height,  in  feet,  of  Flint  Biter  near  Montezuma. 


1. 
2. 
3. 

4. 
5. 

(). 
i . 

8. 

9. 

10. 


11. 
12. 
13. 
14. 

ir). 


10. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
2.'». 

2»i. 
27. 
•.'8. 
29. 
30. 
31. 


Day. 


iga*). 


Jan. 

Fob. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

'   Oct. 

Nov. 

De<-. 

1 

5.1 

1 

3.2 

0.0 

4.3 

3.6 

4.0 

3.3 

1.8 

'      2.3 

1.8 

2.1 

2.4 

4.4 

.      3.2 

5.8 

4.0 

3.6 

3.5 

5.1 

1.9 

1      3.3 

4.1 

2.1 

2.3 

4.1 

3.2 

5.6 

4.0 

4.5 

<      3.0 

6.5 

1.9 

'      4.6 

4.0 

2.0 

2.6 

4.7 

3.2 

5.5 

4.0 

5.3 

3.0 

7.5 

1.8 

4.2 

3.2 

2.0 

3.9 

3.4 

3.2 

5.1 

4.0 

6.0 

3.0 

7.5 

1.7 

4.0 

3.3 

2.0 

7.0 

3.4 

3.5 

5.0 

4.3 

5.7 

3.2 

5.8 

1.6 

3.8 

3.0 

2.0 

8.2 

3.5 

3.7 

5.0 

4.8 

5.6 

1      2.9 

5.0 

1.5 

3.4 

3.4 

2.0 

9.0 

3.6 

5.4 

4.8 

5.2 

6.3 

'      2.7 

3.9 

1.4 

3.2 

2.9 

2.0 

9.7 

3.6 

7.4 

4.7 

5.0 

6.2 

2.4 

3.2 

1.3 

2.5 

2.4 

1.9 

9.9 

3.6 

9.2 

4.7 

4.9 

5.7 

2.2 

2.5 

2.3 

2.0 

2.2 

2.0 

.K.H 

3.:. 

10.5 

6,0 

4.7 

4.8 

2.2 

2.5 

5.2 

1.8 

2.0 

2.6 

8.7 

1      3. 4 

12.0 

6.4 

4.5 

4.3 

2.0 

3.0 

6.6 

1.7 

2.2 

4.1 

8.5 

4.0 

14.0 

6.7 

5.6 

3.9 

2.0 

4.0 

7.0 

1.6 

2.4 

4.7 

8.6 

4.(1 

15.0 

8.2 

7.6 

3.5 

2.1 

4.4 

7.6 

2.7 

2.4 

4.6 

8.2 

■     7.  r. 

17.3 

8.6 

8.5 

3.2 

2.3 

4.0 

8.2 

2.9 

2.2 

4.6 

7,0 

7.2 

17.1 

6.7 

7.1 

3.2 

2.4 

3.7 

7.7 

2.3 

2.1 

4.0 

6.2 

6.4 

15.5 

6.0 

.•>.7 

5.1 

2.5 

3.0 

7.4 

1.9 

2.1 

3.2 

5.6 

5.7 

13.9 

5.5 

5.0 

6.6 

3.1 

2.8 

7.1 

1.6 

2.2 

2.9 

5.5 

5.0 

12.5 

6.2 

4.7 

5.6 

3.2 

2.5 

7.7 

1.5 

2.1 

2.5 

5.4 

5.0 

10.0 

5.0 

4.3 

4.8 

2.5 

2.3 

7.4 

1.5 

2.0 

2.5 

5.6 

5.0 

9.0 

5.8 

4.2 

3.6 

2.3 

2.1 

5.0 

1.4 

2.0 

2.5 

8.0 

4.3 

8.5 

6.4 

4.1 

3.5 

2.2 

2.0 

3.7 

1.4 

1.9 

3.6 

10.0 

4.0 

9.0 

8.0 

4.1 

3.3 

2.3  1 

2.0 

3.1 

1.3 

1.9 

3.7 

11.7 

4-0 

9.3  1 

7.2 

4.3 

4.6 

2.5 

2.0 

3.0 

1.3 

1.8 

3.8 

13.7 

3.9 

9.5 

6.6 

4.0 

6.0 

3.4 

2.0 

3.0 

1.2 

1.8 

3.0 

13.9 

3.7 

8.0 

6.0 

3.7 

6.2 

2.9  , 

2.1 

3.7 

1.1 

1.8 

2.4 

13.0 

3.0 

7.2 

5.7 

3.8 

5.2 

2.4  1 

2.3 

4.3 

1.0 

2.4 

2.5 

11.8 

3.3 

6.5 

5.2 

3.9 

5.0 

2.4  i 

2.2 

3.5 

1.2 

3.7 

2.4 

9.4 

3.2 

1 

4.9, 

3.8 

4.2 

2.5 

2.0 

3.2 

1.2 

3.4 

2.4 

7.9 

3.2 

1 

4.7-' 

3.7 

3.6 

2.9 

1.9 

2.8 

1.4 

3,0 

2.4 

6.8 

3.2 

4.5  ' 

1 

3.7 

1 

1.8 

2.5 

2.2 

6.6 

FLINT    RIVER    AT    ALBANY. 

This  station  was  originally  established  by  the  United  States 
Weather  Bureau  April  10,  1893,  and  has  been  maintained  from  that 
date  to  the  present.  Discharge  measurements  by  the  Geological  Sur- 
vey were  begun  at  this  station  in  1901,  and  the  gage-height  records 
furnished  by  the  Weather  Bureau  have  been  used,  except  for  a  portion 
of  the  year  1903.  The  present  observer,  D.  W.  Brosnan,  is  paid  by 
the  Weather  Bureau. 

The  channel  above  the  station  is  straight  for  about  1,000  feet  and 
is  rough.  Below  the  station  the  channel  is  straight  for  700  feet.  The 
river  overflows  both  banks,  but  only  under  the  approaches  to  the 
bridge.     The  bed  is  constant,  but  rough,  and  the  current  is  irregular. 

Discharge  measurements  are  made  from  the  Atlantic  Coast  Line 
two-span  railroad  bridge,  which  is  325  feet  long,  with  475  feet  of  trestle 
approach  on  the  right  bank  and  240  feet  on  the  left  bank.  The  initial 
point  for  soundings  is  the  center  of  the  tubular  iron  pier  on  the 
upntream  side  of  the  bridge  on  the  left  bank. 

The  gage  was  w^ashed  out  and  replaced  in  1898.  It-was  again  injured 
in  1902,  and  was  replaced  by  a  new  gage  June  17,  1902.  The  new  gage 
was  set  0.75  foot  lower  than  the  old  gage  as  it  existed  prior  to  June  17, 
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1902.  The  gage  heights  were  corrected  from  January  1  to  June  17, 
19()2,  inclusive,  to  correspond  with  the  new  gage.  The  Weather 
Bureau  gage  is  attached  to  the  Dougherty  County  Bridge,  located 
about  700  feet  below  the  Atlantic  Coast  Line  bridge.  It  is  in  three 
sections.  No.  1  is  attached  to  the  crib  around  the  middle  piers  and 
extends  to  4  feet  above  zero;  No.  2  is  spiked  to  a  green  cypress  tree 
just  above  the  bridge  on  the  west  bank  of  the  river,  and  reads  from  2 
to  17  feet;  No.  3  is  spiked  to  a  cedar  post  16  feet  high.  This  section 
begins  at  17  feet  and  reads  to  32  feet,  which  is  2  J  feet  above  any  high 
water  known  since  1840. 

A  standard  chain  gage  belonging  to  the  United  States  Geological 
Survey  was  installed  April  20,  1904.  It  is  fastened  to  the  hand  rail- 
ing of  the  downstream  footway  of  the  Dougherty  County  Bridge  near 
the  middle  of  the  west  span.  The  gage  was  accurately  set  to  corre- 
spond with  the  bench  marks  previously  established,  and  its  readings 
agree  with  the  standard  portion  of  the  Weather  Bureau  gage.  The 
bottom  of  the  box  is  45.34  feet  above  the  zero  of  the  gage,  and  the 
length  of  the  chain  is  47.34  feet. 

Bench  marks  were  established  as  follows:  (1)  A  copper  plug  set  in 
the  downstream  comer  of  the  brick  abutment  on  the  right  bank  under 
the  Dougherty  County  Bridge;  elevation  33.81  feet.  (2)  The  top  of 
the  first  crossbeam  from  the  right  bank,  upstream  end  of  the  railroad 
bridge;  elevation,  43.20  feet. 

Discharge  measurements  of  Flint  River  at  Albany. 


Date. 


Gage  '     DIs- 
helgnt.    charge. 


March  9. 
March  26. 
April  18. . 
July  19.. 


1901. 


June  25... 

June  25 

September  26. 
December  4.. 


1902. 


1903. 


Feet. 
4.75 

'%%  i! 

8.05 

10,680 

8.70 

10,720 

2.63 

4.256  , 

1.90 

3,386   ' 

].90 

3,440  . 

1      1.20 

2^492   ' 

6.11 

1 

8,006   , 

1 

March  6 

May21 

Julv3 

Sep'tember  18. 
October  14... 
December  22. 


3696— IBB  197—07- 


13.68 

16.80 

5.65 

13.06 

1.90 

3.25 


-15 


18,630 

23,120 

7,744 

16,640 

3,484 

5,035 


Date. 


1904 

AprillO 

June  18 

September  22 

September  23 

November  15 

November  16 

November  21 

November  21 

loa*) 

April  26 

August  25 

August  28 

October  14 


Gage  ,     Die- 
hetgnt.  charge. 


Feet. 
2.78 

.20 
.20 
1.11 
1.20 
.63 
.61 


4.;i8 

1.42 

1.82 

.79 


Sec.-ft. 
4,474 
2,111 
2,044 
2,104 
3.030 
3,056 
2,423 
2,378 


6.398 
3,073 
3.634 
2,640 
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Daily  gage  height,  inftet,  of  Flint  River  at  Albany. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1902. 

1 

&8 

as 

9.6 

&9 

48 

4.3 

26 

ao 

23 

22 

L8 

22 

2 

6l1 

5.0 

11.8 

9.3 

4.8 

ae 

23 

ao 

20 

20 

L7 

a6 

3 

&7 

&8 

15.0 

9.8 

4.9 

2.8 

20 

28 

1.8 

L8 

1.6 

4.2 

4 

6l9 

9.0 

19.6 

9.8 

&1 

2.6 

20 

24 

1.6 

1.7 

L7 

ai 

5 

&8 

11.9 

2a9 

las 

5.0 

2.5 

22 

24 

1.6 

1.7 

1.5 

7.3 

H 

a6 

12.6 

22.7 

las 

5l1 

2.5 

21 

25 

1.4 

1.8 

1.1 

7.9 

7 

7.5 

las 

22.9 

9.9 

4.8 

26 

1.8 

28 

1.6 

L7 

.6 

&2 

8 

&3 

14.5 

19.7 

8.8 

4.6 

2.9 

1.7 

ai 

1.4 

1.3 

.4 

a9 

9 

9.1 

14.8 

17.6 

8.7 

ao 

4.1 

1.7 

ai 

1.8 

1.4 

.2 

a4 

10 

9.9 

15.9 

l&l 

7.9 

a7 

4.1 

1.6 

29 

25 

1.2 

.1 

9.9 

11 

ia8 

lai 

11.2 

7.8 

a8 

4.3 

1.4 

27 

a2 

1.0 

.4 

ia4 

12 

12.1 

14.0 

ia4 

7.5 

a6 

4.5 

1.1 

27 

a2 

.9 

.6 

9.7 

13 

ia3 

11.9 

9.8 

7.2 

as 

4.5 

1.3 

25 

a4 

.8 

.9 

&2 

14 

ia8 

ia4 

9.5 

7.2 

ai 

4.9 

1.5 

29 

a4 

.7 

.9 

7.6 

15 

14.5 

7.8 

&9 

7.0 

2.6 

4.8 

22 

a8 

a6 

.7 

1.1 

a4 

16 

14.3 

6l9 

11.5 

7.6 

2.5 

4.5 

21 

ao 

ao 

.7 

.8 

ao 

17 

12.1 

&6 

16.3 

7.6 

2.6 

4.9 

20 

a4 

4.3 

.6 

.6 

a4 

18 

las 

6l0 

17.0 

7.6 

ao 

4.3 

1.9 

a4 

4.4 

.7 

.4 

ai 

19 

lai 

7.6 

15l6 

7.6 

a3 

a9 

1.8 

a2 

a9 

.5 

.4 

47 

20 

9.8 

7.8 

14.1 

7.8 

a6 

a7 

1.8 

ai 

a7 

.4 

.3 

44 

21 

&6 

8.9 

12.8 

7.9 

ai 

ai 

1.8 

29 

a9 

.9 

.1 

49 

22 

7.1 

9.8 

11.7 

&0 

2.8 

2.8 

1.9 

22 

4.1 

1.2 

.2 

6.5 

23 

6.5 

10.3 

11.4 

&1 

2.5 

2.6 

22 

21 

4.0 

1.3 

.4 

&7 

24 

&1 

9.7 

ia8 

7.9 

2.6 

2.6 

26 

L9 

4.0 

1.8 

.4 

5.8 

25 

4.6 

&8 

ia7 

7.8 

ai 

1.9 

29 

1.9 

a2 

1.9 

.5 

ai 

26 

4.4 

8L1 

ia5 

7.6 

as 

2.3 

29 

1.8 

1.2 

21 

.6 

as 

27 

4.3 

7.8 

9.9 

a8 

a6 

2.2 

a2 

20 

26 

20 

.9 

a9 

28 

4.3 

7.9 

9.6 

as 

a8 

2.2 

a4 

2  2 

24 

1.8 

.9 

7.1 

29 

4.3 

9.6 

5.6 

4.3 

20 

a4 

24 

22 

1.7 

1.3 

a6 

30 

4.2 

&7 

4.8 

4.6 

20 

a4 

24 

20 

1.6 

1.8 

a7 

31 

a9 

7.9 

4.6 

a2 

23 

LO 

48 

1903. 

1 

4.1 

4.5 

&1 

14.4 

5.9 

4.8 

as 

24 

26 

26 

1.7 

ai 

2 

as 

4.9 

7.0 

ia7 

4.6 

4.4 

a4 

23 

24 

25 

1.7 

29 

3 

ao 

5.3 

7.9 

lao 

4.7 

4.5 

a8 

22 

24 

24 

1.0 

28 

4 

a2 

5.6 

&5 

lao 

4.0 

5.6 

4.7 

21 

23 

23 

29 

28 

5 

a4 

5.4 

9.6 

lao 

ao 

7.3 

4.0 

25 

22 

22 

&0 

27 

6 

a9 

5.1 

ia5 

12L6 

a7 

9.0 

4.6 

a4 

20 

21 

7.6 

27 

7 

4.2 

5.1 

14.5 

11.5 

4.5 

11.4 

4.5 

5.4 

1.0 

20 

7.8 

26 

8 

4.2 

5.0 

ia9 

lao 

&2 

ia2 

4.3 

as 

1.8 

20 

a? 

26 

9 

4.2 

5.0 

ia5 

9.0 

5.9 

ia7 

17 

ao 

1.7 

L9 

as 

29 

10 

4.6 

5.4 

11.7 

8.5 

a9 

lai 

ao 

7.0 

1.5 

L9 

4.6 

a2 

11 

4.7 
5.2 
5.2 
5.4 

7.2 

8L9 

15.8 

21.6 

11.6 

ia7 

9.3 

8.7 

9.0 
9.6 

lai 
ia9 

7.7 

ao 

9.0 
9.2 

12  4 

11.5 

9.4 

7.0 

ao 

7.2 
8.2 

as 

5.5 
4.6 
4.3 
4.0 

1.4 
1.2 
1.1 
1.5 

20 
21 
21 
1.9 

ao 
a7 
as 

4.0 

as 

12 

a7 

13 

as 

14 

as 

15 

5l4 

22.8 

8.5 

11. 0 

9.8 

as 

7.4 

4.1 

ae 

1.7 

ao 

ae 

10 

5.4 

24.6 

&5 

11.5 

11.9 

i4 

a4 

4.4 

11.8 

1.6 

as 

as 

17 

5.2 

25.0 

8.5 

12.0 

ia3 

a8 

a3 

a2 

12  8 

1.9 

a7 

a4 

18 

4.7 

2il 

&0 

12.3 

ia7 

a4 

a2 

a8 

lao 

25 

aa 

as 

19 

4.7 

22.6 

7.5 

12.5 

15.7 

a2 

5.5 

&o 

ia4 

a2 

ae 

ai 

20 

4.4 

21.8 

7.0 

IZO 

lao 

ai 

4.1 

0.1 

lao 

a9 

aa 

ai 

21 

4.4 

19.7 

&5 

lao 

ia7 

ai 

a6 

•  lao 

las 

4.2 

as 

ai 

22 

4.6 

1&2 

as 

8.0 

lae 

ao 

ao 

ia7 

17.0 

a6 

a6 

as 

23 

4.6 

14.1 

a3 

7.6 

14.5 

ao 

25 

las 

15.4 

ao 

a4 

as 

24 

4.1 

13.9 

6.5 

7.6 

10.0 

as 

2.3 

ia7 

10.7 

25 

as 

a? 

25 

a7 

12.6 

7.0 

7.7 

a3 

4.1 

26 

ia7 

4.8 

23 

as 

a7 

ai ,... 

a5 

11.2 

7.1 

7.3 

5.5 

a7 

ao 

lao 

4.0 

21 

a2 

5.0 

27 

a3 

lae 

9.0 

a2 

4.9 

as 

a4 

ia6 

a7 

20 

as 

a2 

28 

a4 

9.1 

lao 

5.4 

4.2 

a6 

ao 

7.3 

a4 

1.9 

as 

7.1 

29 

a6 

11.8 

5.3 

4.4 

4.7 

ao 

as 

a2 

L8 

as 

7.3 

30 

4.  1 

14.4 

5.2 

4.5 

ao 

28 

29 

28 

1.8 

a2 

as 

31 

4.3 

14.8 

5.0 

26 

26 

1.7 

ai 
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Daily  gage  Jieighly  infeet,  of  Flint  River  at  Albang — Continued. 


Day. 

Jan. 

Feb. 

Ifar. 

Apr. 

May. 

20 
20 
1.0 
LO 
24 

25 
22 
LO 
L7 
L6 

L6 
L6 
L5 
LS 
L3 

L3 
L4 
LS 
LO 
LO 

L7 
L4 
LI 
LO 

.8 

.8 
.7 
.6 
.5 
.6 
.0 

46 
42 
40 

ao 
a4 

a7 
a6 
ai 
as 
a  4 

48 
40 

ao 
ai 

27 

25 
27 

a7 

48 

ao 

43 

as 

28 
43 
45 

ai 
as 
a4 

44 

a7 
ao 

June. 

July. 

Aug. 

LI 
L6 
L6 
29 

as 

a9 

a  6 
a4 

7.2 

7.8 

as 

a  4 

las 

12  2 

lai 
ia2 

121 

ao 

49 
47 

29 
25 
21 
20 
20 

22 
28 
40 
41 

ao 
a4 

.5 
.4 
.4 
.4 
.5 

.4 
.2 
.1 
.2 
.5 

L2 

ai 

42 
5.9 
a  6 

as 
as 
a  2 

46 
45 

46 

as 

24 
L7 
L4 

L3 
L6 
L7 
L7 
L3 
Ll 

Sept. 

Oct. 

Nov. 

Deo. 

1904 
I 

5.3 
44 
42 
42 
41 

40 

ao 

44 

47 
5.1 

&0 

a4 

7.0 
7.0 

as 

a4 
&o 
&o 
as 
ao 

ao 
as 
as 
ai 

9l5 

a7 
lao 

10.4 

las 

9lO 
7.0 

42 

as 
ai 

2.6 
2.2 

2.0 
2.3 
2L7 
2L7 

as 

2.3 
2.1 

ao 
a4 

46 

ao 
a4 
ai 
ao 

48 
40 

a6 
a4 
as 
as 

ai 

2.9 
2.S 
25 
2.3 
2.2 

as 
ao 
a6 
a2 
ao 

47 
48 

a2 

a4 
as 

12L0 

lao 

19i2 

ia7 

17.2 

las 

14  8 

las 

10.5 

as 

a4 
as 
las 

10.0 

lao 

lao 
ia4 
lai 

ft4 

2.2 
2.4 
2.3 
2.3 
2.2 

2.2 

26 

a2 
a2 

a7 

as 
lao 

las 
ia4 

2L4 

2a2 

2&3 
245 
2a8 
22.7 

2L2 
19l1 
17.0 
140 
12.0 

11.1 

lai 
ao 

a2 

7.3 

a7 
a4 
as 

ao 

7.0 
7.3 
7.3 

7.8 

ai 
ai 

7.5 

as 
a4 

a2 
a2 
ai 
as 
a2 

ao 

48 
45 
42 
42 

41 
45 

ao 

49 
48 
43 

ao 

7.2 

a7 
as 
ao 

a7 
as 
a2 
ai 
as 

ao 

7.8 

ao 
ia7 
las 

lai 
as 
ai 

7.0 

as 
ao 

0.3 

lai 

0.7 

as 

ai 
a2 

7.2 

a4 
as 
a4 

42 

ao 
a7 
ao 
a4 

a2 
as 

41 

ao 
a4 

ao 
ao 
a4 

47 

as 

a4 
a2 
ao 

27 
25 

24 
24 
24 
23 
23 

22 
22 
21 
20 
20 

ao 

47 
45 
42 
41 

41 
40 
42 

ao 
a4 

ao 
ao 

7.0 

a4 
lao 

as 
ai 

7.6 

as 
a4 

48 
47 
40 
40 
47 

44 

44 
44 

46 

47 

•  ■  •  •      ■  • 

1 

1 

ao 

LS 
26 
27 
24 

LO 
LS 
Ld 
LI 
L3 

L2 

LO 

.8 

.7 

.6 

.5 

■i 

.2 
.2 

.2 
.1 
.3 
.5 
.5 

.4 
.4 
.3 
.3 
.3 

28 

ai 
a2 

27 
22 

20 
20 
20 
L7 
L4 

L2 
LI 
LO 
LO 
L4 

L6 
L6 
LO 
20 
24 

LS 
20 
L6 
LO 
24 

2  5 
22 
LS 
L4 
L8 


as 

L6 
LS 
Li 

.8 

.6 
.5 
.5 
.4 
.4 

.4 

.7 

.0 

LI 

L4 

LO 
.7 
.5 
.4 
.2 

.2 
.2 
.4 
.0 
L4 

L2 
LO 
L2 
LO 

.7 
LO 

LO 
24 

ao 

40 
44 

44 

40 
29 
22 
LO 

LS 
L6 
L7 
LS 
L3 

LS 
20 
LS 
L4 
L2 

LO 
.9 
.7 

.7 
.8 

.8 
.7 
.5 
.8 
.8 
.7 

as 
ai 

22 
LS 
L6 

LS 
L7 
23 
23 
L9 

LS 

Ll 

LO 

.7 

.6 

.6 
.5 
.4 
.4 
.3 

.2 
.2 
.2 
.2 
.1 

.1 
.1 

•2 

.0 
.0 

.8 

.8 

Ll 

L6 

25 

20 
L6 
LS 
Ll 

.7 

.5 
.3 
.5 
.3 
.2 

.1 
.4 
.4 
.2 

.1 

.0 
.0 

-  .1 

-  .1 
-.2 

-  .2 

=  i 

-  .2 
-.3 

-ai 

-  .1 

-  .1 

-  .2 

-  .3 

-  .3 

-  .3 

-  .8 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-.3 

-  .3 
-.4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-.5 

-  .6 

z:l 

-  .4 

-  .3 

.0 
LO 
LS 
25 
22 

20 
L8 
L6 
L6 
LS 

L7 
.9 
.8 
.8 
.3 

.8 
.9 
.9 
.5 
.7 

.5 
.4 
.4 
.3 
.0 

.5v 

.4 

.6 

L3 

l.Zi 

L4l 

-as 

-  .3 

-  .2 
.1 
.5 

.8 
.9 
.8 
.6 
.4 

.3 
.3 
.4 
.7 
Ll 

L2 

Ll 

.9 

.8 
.7 

.7 
.6 
.7 
.9 
Ll 

Ll 

LO 

.9 

.7 

.6 

L2 

.8 

:l 

.6 

.4 

.6 
.5 
.3 

•4 

.8 
L2 
L9 

ai 

24 

27 
L7 
L6 
L2 
L2 

LO 

.8 
.6 
.6 
.8 

.7 

.8 

LO 

LO 

.9 

as 

o 

.6 

.3 

.7 

4 

5 

6 

L6 
28 

ao 

7 

ao 

8 

as 

9 

a4 

10 

ai 

11 

20 

12 

24 

13 

20 

14 

LS 

15 

L6 

16 

17 

18 

19 

» 

21 

22 

23 

24 

25 

36 

27 

28 

L5 
L4 
L4 
LS 
LO 

L6 
L4 
LS 
L2 
L2 

L2 
L2 
L6 

29 

23 

a2 

31 

41 

190S. 

.8 

2 

.7 

3 

Ll 

4 

LS 

5 

22 

6 

a6 

7 .... ....... 

45 

8 

9 

ai 
ao 

10 

ao 

11 

7.0 

12 

ao 

13 

as 

14 

ao 

a  4 

as 

17 

a  7 

18 

ass 

19 

5.3 

as 

ao 

22 

a« 

23 

9.2 

24 

ia9 

25 

2fi... ! 

27 i 

28 

29 

» 1 

31 

1 

1L8 
12  6 

]a4 
lac 
las 

11.9 
9.8 
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Rating  tables  for  Flint  River  at  Albany. 

JANUARY  1  TO  DECEMBER  31,  lQ02.a 


Qago 
height. 

Di0- 
chaige. 

Qage 
hei^t. 

Dis- 
chAige. 

Oage 
height. 

Feet. 

Sec.-ft. 

Feet, 

Sec.-ft.  • 
3,855 

Feet. 

0.10 

1,380 

2.30 

5.00 

.20 

1,405    . 

2.40 

3,970 

5.20 

.30 

1,605 

2.50 

4,080 

5.40 

.40 

1,720 

2.60 

4,195 

5.60 

.60 

1,830 

2.70 

4,305    1 

5.80 

.60 

1,045    1 

2.80 

4,420 

6.00 

.70 

2,055    ' 

2.00 

4,530 

6.20 

.80 

2,170    , 

3.00 

4,645 

6.40 

.90 

2,280 

3.10 

4,758 

6.60 

1.00 

2,305    ; 

3.20 

4,870 

6.80 

1.10 

2,  .505 

3.30 

4,963 

7.00 

1.20 

2,620    1 

3.40 

5,095 

7.20 

1.30 

2,730 

3.50 

5,208 

7.40 

1.40 

2,845 

3.60 

5,320    ■ 

7.60 

1.50 

2,955 

3.70 

5,433 

7.80    1 

1.60 

3,070 

3.80 

,5,545 

8.00 

1,70 

3,180 

3.90 

5,658 

8.20 

1.80 

3,295 

4.00 

5,770 

8.40 

1.00 

3,405 

4.20 

.5,995 

8.60 

2.00 

3,520 

4.40 

6,220 

8.80 

2.10 

3,630 

4.60 

6,445 

9.00 

2.20 

3,745 

4.80 

6,670 

9.20 

Difl- 

Qago 
height. 

Di0- 

chaige. 

chaige. 

Sec-ft. 
6,805 

Feet, 

Sec.-ft, 

9.40 

11,845 

7,120 

0.60 

12,070 

7,345 

9.80 

12,295 

7,590 

10.00 

12,520 

7,795 

10.50 

13,063 

8,020 

11.00 

13,645 

8,245 

11.50 

14,206 

8,470 

12.00 

14,770 

8,605 

13.00 

15,895 

8,020 

14.00 

17,020 

9,145 

15.00 

18,145 

9,370 

16.00 

19,270 

9,595    • 

17.00 

20,395 

9,820 

18.00 

21,520 

10,045 

19.00 

22,645 

10,270 

20.00 

23,770 

10,495    1 

21.00 

24,806 

10.720 

22.00 

26,020 

10,945 

23.00 

27,145 

11,170 

11,395 

11,620 

JANUARY  1  TO  DECEMBER  31, 1903.* 


1.10 

2,610 

2.60 

4,300 

4.50 

6,585 

12.00 

15,970 

1.20 

2,720 

2.70 

4,415 

5.00 

7,220    ! 

12.60 

16,660 

1.30 

2,830 

2.80 

4,530 

5.50 

7,845 

13.00 

17,350 

1.40 

2,940 

2.90 

4,045 

6.00 

8,470 

14.00 

18,850 

1.50 

3,050 

3.00 

4,760 

6.50 

9,095 

15.00 

20,400 

1.00 

3,160 

3.10 

4,875 

7.00 

9,720 

16.00 

21,950 

1.70 

3,270 

3.20 

4,995 

7.50 

10,345 

17.00 

23,500 

1.80 

3,380 

3.30 

5,115 

8.00 

10,970 

18.00 

25,050 

1.90 

3,4ft5 

3.40 

5,235 

8.50 

11,505 

19.00 

26,600 

2.00 

3,610 

3.50 

5,356 

9.00 

12,220    1 

20.00 

28,150 

2.10 

3,725 

3.60 

5,475 

9.50 

12,845    i 

21.00 

29,700 

2.20 

3,840 

3.70 

5,505 

10.00 

13,470 

22.00 

31,250 

2.30 

3,955 

3.80 

5,720 

10.50 

14,005 

23.00 

32,800 

2.40 

4,070 

3.90 

5,845 

11.00 

14,720 

24.00 

34,350 

2.50 

4,185 

4.00 

5,970 

11.50 

15,345 

,      25.00 

1 

35,900 

JANlfARY  1,  1904,  TO  DECEMBER  31, 1005. 


-0.60 

1,480 

1.50 

3,235 

-  .40 

1,560 

1.60 

3,330 

-  .30 

1,645 

1.70 

3,425 

-  .20 

1,730 

1.80 

3,520 

-  .10 

1,815    , 

1.90 

3,615 

.00 

1,900 

2.00 

3,710 

.10 

1,985 

2.10 

3,805 

.20 

2,070 

2.20 

3,900 

.30 

2,155    1 

2.30 

4,000 

.40 

2,240 

2.40 

4,100 

.50 

2,330 

2.50 

4,200 

.60 

2,420 

2.60 

4,300 

.70 

2,510 

2.70 

4,400 

.80 

2,600 

2.80 

4,500 

.90 

2,090 

2.90 

4,600 

1.00 

2,780 

3.00 

4,700 

1.10 

2,870 

3.10 

4,805 

1.20 

2,960 

3.20 

4,910 

1.30 

3,a'50 

3.30 

5,015 

1.40 

3,140 

3.40 

5,120 

3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 
6.80 


5,225 
5,330 
5,435 
5,540 
5,645 
5,750 
5,970 
6,190 
6,410 
6,630 
6,850 
7,080 
7,310 
7,540 
7,770 
8,000 
8,230 
8,460 
8,690 
8,920 


7.00 

7.20 

7.40 

7.60 

7.80 

8.00 

8.50 

9.00 

9.50 

10.00 

11.00 

12.00 

13.00 

14.00 

15.00 

16.00 

17.00 

16.00 

19.00 

20.00 


9,160 
9,380 
9,610 
9,8«) 
10,070 
10,300 
10,900 
11,500 
12,100 
12,700 
14,000 
15,350 
16,750 
18,300 
20,000 
21,700 
28,400 
25,200 
27,000 
28,900 


a  This  rating  table  Is  based  on  a  tangent  throughout,  the  dlflerenoe  being  112.5  per  tenth, 
b  Above  gage  height  13.50  feet  the  curve  becomes  a  tuigent,  with  a  dlflerenoe  of  156  per  tenth. 
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Estimated  monthly  discharge  of  Flint  River  at  Albany. 
fDminoge  area,  5.000  square  miles.] 


Month. 


Discharge  in  second-feet. 


liaximoiD 


1902. 

JanuaTy 

February 

March 

is?!;;;.::;;:;:;:;:::;:: 

June 

July 

August 

September 

October 

November 

Deoember 

The  year 

1903. 

Janiiaiy 

February \ 

March 

April 

May 

June 

July 

Avgngt 

September 

October 

November 

Deoembtf 

The  year 

1904. 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


17,683 

19,383 

27,033 

13.420 

7,008 

6,783 

5,095 

5,545 

6,220 

3,745 

3,296 

12,970 


27,033 


7,720 
35,900 
20.090 
19,470 
23,035 
18,385 
11,345 
14,470 
23,500 

6,220 
10,720 
10,095 


35,900 


13,220 

27,380 

10,540 

7,885 

4,200 

4,400 

3,235 

17,060 

7,195 

1,815 

2.960 

5,860 


27,380 


8,460 

38,970 

13,610 

13,480 

8,805 

4,910 

6,190 

7,885 

4,200 

4,200 

4,805 

17,680 


38,970 


Minimum. 


5,658 
5,545 
10,158 
6,670 
4,080 
3,405 
2,505 
3,205 
2,620 
1,720 
1,380 
3,746 


1,380 


4,760 
6,506 
8,845 
7,470 
5,595 
4,760 
3,955 
3,725 
2,610 
3,160 
3,270 
4,300 

2,610 


5,645 
6,520 
6,860 
3,710 
2,330 
1.985 
2,070 
2,870 
1,900 
1,480 
1,645 
2,330 


1,480 


3,710 
3,900 
6,905 
6,750 
4,200 
2,780 
2,330 
1,985 
1,560 
1,900 
2,155 
2,510 


1,560 


Mean. 


10,472 

12,279 

16,251 

10,274 

5,509 

5,020 

3,737 

4,296 

4,442 

2,798 

2,176 

8,565 


7,151 


6,305 

17,604 

13,001 

13,510 

11,769 

8,869 

7,076 

8,529 

8,709 

3,976 

5,837 

5,789 


9,255 


Run-off. 


Sec.-ft.per 
sq.  mile. 


8,553 
13,550 
8,068 
5,175 
3,215 
2,683 
2,587 
7,949 
2,872 
1.629 
2,457 
3,723 


5,205 


5,156 
17,540 
9,862 
7,622 
6,348 
3,636 
3,532 
4,140 
2,343 
2,794 
2,854 
9,232 


6,255 


3.00 

2.46 

3.25 

2.05 

1.10 

1.00 

.75 

.86 

.80 

.56 

.44 

1.71 


1.43 


1.26 
3.54 
2.60 
2.70 
2.35 
1.77 
1.42 
1.71 
1.74 
.80 
1.17 
1.16 


1.85 


1.71 
2.71 
1.61 
1.04 
.643 
.537 
.617 
1.50 
.574 
.326 
.491 
.745 


1.04 


1.08 
3.51 
1.97 
1.52 
1.27 
.727 
.706 
.828 
.469 
.559 
.571 
1.85 


1.25 


Depth  In 
inches. 


2.41 

2.56 

3.75 

2.29 

1.27 

1.12 

.86 

•  w 

.99 

.65 

.40 

1.07 


10.35 


1.45 
3.60 
3.00 
3.01 
2.71 
1.07 
1.64 
1.07 
1.04 
.02 
1.31 
1.34 


24.05 


1.07 
2.02 
1.86 
1.16 
.741 
.500 
.506 
1.83 
.640 
.376 
.548 
.850 


14.10 


1.10 
3. 66 
2.27 
1.70 
1.46 
.811 
.814 
.955 
.523 
.644 
.637 
2.13 


16.79 


BIG  POTATO   CREEK    NEAR   THOMA8TON. 

This  station  was  established  in  1904.  It  is  located  at  the  highway 
bridge  about  5  miles  southwest  of  Thomaston,  200  yards  above 
Daniel's  old  gristmiU. 

The  channel  is  curved  for  about  200  feet  above  and  straight  for  300 
feet  below  the  station.  The  current  is  fairly  swift,  except  at  very  low 
stages.     Both  banks  are  subject  to  occasional  overflow.     The  bed  of 
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the  stream  is  composed  of  rock  and  gravel,  free  from  vegetation,  and 
probably  constant.  There  is  but  one  channel  at  all  stages,  broken 
during  the  higher  water  by  the  piers  of  the  bridge.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  single-span  iron 
bridge,  which  has  trestle  approaches  of  about  100  feet  at  each  end. 
The  initial  point  for  soundings  is  the  left  end  of  the  bridge  on  the 
downstream  side. 

Gage  heights  are  determined  directly  from  the  bench  marks,  which 
are  as  follows:  (1)  The  top  of  the  downstream  end  of  the  first  floor 
beam  from  the  left  bank;  elevation,  23.00  feet.  (2)  A  chisel  mark  on 
the  intermediate  post  at  the  downstream  end  of  the  second  floor  beam ; 
elevation,  28.00  feet.     Elevations  refer  to  the  datum  of  the  assumed 

Discharge  nuasurements  of  Big  Potato  Creek  near  Thomaston.f^ 


Date. 


1904. 

March  31 

May  24 

Jolye 

September  23 

September  23 •      1 .  72 

Octobers "      1.09 


Date. 


October  6. 


1904. 


19D5l 

September  21^ 

September  21  <^. . . . 


Qase 
heignt 


Feei. 
1.70 


1.60 
1.53 


Dl8- 

chaiige. 


Sec.-ft. 
SO 


31 
20 


a  There  is  a  mill  some  distance  above  this  point,  which  affects  the  flow  more  than  was  at  first 
thought,  making  the  discharge  measurements  of  little  or  no  value. 
b  700  feet  below  bridge. 
« Measured  at  Daniel's  mill  bridge. 


MUCKALEE   CREEK   NEAR   LEESBURO. 

This  station  was  established  in  1905  in  connection  with  the  regular 
station  on  Kinchafoonee  Creek.  It  is  located  about  3  miles  east  of 
Leesburg,  at  a  wooden  highway  bridge  consisting  of  two  truss  spans, 
with  trestle  approaches  of  about  50  feet  on  each  side. 

The  current  is  slow  at  low  water.  The  right  bank  will  overflow  at 
moderately  high  water  for  a  long  distance.  Gage  heights  are  deter- 
mined directly  from  the  bench  mark,  which  is  the  top  of  the  upstream 
end  of  the  wooden  cap  of  the  middle  bent  of  the  bridge;  elevation, 
17.00  feet  above  the  datum  of  the  assumed  gage. 

Discharge  measurements  of  Muckalee  Creek  near  Leeshurg. 


August  30. 
October  13. 


Date. 


1905. 


Die- 
cbaige. 

Sec.'fi. 

ISTJ 
228 


MLCKALEE    CREEK   NEAR    ALBANT. 


This  station  was  established  March  9,  1903,  as  a  temporary  station, 
by  F.  A.  Murray,  and  was  discontinued  December  31,  1903.  It  was 
h)cated  at  a  wagon  bridge  3  miles  north  of  Albany,  and  a  short 
distance  below  the  mouth  of  Kinchafoonee  Creek. 
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The  channel  was  straight  for  300  feet  above  the  station  and  for  200 
feet  below,  and  the  current  was  regular  and  of  moderate  velocity. 
Both  banks  were  high  and  did  not  overflow.  The  bed  was  rocky  and 
probably  permanent,  the  river  flowing  in  one  channel  at  all  stages. 
Backwater  from  the  Flint  River  affected  the  dischai^e  at  high  stages. 
Discharge  measurements  were  made  from  the  single-span  highway 
bridge  and  its  approaches.  During  1905  the  station  was  deeply  cov- 
ered with  water  by  a  large  water-power  development  just  below. 

Discharge  measurements  of  Muckalee  Creek  near  Albany, 


Date. 


1901. 

lUiGh9 

March  26. 

AprUlS 

July  19 

1002. 

Jane  26 

September  27 

December  4 

1003. 
March  6 


aa«e 
hei^t. 

DiB- 

chai)se. 

Feet. 
2.30 
460 

ao8 

1.36 

1 

aec.-n. 
i,tn  , 

3,244 
2,600 
1,001 

.97 

.00 

2.50 

746 

600 

2,180 

.6.60 

5,141 

1 

Date. 


Oa«e 
lelicnt. 


heig] 


1003.                          I  Feet. 

May22 <  7.40 

July2 1.88 

September  19 &22 

0ctol)er  15 .72 

December  22 1.50 


April  22.. 

June  18 

September  22. 
November  16. 


1004. 


1.45 
.33 
.35 
.06 


Dis- 
cbarge. 

Sec.-ft. 
2,820 
1,473 
4,106 
644 
1,343 


1,061 
410 
456 

832 


Gage  heights  for  1901  and  1902  were  obtained  by  measuring  down 
from  bench  mark  to  water. 


Daily  gage  height^  infest^  of  Muckalee  Creek  near  Albany. 


Day. 

Mar. 

Apr. 

May. 

Jmie. 

.luly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1003. 
1          

48 
5.0 
40 
40 
40 

48 
44 

3.0 
3.0 
2.8 

2.7 
2.7 
3w0 

a5 

40 

5.3 
5.4 
5.0 
46 
3.0 

2.8 
2.6 
2.5 
2.4 
2.4 

2.3 
2.1 
1.8 
1  7 
1.7 

] 

1.6 
1.6 
1.6 
1.6 
2.0 

2.7 
2.7 
2.8 
3.0 
3.2 

&2 

a5 
ao 

46 
5.6 

a8 

12.6 

11.0 

7.0 

7.8 

7.6 
7.6 
&0 
45 
a  7 

2.6 
2.1 
2.0 
2.0 
1.0 
1.0 

1.0 
1.8 
1.7 
1.0 
2.6 

ai 
a3 

2.0 
2.5 
2.1 

2.0 
1.0 
1.8 
1.8 
1.7 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.3 
1.5 
1.6 

1.5 
1.6 
1.6 
1.6 
1.8 


1.0 
2.0 
1.0 
1.0 
1.7 

1.7 
1.6 
1.7 
1.9 
2.2 

2.6 
2.6 
2.6 
2.7 
2.1 

2.5 
2.1 
1.7 
1.6 
1.5 

1.3 
1.2 
1.2 
1.2 
1.3 

1.3 
1.4 
1.5 
1.3 
1.3 
13 

1.2 
1.3 
1.3 
1.2 
1.2 

1.3 
1.5 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.7 
1.8 

1.9 
2.1 
2.7 

ai 
a5 

a7 

40 

ao 

2.3 
2.0 

1.8  , 

1.6 

1.4 

1.2 

1.2 

1.2 

1.1 
1.1 
1.0 
1.0 
1.0 

.0 
.0 
.9 
.9 
.8 

.8 

.8 

.8 

1.6 

^1 
6.5 

ae 
ao 

7.1 
6.0 

6.0 
6.0 
5.2 
2.6 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.3 
1.3 
1.2 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.5 
1.5 

1.3 
1.3 
1.2 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
J.O 
1.0 

LO 
LI 
L5 
2.0 
2.5 

2.8 
2.8 
2.7 
2.5 
2.3 

2.2 

2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.9 
L9 
L8 

L8 
L7 
L6 
LO 
1.6 



L6 

2              

L6 

3         

L6 

4         

L6 

s           

L6 

6         

L6 

7         

L6 

8         

' 

L6 

Q            -» 

48 
46 

44 

42 
3.0 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.0 
2.0 
2.0 
2.0 
2.0 

3.0 

ao 

3.0 
Z.2 
44 
46 

L6 

10         

L6 

11      

L6 

12 

L6 

13 

L6 

14       

L6 

15         , 

L6 

16  

L6 

17 

L6 

IS     

L6 

19 

L6 

30 

L6 

21 

L6 

22 

L6 

23 

1.6 

24 

1.6 

25 

1.6 

26 

L6 

27 

L9 

28 

2.4 

20 

2.6 

30 

2.6 

.^1 

2.6 
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Rating  table  for  Mtickalee  Creek  near  Albany,  from  March  9  to  December  SI,  190SA 


Oage. 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gag« 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

.    1 
Sec.-ft. 
675    1 

Feet. 

See.'ft. 
1,390 

1     Feet. 

8ec.-ft. 

Feet. 

See.-^t. 
2,9») 

0.80 

1.90 

1       3.00 

2,160 

4.10 

.90 

720 

2.00 

1,460 

3.10 

2,230 

4.20 

3,000 

1.00 

770    i 

2.10 

1,530 

3.20 

2,300 

4.30 

3,070 

1.10 

830    . 

2.20 

1,600 

3.30 

2,370 

4.40 

3,140 

i.ao 

goo 

2.30 

1,670 

3.40 

2,440 

1.50 

3,210 

1.30 

»70 

2.40 

1,740 

3.50 

2,610 

4.60 

3,280 

1.10 

1,040 

2.50 

1,810 

3.60 

2,580 

4.70 

3,360 

1.50 

1,110 

2.60 

1,880 

1        3.70 

2,6S0 

4.80 

3,420 

i.eo 

1,180 

2.70 

1,950 

3.80 

2,720 

4.90 

3,490 

1.70 

1,250 

2.80 

2,020 

3.90 

2,790 

5.00 

3,560 

1.80 

1.320 

1 

2.90 

2,090 

4.00 

2,860 

t 

a  Backwater  from  Flint  River  greatly  affects  the  rating  above  gage  height  5. 0  feet. 
Estimated  monthly  discharge  of  Muchalee  Creek  near  Albany. 


Month. 


Dischaige  in  second-feet. 


Minimum. .    Mean. 


March  ft-31 

April 

May  l-14and  24-31a 

June 

July 

August 

September  1-15  and  23-30  a. 

October 

November 

December 


1903. 


o  Discharges  for  missing  days  not  givon  on  account  of  backwater. 
KINCHAFOONEE    CREEK    NEAR   LEESBUBO. 

This  station  was  established  August  30,  1905,  by  F.  A.  Murray.  It 
is  located  at  the  iron  highway  bridge  1  mile  east  of  Leesburg,  Ga. 

The  channel  is  nearly  straight  for  about  400  feet  above  and  below 
the  station,  and  the  current  is  mostly  swift.  The  right  bank  is  lower 
than  the  bridge  and  will  probably  overflow  at  times  around  the  end 
of  the  bridge  approach;  the  left  bank  will  not  overflow.  The  bed 
of  the  stream  is  sandy,  and  the  current  is  good,  except  for  a  small 
amount  of  sluggish  water  at  the  left  bank. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
single-span  bridge.  The  initial  point  for  soundings  is  the  left  end  of 
the  bridge. 

The  present  gage  is  a  temporary  vertical  rod,  intended  for  low- 
water  observations,  which  is  attached  to  a  cypress  tree  at  the  right 
edge  of  the  water  150  feet  above  the  bridge.  It  is  read  by  J.  M. 
Johnson.  The  bench  mark  is  the  top  of  the  downstream  end  of  the 
second  floor  beam  from  the  left  end  of  the  bridge;  elevation,  23.00 
feet  above  the  datum  of  the  gage. 

Discharge  mcasurenunls  of  Kinchafoonee  Creek  near  Letsburg. 


Date. 


Gage  Dis- 

hei^t.      charge. 


August  30 . 
October  13. 


19a<). 


Feet. 
0.96 
1.70 


Sec.-ft. 
216 
323 
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Daily  gage  height^  in  feet,  of  Kinchafoonee  Creek  near  Leetburg. 


Day. 

Aug. 

Sept. 

Oct. 

1.8 

3.0 

2.9 

2.6 

2.4 

2.0 

1.9 

1.8 

1.7 

1.6 

1.6 

1.7 

1.8  i 

1.9 

1.7 

1.6 

Nov. 

Dec.  1 

Day. 

Aug. 







Sept. 

1.1 

1.0 

1.0 

.9 

.8 

.8 

.7 

.7 

.7 

.6 

.6 

.6 

.8 

1.0 

Oct. 

1.4 

1.35 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.5 

1.55 

1.5 

1.5 

Nov. 

Dec. 

1905. 

1 

2 

3 

4 

5 

6 

7 

1 

i 

1      1.0 

1      1.0 

'      1.1 

1      1.3 

'      1.5 

1      1.3 

1      1.2 

1.45 

1.35 

1.3 

1.25 

1.2 

1.2 

1.2 

1 

1.7 





.......  ^ 

1 

1905. 

17 

18 

19 

20 

21 

22 

23 

1.8 
1.6 
1.55 

''.''' 

8 1.1 

1.2     

1.2     

1.3  1 , 

1.9     

1.3     

24 

9 1-0 

25 

10 1 

1.0 
.9 
.8 
.7 
.8 

26 

.  . 

11 

27 

1. 6        • 

12 



28 

13 : 

14 

2.8 
2.5 
2.3 
2.0 



20 

1.8    > 

30 

1.0 
1.0 

1.7 

15 

.9 
1.0 

31 

16 

KINCHAFOONEE   GREEK   NEAR  ALBANY. 

This  station  was  established  as  a  temporary  station  March  9,  1903, 
by  F.  A.  Murray,  and  was  discontinued  December  31,  1903.  It  was 
located  at  the  wagon  bridge  3  miles  north  of  Albany,  Ga.,  200  feet 
below  the  Central  of  Georgia  Railroad  bridge  and  about  one-half 
mile  above  the  mouth  of  the  creek. 

The  channel  is  curved  both  above  and  below  the  station.  Both 
banks  are  high  and  all  water  passes  beneath  the  bridge  and  its 
approaches.     The  bed  is  probably  somewhat  shifting. 

Discharge  measurements  were  made  from  the  single-span  highway 
bridge  and  its  approaches,  which  cross  the  river  at  an  angle  to  the 
direction  of  the  current. 

During  1905  the  station  was  deeply  covered  with  water  by  a  large 
water-power  development  just  below. 

Discharge  •meamreinenls  of  Kinchafoonee  Creek  near  Albany, 


Date. 

1901. 

Ifarch9 

March  26 

April  18 

July  19 

1902. 

Juno  25 

SpptPmber  27 

D«:«»mber4 

1903. 
March  6 


Qaee 
height. 

Feet. 
2L25 
a25 
2.82 
1.50 

1.15 
1.20 
2.40 

4.28 

Dis- 
charge. 


Sec.-/t. 

1,920 

1.741 

714 


477 
1,196 


3,886 


Date. 


May  22 

July  2 

September  19, 

October  15 

December  22. 


1903. 


June  18... 
SeptemlxT  22. 
Noveml)er  16. 


1904. 


Oage 
height. 

'     Dis- 
charge. 

Feet. 

Sec.-ft. 

3.32 

1,682 

L84 

944 

a29 

2,051 

.98 

422 

1.76 

851 

.62 

258 

.05 

29«) 

1.12 

5:V5 

Gage  heights  for  discharge  measurements  made  during  the  years 
1901  and  1902  were  obtained  by  measuring  down  from  the  bench 
mark  to  surface  of  the  water. 
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Daily  gage  height,  in  feet,  of  Kinchafoonee  Creek  near  Albany. 


Day. 


1903. 


Mar. 


2 

3 

4 1 

5 < 

6 

7 

8.:..::.;.: i .:::.: 

9 

a2 

10 

3.0 

11 

2.8 

12 

2.6 

13 

24 

14 

2.2 

15 

2L2 

16 

2L2 

17 

2.2 

18 

Z2 

19 

2.2 

20 

22 

21 

23 

22 

23 

23 

23 

24 

24 

25 

26 

24 
25 

27 

25 

28 

25 

29 

26 

30 

27 

31 

28 

Apr.  '  May.  '  Jane.   July. 


Aug.   Sept. 


29 
29 
28 
28 
28 

27 
26 
25 
24 
24 

24 
^4 
25 
26 
3.0 

a4 
a6 

3.5 
3.0 
28 

27 
26 
25 
24 
22 

20 
1.8 
1.7 
L7 
L6 


1.5 
L5 
1.5 
1.5 
1.9 


1.9 
1.6 
L5 
1.8 
20 


26 

1 
26  ' 

26 

29  ! 

27 

a2  1 

29 

28  1 

27 

24 

27 

20 

29 

L9 

ai 

1.7 

ae 

1.7 

4.6 

1.6 

8.6 

t5 

11.8 

1.4 

9.3 

1.3 

a6 

L3 

5l2 

1.3 

4.6 

1.3 

a7 

1.2 

29 

1.2 

27 

L4 

26 

1.5 

23 

L4 

20 

1.5 

1.9 

L5 

20 

1.6 

20 

1.8 

20 

1.8 
1.8 
1.8 
1.9 
1.7 

L6 
1.7 
1.9 
22 
26 

26 
26 
26 
27 
27 

25 
21 
1.7 
1.5 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 

L3 
L4 
1.5 
1.3 
L3 
1.3 


1.2 
1.3 
1.3 
1.2 
L2 

L2 
L3 
1.5 
1.5 
L5 

1.5 
L5 
1.6 
1.7 
1.8 

1.8 
1.8 
24 
28 

a2 

a7 
a9 

29 
22 
L9 

L7 
1.5 
L3 
1.1 
LI 
LO 


1.0 
LO 
LO 
LO 
LO 

.9 
.9 
.9 
.9 
.8 

.8 

.8 

.8 

L6 

a9 

43 
4.6 
42 

a3 

29 

27 
25 
21 
L5 
L4 

L3 
L3 
L3 
L2 
L2 


Oct. 


L2 
LI 
LI 
LI 
LI 

LI 
LO 
LO 
LO 
LO 

LO 
.9 
.9 
.9 
.8 

.8 

.8 

.8 

L4 

L4 

L3 

L3 

LO 

.9 

.9 


Nov.  ,  Deo. 


a9 
LI 
L5 
20 
25 

28 
28 
27 
25 
23 

22 
21 
21 
21 
20 

20 
20 
20 
20 
20 

20 
20 
L9 
L9 
L8 


.9 

1 
L8 

.9 

L7 

.9 

L6  1 

.9 

L6' 

.9 

L6 

•• 

L6 

L6 
L6 
L6 
L6 

L6 
L6 
L6 
L6 
L6 

L6 
L6 
L6 
L6 
L6 

L6 
L6 
L6 
L6 
L6 

L6 

L6 

L6 

L 

L 


L 
L 
2 
2 
2 
2 


6 
6 

6 
9 

4 
6 
6 
6 


Rating  table  for  Kinchafoonee  Creek  near  Albany  from  March  9  to  December  Sly  1903. 


Dis- 
charge. 

Oage 
height. 

Di9- 

chaitje. 

Oage 
height. 

Dis- 
charge. 

Oage 
heignt. 

Dia- 
chaige. 

Sec-ft. 
332 

Feet. 

8ec.-ft. 

Feet. 

8ee.-fl. 
2,330 

Feet. 

Sec-ft. 

2.10 

1,070 

3.80 

6.40 

3,800 

381 

2.20 

1,135 

4.00 

2,490 

6.60 

3,900 

432 

2.30 

1,200 

4.20 

2,630 

6.80 

1.000 

485 

2.40 

1,265 

4.40 

2,760 

7.00 

4,100 

539 

2.50 

1,330 

4.60 

2,880 

7.50 

4,  aw 

504 

2.60 

1,400 

4.80 

3,000 

8.00 

i,600 

650 

2.70 

1.470 

5.00 

3,100 

8.50 

4.850 

707 

2.80 

1,540 

5.20 

3,200 

9.00 

5,100 

766 

2.90 

1,615 

5.40 

3,900 

9.00 

.5,350 

924 

a  00 

1.690 

5.60 

3,400 

10.00 

5,600 

884 

3.20 

1,850 

5.80 

3,500 

11.00 

6,100 

945 

3.40 

2,010    1 

6.00 

3,600 

12.00 

6,600 

1,007 

1 

3.60 

1 

2,170 

6.20 

1 

3.700 

1 

1 

Estimated  monthly  discharge  of  Kinchafoonee  Creek  near  Albany. 


Month. 


i9aT 

March  9-31 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Diflcharge  in  second-feet. 


Maximum. 


1,850 
2,170 
6,500 
1,850 
1,470 
2,410 
2,880 
650 
1,540 
1,400 


Mean. 


1,314 

1,386 

1,054 

874 

892 

911 

934 

438 

1,006 

848 
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IGHAWAYNOCHAWAY   CREEK  AT   MILFORD. 

This  station  was  established  August  29,  1905,  by  F.  A.  Murray.  It 
is  located  at  the  wagon  bridge  at  Milford,  9  miles  east  of  Leary,  the 
railway  point  from  which  it  is  reached. 

The  channel  is  straight  for  800  feet  above  and  below  the  bridge. 
The  current  is  moderately  swift  and  is  smooth  except  where  it  is  broken 
by  the  bridge  bents.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  bridge,  an  old  wooden  structure  supported  by 
bents,  six  of  which  are  in  the  water  at  ordinary  stages.  The  initial 
point  for  soundings  is  the  end  of  the  hand  rail  at  the  left  bank,  down- 
stream side.  ^ 

The  present  gage  is  a  temporary  staff  for  low-water  observations 
attached  to  the  downstream  post  of  the  first  bent  from  the  left  bank. 
It  is  read  once  each  day  by  W.  J.  Kidd.  Bench  marks  are  as  follows: 
(1)  The  top  of  the  upstream  cap  of  the  first  bent  from  the  left  bank; 
elevation,  15.00  feet.  (2)  A  nail  in  a  cypress  tree  at  the  left  edge  of 
the  water,  30  feet  below  the  bridge;  elevation,  10.00  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

Discharge  mefuvrements  of  lehawaynochaway  Creek  at  MUford, 


Date. 


Augnot 
Octobe] 


1905. 


29. 
bber  16. 


Div- 
chaige. 

8ee.-ft. 
364 
386 


DaUy  gage  height^  in  feet  j  of  lehawaynochaway  Creek  at  Milford. 


1.. 

2. 

3. 

4. 

5- 

6. 

7- 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


1905. 


Sept.     Oct.     Nov.     Dec. 


2. 
2>i 
2. 
3. 


8 
^8 
8 
76 
2.7 
2.7 
2.66 
2.6 
2.6 
2.55 
2.55 
2.7 
2.9 
3.0 
3.0 
2.9 


3.2 

3.05 

3.4 

3.0 

3.5 

3.0 

3.6 

3.0 

3.6 

3.1 

3.7 

3.1 

3.7 

3.15 

3.5 

3.25 

3.1 

3.35 

3.15 

3.4 

3.2 

3.45 

3.3 

3.5 

3.4 

3.55 

3.4 

3.6 

3.2 

3.6 

3.0 

3.6 

2.95 

2.9 

2.9 

2.95 

3.0 

3.1 

3.25 

3.4 

3.5 

3.6 

3.65 

3.7 

3.9 

4.0 

4.05 

4.05 


Day. 

Aug. 

Sept. 

1905. 
17 

2.8 

2.75 

2.7 

2.65 

2.6 

2.6 

2.55 

2.55 

2.6 

2.5 

2.5 

18 

IP 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2.45 

29 

2.9 

2.8.') 
2.8 

2.62 

30 

2.92 

31 

3.05 

3.2 

3.2 

3.1 

3.1 

3.0 

3.1 

3.2 

35 

5 

45 

3 

2 

15 


3. 
3. 
3. 
3. 
3. 
3. 
3.05 


Oct.  ,  Nov.  ,  Dec. 


3.55 
3.5 
3.4 
3.3 

25 

2 

15 

1 

,05 

0 

0 

0 

0 


3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3.0 


405 

4.0 

4.0 

4.15 

4.7 

5.0 

5.5 

6.0 

5  9 

5.4 

4  9 

4.9 

4.7 

4.5 

4.4 


MISCELLANEOUS   DISCHARGE   MEASUREMENTS   IN  APALACHICOLA  RIVER 

DRAINAGE   BASIN. 


Beaverdam  Creek. — This  stream  is  a  tributary  of  Soque  River, 
entering  from  the  right.  A  measurement  was  made  May  13,  1904, 
from  the  bridge  about  1  mile  from  Clarksville,  on  the  road  to  Nacoo- 
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chee,  Ga.  The  bench  mark  is  the  top  of  the  brace  from  hand  rail  to 
large  birch  on  the  upper  side  of  the  bridge  at  the  right  bank,  12.00  feet 
above  the  datum  of  the  gage. 

Width,  22  feet;  area,  12  square  feet;  mean  velocity,  1.50  feet  per  second;  gage 
height,  0.45  foot;  discharge,  18  second-feet. 

Big  Potato  Creek. — ^Before  the  section  now  adopted  as  a  regular 
bench-mark  station  was  found,  two  measurements  of  Big  Potato 
Creek  were  made  at  the  covered  wagon  bridge,  2  J  miles  from  Thomas- 
ton,  just  below  the  Macon  and  Birmingham  Railroad  trestle.  The 
bench  mark  is  the  top  of  the  downstream  lower  stringer  at  sounding 
point  80.     The  elevation  above  gage  zero  is  15.00  feet. 

January  19*  1904:  Width,  82  feet;  area,  188  square  feet;  mean  velocity,  0.85  foot  per 
second;  gage  height,  3.30  feet;  discharge,  160  second-feet. 

March  31,  1904:  Width,  72  feet;  area,  175  square  feet;  mean  velocity,  0.74  foot 
per  second;  gage  height,  3.25  feet;  discharge,  130  second-feet. 

Blue  Spring. — This  spring  is  of  considerable  local  note.  It  is 
about  one-half  mile  from  the  left  bank  of  Flint  River  and  about  4 
miles  below  Albany,  on  the  county  road  leading  to  Hardaway. 
Measurements  were  made  from  the  foot  log  over  the  outlet  of  the 
main  spring  as  follows: 

April  19,  1904:  Width,  25  feet;  area,  45  square  feet;  mean  velocity,  3.00  feet  per 
second;  gage  height,  3.29  feet;  discharge,  135  second-feet. 

September  23,  1904:  Width,  28  feet;  area,  30  square  feet;  mean  velocity,  1.47  feet 
per  second;  gage  height,  2.85  feet;  discharge,  44  second-feet. 

November  16,  1904:  Width,  22  feet;  area,  21  square  feet;  mean  velocity,  1.24  feet 
per  second;  gage  height,  2.77  feet;  discharge,  26.4  second-feet. 

April  26,  1905:  Width,  33  feet;  area,  30  square  feet;  mean  velocity,  2.30  feet  per 
second;  discharge,  69  second-feet. 

Buck  Creek. — This  stream  enters  Flint  River  from  the  right  about  1 
mile  west  of  Montezuma,  Ga.  A  measurement  was  made  August  23, 
1905,  at  an  old  tramroad  trestle  about  1  mile  above  the  mouth  of 
the  creek.  The  bench  mark  is  the  top  of  the  upstream  end  of  the 
cap  of  the  first  bent  from  the  left  edge  of  the  stream;  elevation, 
12.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  49  feet;  area,  118  square  feet;  mean  velocity,  1.42  feet  per  second;  gage 
height,  2.20  feet;  discharge,  167  second-feet. 

Chattahoochee  River. — A  measurement  was  made  September  25, 
1905,  from  a  boat  held  by  cable  stretched  across  the  channels  of  the 
river  about  8  miles  upstream  from  Columbus  and  about  IJ  miles 
above  the  mouth  of  Standingboy  Creek.  The  bench  mark  is  the  top 
of  a  large  wire  nail  which  is  driven  into  the  base  of  an  ash  tree  which 
stands  about  25  feet  below  Narramore^s spring  branch;  eljBvation,  5.00 
feet  above  the  datum  of  the  assumed  gage. 

Width,  282  feet;  area,  1,150  square  feet;  mean  velocity,  0.98  foot  per  second;  gage 
height,  1.75  feet;  discharge,  1,125  second-foet. 
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Chickdsawhachee  Creek, — A  measurement  was  made  August  26, 
1905,  at  McRainey  Bridge,  about  10  miles  west  of  Newton,  Ga.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  the  left  bank, 
downstream  side.  The  bench  mark  is  the  top  of  the  downstream  end 
of  the  middle  bent  of  the  bridge;  elevation,  12.50  feet  above  the 
datum  of  the  assumed  gage. 

Width,  3d  feet;  area,  38  square  feet;  mean  velocity,  0.92  foot  per  seoond;  gage 
height,  0.80  foot;  discharge,  35  second-feet. 

Coolavxihee  Creek. — A  measurement  was  made  August  28,  1905, 
from  the  downstream  side  of  a  wooden  wagon  bridge  about  1  mile 
north  of  Newton,  Ga.  The  bench  mark  is  the  top  of  the  downstream 
end  of  the  floor  plank  at  a  point  1  foot  to  the  left  of  the  center  post; 
elevation,  11.50  feet  above  the  datum  of  the  assumed  gage. 

Width,  23  feet;  area,  24  square  feet;  mean  velocity,  1.62  feet  per  second;  gage 
height,  0.70  foot;  discharge,  25.5  second-feet. 

Deep  Creek, — ^This  stream  is  a  tributary  of  Soque  River.  A  meas- 
lu^ment  was  made  May  13,  1904,  from  the  wooden  bridge  on  Burton 
road,  about  3  miles  from  Clarksville. 

Width,  25  feet;  area,  26  square  feet;  mean  velocity,  1.58  feet  per  second;  discharge, 
41  second-feet. 

Elkins  Creek. — Measurements  were  made  during  1905  at  a  wooden 
wagon  bridge  1  mile  north  of  Thunder,  Ga.,  about  200  feet  below  a 
small  gristmill.  As  the  flow  at  low  water  depends  on  the  operation 
of  the  mill,  the  measured  discharges  do  not  give  the  natural  flow  of 
the  stream.  The  bench  mark  is  a  notch  and  copper  nails  on  the 
upstream  main  brace  of  the  truss  of  the  bridge,  8 J  feet  from  the  left 
end  of  the  truss;  elevation,  24.00  feet  above  the  datum  of  the  assumed 

gage- 
April  21,  1905:  Width,  42  feet;  area,  38  square  feet;  mean  velocity,  1.79  feet  per 

second;  gage  height,  2.07  feet;  discharge,  68  second-feet. 

September  27,  1905:  Width,  28  feet;  area,  10  square  feet;  mean  velocity,  0.73  foot 

per  second;  gage  height,  1.45  feet;  discharge,  7.3  second-feet. 

Flint  River. — ^A  measurement  was  made  September  24,  1904,  from 
the  wooden  bridge  5  miles  from  Concord.  The  bench  mark  is  the  top 
of  the  first  post  from  the  right  bank  on  the  downstream  side  of  the 
bridge,  12.00  feet  above  the  datum  of  the  gage. 

Width,  92  feet;  area,  184  square  feet;  mean  velocity,  0.43  foot  per  second;  gage 
height,  2.05  feet;  discharge,  79  second-feet. 

A  measurement  was  made  September  21,  1904,  at  the  highway 
bridge,  about  1  mile  northwest  of  Montezuma.  The  bench  mark  is 
the  top  of  the  upstream  pier  at  the  left  bank,  which  was  26.15  feet 
above  the  water  surface.  The  gage  height  given  is  that  taken  from 
the  temporary  gage  belonging  to  the  United  States  Weather  Bureau. 

Width,  188  feet;  area,  1,300  square  feet:  mean  velocity,  0.75  foot  per  second;  gage 
height,  10.63  feet;  discharge,  971  second-feet. 
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A  measurement  was  made  September  20,  1905,  at  Parkers  Bridge, 
about  7  miles  west  of  Thomaston,  Ga.  The  bench  mark  is  the  top  of 
the  upstream  end  of  the  first  floor  beam  from  the  middle  pier  in  the 
first  iron  span  from  the  right  bank;  elevation,  35.00  feet  above  the 
datum  of  the  assumed  gage. 

Width,  136  feet;  area,  158  square  feet;  mean  velocity,  1.39  feet  per  second;  gage 
height,  5.00  feet;  discharge,  219  second-feet. 

Measurements  were  made  at  Powells  Bridge,  3  miles  above  the 
regular  gaging  station  at  Woodbury.  The  bench  mark  is  the  top  of 
the  right  upstream  post  of  first  pier  from  the  right  bank,  15.00  feet 
above  the  datum  of  the  gage. 

January  16, 1904:  Width,  139  feet;  area,  527  square  feet;  mean  velocity,  1.39  feet  per 
second;  gage  height,  5.88  feet;  discharge,  730  second-feet. 

September  22,  1904:  Width,  116  feet;  area,  332  square  feet;  mean  velocity,  0.43  foot 
per  second;  gage  height,  4.54  feet;  discharge,  144  second-feet. 

October  4,  1904:  Width,  115  feet;  area,  314  square  feet;  mean  velocity,  0.34  foot  per 
second;  gage  height,  4.40  feet;  discharge,  107  second-feet. 

April  21,  1905:  Width,  143  feet;  area,  479  square  feet;  mean  velocity,  1.05  feet  per 
second;  gage  height,  5.47  feet;  discharge,  502  second-feet. 

Hazel  Creek, — This  stream  is  a  tributary  of  Soque  River,  entering 
from  the  left.  Measurements  were  made  from  the  bridge  I  mile  from 
Demorest,  on  the  road  to  Porter  Mills.  The  bench  mark  is  the  top  of 
the  upper  end  of  second  floor  beam  from  the  right  bank,  15.00  feet 
above  the  datum  of  the  assumed  gage. 

May  13,  1904:  Width,  25  feet;  area,  30  square  feet;  mean  velocity,  1.47  feet  per  sec- 
ond; gage  height,  1.85  feet;  discharge,  44  second-feet. 

September  5, 1905:  Width,  27  feet;  area,  24  square  feet;  mean  velocity,  1.37  feet  per 
second;  gage  height,  0.82  foot;  discharge,  33  second-feet. 

October  23,  1905:  Width,  27  feet;  area,  20  square  feet;  mean  velocity,  1.15  feet  per 
second;  gage  height,  0.71  foot;  discharge,  23  second-feet. 

IchavmyTiochaway  Creek. — A  measurement  was  made  August  26, 
1905,  from  the  downstream  side  of  Bametts  Bridge,  10  miles  south- 
west of  Newton,  Ga.  The  initial  point  for  soundings  is  the  left  end  of 
the  bridge  approach,  downstream  side.  The  bench  mark  is  the  top 
of  the  downstream  end  of  the  second  iron  crossbeam  from  the  left- 
bank  pier;  elevation,  29.50  feet  above  the  datum  of  the  assumed  gage. 

Width,  84  feet;  area,  196  square  feet;  mean  velocity,  2.62  feet  per  second;  gage  height, 
1.30  feet;  discharge,  513  second-feet. 

A  measurement  was  made  August  26,  1905,  from  the  downstream 
side  of  Rentz  Bridge,  about  12  miles  west  of  Newton,  Ga,  The  initial 
point  for  soimdings  is  the  end  of  the  downstream  hand  rail  at  the  left 
bank.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  cap 
of  the  bent  which  stands  in  the  middle  of  the  creek;  elevation,  14.50 
feet  above  the  datum  of  the  assumed  gage. 

Width,  76  feet;  area,  355  square  feet;  mean  velocity,  1.31  feet  per  second;  gage  height, 
2.20  feet;  discharge,  465  second-feet. 
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A  measurement  was  made  April  27,  1905,  at  the  Central  of  Georgia 
Railway  J^ridge,  1}  miles  from  Williamsbm^,  Ga.  The  bench  mark 
is  the  top  of  the  downstream  end  of  the  third  bent  from  the  left  bank; 
elevation,  20.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  92  feet;  area,  727  square  feet;  mean  velocity,  1.06  feet  per  second ;  gage  height, 
7.66  feet;  discharge,  767  second-feet. 

Nickajack  Creek. — This  stream  enters  Chattahoochee  River  from 
the  right,  about  1  mile  below  the  old  gaging  station  at  Oakdale. 
Measurements  were  made  by  wading  about  100  feet  above  the  South- 
em  Railway  bridge  near  Nickajack.  The  bench  mark  is  the  top  of  the 
second  upstream  iron  girder  from  the  left  end  of  the  bridge,  12  feet 
from  the  end,  which  rests  on  the  center  pier,  15.00  feet  above  the  datum 
of  the  gage. 

October  8,  1904:  Width,  16  feet;  area,  10  square  feet;  mean  velocity,  1.00  foot  per 
second;  gage  height,  0.92  foot;  discharge,  10  second-feet. 

October  8,  1904:  Width,  16  feet;  area,  11  square  feet;  mean  velocity,  1.19  feet  per 
second;  gage  height,  0.94  foot;  discharge,  12.6  second-feet. 

North  Fork  ofPeachJbree  Creek, — ^A  measurement  was  made  May  20, 
1904,  from  the  Cheshire  Bridge,  1^  miles  above  the  Southern  Railway 
bridge  at  Armour.  The  bench  mark  is  the  top  of  a  bent  nail  in  the 
bottom  of  the  twelfth  rail  post  from  the  right  end  of  the  bridge,  16.00 
feet  above  the  datum  of  the  gage. 

Width,  11  feet;  area,  14  square  feet;  mean  velocity,  1.71  feet  per  second;  gage 
height,  0.90  foot;  discharge,  24  second-feet. 

Pecxktree  Creek, — This  stream  is  a  tributary  of  Chattahoochee 
River.  A  measurement  was  made  May  20,  1904,  from  the  Southern 
Railway  bridge  at  Armour.  The  bench  mark  is  the  top  of  the  middle 
stringer  at  its  center  on  the  downstream  side  of  the  bridge,  15.00  feet 
above  the  datum  of  the  gage. 

Width,  27  feet;  area,  27  square  feet;  mean  velocity,  1.22  feet  per  second;  gage 
height,  0.17  foot;  discharge,  33  second-feet. 

Measurements  were  made  at  the  wagon  bridge  1  mile  north  of 
Brookwood,  on  the  Peachtree  road,  and  6  miles  north  of  Atlanta,  Ga. 
The  bench  mark  is  the  top  of  the  iron  plate  on  the  first  upright  from 
the  right  end  of  the  bridge,  downstream  side,  28.00  feet  above  the 
datum  of  the  gage. 

April  9,  1904:  Width,  44  feet;  area,  37  square  feet;  mean  velocity,  1.54  feet  per 
second;  gage  height,  1.12  feet;  discharge,  57  second-feet. 

May  20,  1904:  Width,  43  feet;  area,  25  square  feet;  mean  velocity,  1.52  feet  per 
second;  gage  height,  0.68  foot;  discharge,  38  second-feet. 

Peavine  Creek, — ^This  stream  is  the  South  Fork  of  Peachtree  Creek. 
A  measurement  was  made  May  20,  1904,  from  the  wooden  bridge  on 
the  Cheshire  Bridge  road,  about  1  mile  east  of  Armour,  Ga.  The 
bench  mark  is  the  top  of  the  head  of  the  upper  bolt  used  to  bolt  the 
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second  rail  post  from  the  right  end  of  the  bridge  to  the  stringer  at 
the  lower  side  of  the  bridge.  Its  elevation  is  16.00  feet  above  the 
datum  of  the  gage. 

Width,  14  feet;  area,  13  square  feet;  mean  velocity,  1.23  feet  per  eecond;  gage 
height,  0.85  foot;  discharge,  16  second-feet. 

Bed  Oak  Greek. — This  stream  enters  Flint  River  from  the  right,  3 
miles  above  the  regular  gaging  station  on  Flint  River  near  Wood- 
bury, Ga.  Measurements  were  made  at  a  wooden  wagon  bridge  about 
1  mile  above  the  mouth  of  the  creek.  The  bench  mark  is  the  top  of 
the  first  post  from  the  right-bank  edge,  downstream  side,  15  feet  from 
a  large  white-oak  tree;  elevation,  20.00  feet  above  the  datum  of  the 
assumed  gage. 

January  16,  1904:  Width,  68  feet;  area,  134  square  feet;  mean  velocity,  1.24  feet 
per  second;  gage  height,  4.12  feet;  discharge,  166  second-feet. 

October  4,  1904:  Width,  18  feet;  area,  27  square  feet;  mean  velocity,  0.68  foot  per 
second;  gage  height,  2.65  feet;  discharge,  18  second-feet. 

September  27,  1905:  Width,  32  feet;  area,  12  square  feet;  mean  velocity,  0.83  foot 
per  second;  gage  height,  2.25  feet;  discharge,  10  second-feet. 

Rottenwood  Greek. — This  stream  enters  Chattahoochee  River  from 
the  right.  Measurements  were  made  by  wading  at  a  point  about  200 
feet  above  the  old  Thornton  dam,  near  Vinings,  2  miles  above  the 
mouth  of  the  creek.  The  creek  was  believed  to  be  at  its  lowest  stage. 
The  bench  mark  is  a  nail  driven  into  rock  on  the  right  bank  at  the 
measuring  section,  marked  ''B.  M.''  Its  elevation  is  3.00  feet  above 
the  datum  of  the  gage. 

October  4,  1904:  Width,  9  feet;  area,  6  square  feet;  mean  velocity,  0.84  foot  per 
second;  gage  height,  0.26  foot;  discharge,  4.8  second-feet. 

October  4,  1904:  Width,  9  feet;  area,  6  square  feet;  mean  velocity,  0.82  foot  per 
second;  gage  height,  0.26  foot;  discharge,  4.9  second-feet. 

October  4,  1904:  Width,  9  feet;  area,  6  square  feet;  mean  velocity,  0.72  foot  per 
second;  gage  height,  0.25  foot;  discharge,  4.3  second-feet. 

Soque  River. — Measurements  were  made  from  WaD's  bridge,  2  J 
miles  above  Clarksville.  The  bench  mark  is  the  top  of  a  nail  driven 
into  a  large  leaning  birch  tree  about  20  feet  above  the  bridge  on  the 
left  bank,  6.00  feet  above  the  datum  of  the  gage. 

March  17,  1904:  Width,  36  feet;  area,  65  square  feet;  mean  velocity,  1.83  feet  per 
second;  gage  height,  1.35  feet;  discharge,  119  second-feet. 

March  17,  1904:  Width,  36  feet;  area,  63  square  feet;  mean  velocity,  1.82  feet  per 
second;  gage  height,  1.35  feet;  discharge,  115  second-feet. 

May  13,  1904:  W^idth,  36  feet;  area,  62  square  feet;  mean  velocity,  1.92  feet  per 
second;  gage  height,  1.45  feet;  discharge,  119  second-feet. 

Measurements  were  made  at  McHalister's  bridge,  about  7  miles 
from  Cornelia  and  1  mile  above  the  mouth  of  the  river.  The  bench 
mark  is  the  top  of  the  downstream  end  of  the  first  wooden  floor  beam 
from  the  left  bank,  22.00  feet  above  the  datum  of  the  gage. 
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March  18,  1904:  Width,  74  feet;  area,  152  square  feet;  mean  velocity,  1.62  feet  per 
«HX)nd;  gage  height,  1.85  feet;  discharge,  246  second-feet. 

July  16,  1904:  Width,  72  feet;  area,  88  square  feet;  mean  velocity,  1.47  feet  per 
second;  gage  height,  1.25  feet;  discharge,  130  second-feet. 

Sweetwater  Creek, — This  stream  enters  Chattahoochee  River  from 
the  right  below  the  old  station  at  Oakdale,  Ga.  A  measurement 
was  made  March  15,  1904,  at  Adair's  bridge,  2  miles  north  of  Lithia 
Springs,  and  above  the  regular  station  on  Sweetwater  Creek  near 
Austell,  Ga.  The  bench  mark  is  the  top  of  the  downstream  end  of 
the  cap  of  first  wooden  bent  from  the  left  end  of  the  bridge,  10.00 
feet  above  the  datum  of  the  gage. 

Width,  66  feet;  area,  296  square  feet;  mean  velocity,  1.37  feet  per  second;  gage 
height,  1.50  feet;  discharge,  404  second-feet. 

A  measurement  was  made  March  15,  1904,  at  Ferguson's  mill 
bridge,  5  miles  from  Austell.  The  bench  mark  is  a  nail  driven  into 
the  river  side  of  a  birch  tree  on  the  right  bank  12  feet  below  the  bridge, 
5.00  feet  above  the  datmn  of  the  gage. 

Width,  129  feet;  area,  484  square  feet;  mean  velocity,  1.67  feet  per  second;  gage 
height,  1.50  feet;  discharge,  807  second-feet. 

Warm  Springs. — ^These  springs  are  located  one-half  mile  from  Warm 
Springs,  Ga.,  a  station  on  the  Southern  Railway.  Two  discharge 
measurements  were  made  March  10,  1905,  about  300  feet  below  the 
springs  and  about  75  feet  above  the  mouth  of  the  branch,  which  is 
formed  by  the  united  flow  of  the  several  springs.  April  20,  1905,  two 
measurements  were  made  about  6  feet  below  the  end  of  the  stone  walls 
at  the  outlet  from  the  bath  house. 

March  10, 1905:  Width,  5  feet;  area,  2.8  square  feet;  mean  velocity,  1.14  feet  per  sec- 
ond: discharge,  3.2  second-feet. 

April  20,  1905:  Width,  4  feet;  area,  1.52  square  feet;  mean  velocity,  0.97  foot  per 
second;  discharge,  1.47  second-feet. 

April  20,  1905:  Width,  2.6  feet;  area,  2.12  square  feet;  mean  velocity,  0.69  foot  per 
second;  discharge.  1.48 second-feet. 

White  Oak  Greek, — This  stream  enters  Flint  River  from  the  right, 
about  13  miles  above  the  regular  gaging  station  on  Flint  River  at 
Woodbury,  Ga.  A  measurement  was  made  March  29,  1904,  at  the 
wagon  bridge  one-half  mile  west  of  Wamersville.  The  bench  mark  is 
the  top  of  the  first  post  on  the  downstream  side  of  the  bridge,  13.00  feet 
above  the  datum  of  the  gage. 

Width,  38  feet;  area,  163  square  feet;  mean  velocity,  0.71  foot  per  second;  gage 
height,  1.25  feet;  discharge,  115  second-feet. 

A  measurement  was  made  March  29,  1904,  at  the  double  bridges  one- 
half  imle  from  Riverview.  The  bench  mark  is  the  top  of  the  first  post, 
9.00  feet  above  the  datum  of  the  gage. 

Width,  61  feet;  area,  222  square  feet;  mean  velocity,  0.50  foot  per  second;  gage 
height,  2.36  feet;  discharge,  112  second-feet. 
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Whitewater  Greek. — This  stream  enters  Flint  River  from  the  right. 
A  measurement  was  made  August  81,  1905,  from  the  downstream  side 
of  a  wooden  highway  bridge,  locally  known  as  the  Lower  Whitewater 
Bridge,  about  4  miles  northwest  of  Montezuma,  Ga.  The  bench  mark 
is  the  top  of  the  downstream  end  of  the  cap  of  the  third  bent  from  the 
right  bank;  elevation,  12.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  71  feet;   area  275  square  feet;    mean  velocity,  0.94  foot  per  second;   gage 
height.  2.14  feet;  discharge,  260  second-feet. 

RIVER  SURVEYS  IN  APALACHICOLA  RIVER  DRAINAGE  BASIN. 

CHATTAH(X)CHEE   RIVEE.** 

The  elevations  along  Chattahoochee  River  are  based  on  the  follow- 
ing surveys: 

The  portion  from  Columbus  to  West  Point  was  surveyed  in  August, 
1902,  by  W.  E.  Hall,  levelman,  under  the  direction  of  B.  M.  Hall, 
United  States  Geological  Survey.  The  portion  from  West  Point  to 
Franklin  was  surveyed  in  1899  by  the  Corps  of  Engineers,  United 
States  Army.  The  portion  from  Franklin  to  Oakdale  was  surveyed 
in  1903  by  Joseph  Palmer,  levelman,  under  the  direction  of  Fred  A. 
Franck,  United  States  Geological  Survey.  The  elevations  along  this 
part  of  the  stream  are  based  on  an  aluminum  tablet  at  the  Washing- 
ton street  entrance  to  the  State  capitol  building  at  Atlanta,  marked 
"  1050  M.  C."  The  portion  from  Oakdale  to  the  mouth  of  Chest atee 
River  was  surveyed  in  1902  by  Felder  Furlow,  levelman,  under  the 
direction  of  B.  M.  Hall,  United  States  Geological  Survey.  The  eleva- 
tions between  the  mouth  of  Chestatee  River  and  Nacoochee  were 
determined  in  1903  by  Joseph  Palmer,  levelman,  under  the  direction 
of  F.  A.  Franck,  field  assistant.  United  States  Geological  Survey. 
These  elevations  are  based  on  an  aluminum  tablet  at  Nacoochee, 
marked  ''  1439  Atlanta",  in  the  ledge  of  rock  200  feet  west  of  ford  of 
Chattahoochee  River,  the  elevation  of  which  is  now  accepted  as 
1,348.259  feet  above  mam  sea  level.  The  adjustment  of  this  line  was 
accomplished  in  conjunction  with  leveling  jon  the  Chestatee  and  Soque 
rivers,  tied  at  Willow  and  Clarksville,  and  by  an  extra  check  at  Pole, 
to  primary  level  circuits,  and  accords  with  the  1903  adjustment  of  the 
precise  level  net. 

In  order  to  give  a  continuous  profile  of  the  river,  the  levels  of  these 
several  surveys  have  been  adjusted  to  accord  with  the  elevations 
determined  for  the  portion  between  Franklin  and  Oakdale.  It  is  not 
expected,  however,  that  the  bench  marks  of  one  survey  will  exactly 
accord  with  those  of  another. 


a  For  survt'v  of  Chattahoochw  River  from  junction  with  Flint  River  to  Colambus,  Ga.,  see  Report  of 
Chief  of  Engineers,  U.  S.  A..  1872,  pp.  584,  «23;  and  Report  of  Chief  of  Engineers,  U.  S.  A.,  1873,  pp.  699-7aX 


APALACHICOLA   DRAINAGE   BASIK,  BIVEB   STTBVETS. 


243 


Elevations  on  Chattahoochee  River  from  Columbus  up  to  Nacoochee, 


tanoe. 


mU9. 
0.00 
0.02 
0.74 
0.75 
2.06 
2.06 
2.6 

2.8 

3.29 

3.44 

3.56 

3.97 

5.54 

5.62 
6.49 
7.21 

7.21 
7.55 

7.55 
8.06 
8.82 
9.11 
10.07 
10.26 
10.87 
11.08 
11.08 
11.32 
11.4 
11.4 
11.51 
12.14 
12.14 
12.51 
12.67 
12.69 
13.44 
13.44 
14.84 
14.9 
15.53 
16.91 
17.5 
17.63 
18.2 
19.31 
19.77 
19.86 
20.85 
21.08 
21.45 
22.33 
22.89 
23.16 
23.54 
24-87 
2SA2 
28.14 
30.17 
30.2 
33.99 
35.0 
35.0 
35.0 
35.5 
36.0 
36.0 
37.0 
37.0 
37.6 
3S.0 
38.0 
38-3 
39.0 
39.0 
40.0 


Descilptlon  of  pointa. 


Tail  water  100  feet  below  Eagle  and  Phoenix  dam  tailrace 

Above  Eagle  and  Phoenix  dam,  water  surface 

100  feet  below  CHty  Mills  dam,  water  surface 

Above  Cit V  MUIb  dam,  water  surface 

100  feet  below  Columbus  Power  Comnany's  dam,  water  surface 

Top  of  Columbus  Power  Company's  oam^  water  nrfaoe 

Bench  mark  on  solid  rock  on  east  bank  ai  lower  land  line  of  Chattahoochee  Falls 

Company's  property 

Upper  end  of  Columbus  Power  Company's  backwater  from  dam,  water  surface. . . 

GOb  feet  below  old  Clapp  factory,  water  surface 

Above  old  Clapp  factory,  water  surface 

Mouth  of  Roaring  Creek  (from  Qeo^ia  bank),  water  surface 

Water  at  upper  line  of  Chattahoochee  Falls  Company's  property,  water  surface. . . 
Bench  mark  on  root  of  small  water-oak  trae  on  east  bank  of  river,  400  feet  below 

mouth  of  Standlngboy  Cn^ek 

Mouth  of  Standlngboy  Creek,  water  surface 

Upper  end  of  Narramores  Island,  water  surface 

Bench  mark  on  mulberry  tree,  40  feet  below  wire  fence  between  Narramorp  and 

BigKers 

Land  line  between  Narramore  and  Biggers,  water  surface 

Bench  mark  on  large  water  oak  10  feet  below  land  line  between  J.  L.  and  B.  A.  Big- 


gers. 


Land  line  between  J.  L.  and  B.  A.  Biggers,  water  surface. 

Ford  to  island,  water  surface 

Water  surface 

Opposite  mouth  of  creek  from  west  bank,  water  surface. . 


Lower  end  of  Allie  Biggers's  Island,  water  surface 

Land  line  between  AlUe  Biggers  and  Geo.  Ogletree,  water  surface 

Upper  end  of  Allie  Biggprs^island,  water  surface 

Bendi  mark  on  large  maple  on  bank  opposite  foot  of  shoals  on  Ogletree's  land . 

Foot  of  shoals  on  Ogletree's  land,  water  surface 

Water  surface 

Bench  mark  on  large  ironwood  tree  near  water 

Water  surface 

....do 


Bench  mark  on  lanse  dead  cedar  10  feet  below  mouth  of  Cowpen  Creek. 

Month  of  Cowpen  Creek,  water  surface 

Water  surface : 

do 


.do. 


Bench  mark  on  pine  tree  75  feet  below  mouth  of  Mulberry  Creek. 

Mouth  of  Mulberry  Creek,  water  surface 

Water  surface 

do 


.do. 


Near  mouth  of  Sue  Slaton  Branch,  water  surface 

Bartletts  Ferry,  water  surface 

Water  surface 

Mouth  of  Mossv  Creek,  water  surfacv« 

Lower  end  of  Harrington  Island,  water  surface. . 

Water  surface 

Lower  end  of  Phipps  Island,  water  surface 

Water  surface 

do 


Lower  end  of  Hargetts  Island,  water  surface 

Mouth  of  Mountain  Oak  Creek,  water  surface 

Water  surface 

Foot  of  shoals,  water  surface 

Blantons  Ferry,  water  surface •. 

Houstons  Ferry,  water  surface 

Below  River  View  dam,  west  side,  water  surface 

Above  River  View  dam,  water  surface 

Below  dam  at  Langdale  mUls,  water  surface 

'Top  of  dam  or  wafer  above  dam 

Water  surface 

West  Point  milcpost  38,  from  Franklin 

West  Point,  zero  of  gage 

West  Point,  wagon  brioge,  water  surface  (gage  height,  2.0  feet ) 

Mouth  of  Osceligee  Creek,  water  surface 

Milepost  37,  from  Franklin 

Water  surface 

Milepost  36,  from  Franklin 

'Water  surface 

Water  at  mouth  of  Anderson  Creek 

Milepost  36,  from  Franklin 

Water  surface 

Oppodte  mouth  of  Manle  Creek,  eant 

Milepost  34,  from  Franklin 

Water  surface 

Milepost  33,  from  Fianklin 


Elevation 

above  sea 

level. 


Feet, 
190 
216.2 
216.6 
225 
226 
266 

270.76 

266 

276 

300.3 

300.6 

306.3 

321.6 
315.6 
316.1 

328.71 
317.6 

332.64 

318.2 

319.7 

323.4 

323.5 

323.6 

323.7 

324.7 

340.52 

326.5 

330.5 

337.96 

333.3 

334.3 

351.19 

345.9 

349.4 

350.1' 

351.1 

367.23 

362.8 

366.5 

368.2 

375.9 

390.6 

394.7 

400 

4n.8 

431 

442.5 

443.6 

461.3 

467.1 

475.8 

480.7 

482.5 

482.6 

484.1 

491.3 

518 

529 

532 

542 

550 

565.14 

549. 46 

551.5 

555.9 

571. 15 

556.6 

572.68 

556.9 

657.6 

677.94 

558.2 

558.9 

571.95 

560.8 

575.60 
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Elevations  on  Chattahoochee  River  from  Columbus  up  to  Nacoochee — Continued. 


Dis- 
tance. 


Miles. 
40.0 
40.3 
41.0 
41.0 
42.0 
42.0 
42.2 
43.0 
43.0 
43.5 
44.0 
44.0 
44.5 
45.0 
45.0 
45.3 
46.0 
46.0 
47.0 
47.0 
48.0 
48.0 
48.5 
49.0 
49.0 
50.0 
50.0 
50.5 
51.0 
51.0 
51.3 
51.8 
51.9 
52.0 
52.0 
52.8 
53.0 
53.0 
54.0 
54.0 
64.3 
55.0 
55.0 
55.3 
56.0 
56.0 
56.3 
57.0 
57.0 
57.9 
58.0 
5».0 
59.0 

50.9 
60.0 
60.0 
60.5 
61.0 
61.0 
61.4 
62.0 
2.06 
62.5 
63.0 

6ao 

64.0 
64.0 
64.1 
04.5 
64.8 
65.0 
65.0 
65.5 
66.0 
66.0 
66.2 
66.7 
67.0 
67.0 


Description  of  x>oint8. 


Elevation 

above  sea 

level. 


Head  of  Hendersons  Island,  water  surface , 

Potts  Island,  water  surface 

Milepost  32,  from  Franklin , 

Water  surface , 

Milepost  31,  from  Franklin 

Water  surface , 

Lower  end  Hu^^eys  Island,  water  surface 

Milepost  30,  from  Franklin , 

Upper  end  Hughleys  Island,  water  surface 

Mouth  of  Wohadkee  Creek,  west  side,  water  surface 

Milepost  29,  from  Franklin , 

Water  surface 

Hunters  old  ferry,  water  surface 

Milepost  28,  from  Franklin , 

Water  surface , 

Double  Mills  brid^,  water  surface 

Milepost  27,  from  Fxanldin , 

Water  surface 

Milepost  26,  from  Franklin 

Water  surface , 

Milepost  25,  from  Franklin 

Water  surface 

Mouth  of  Whitewater  Creek,  water  surface 

Milepost  24,  from  Franklin 

Water  surface 

Milepost  23,  from  Franklin 

Water  surface 

McGees  Bridge,  water  surface 

Milepost  22,  from  Franklin •. . . , 

.  Opposite  mouth  of  Yellow  Jacket  Creek,  east  side,  water  surfoce. 

Lower  end  of  Blrdsay  Island,  water  surface 

Upper  end  of  Blrdsay  Island,  water  surface 

Lower  end  of  Relds  Island,  water  surface 

Milepost  21,  from  Franklin 

Water  surface 

Upper  end  of  Relds  Island,  water  surface 

Milepost  20,  from  Franklin , 

Water  surface. 
Milepost  19,  from  Franklin. 
Water  surface. 

Head  of  shoals,  water  surface. 
Milepost  18,  from  Frankllln. 
Water  surface, 
do 


Milepost  17, from  Franklin. 
Water  surface. 

Mouth  of  Wolf  Creek,  water  surface. 
Milepost  16,  from  Franklin. 
Water  surface. 

Moodys  Bridge,  water  surface 

Milepost  15,  from  Franklin 

Water  surface 

Milepost  14,  from  Franklin 

Mouth  of  Haralson  Creek,  water  surface 

Lower  end  of  Swanson  Island,  water  surface 

Milepost  13,  from  Franklin 

Water  surface 

Upper  end  of  Swanson  Island,  water  surface 

Milepost  12,  from  Franklin 

Water  at  head  of  Swanson  Shoals,  water  surface. 

Water  surface 

Milepost  11,  from  Franklin 

Water  surface 

do 


I  Milepost  10,  from  Franklin 

'  W ate  r  su  rf ace 

Milepost  9,  from  Franklin 

I  Water  surface 

I  Opposite  mouth  of  Potato  Creek, east  side,  water  surface 

.  Philpots  Ferry,  water  surface 

r  Opposite  mouth  of  Now  River,  from  east  side,  water  surface 

'  Milopost  8,  from  Franklin 

I  Water  surface 

I do 


Milepost  7,  from  Franklin 

Water  surface 

Foot  of  Jacksons  Shoals,  water  surface 

Mouth  of  Brushy  Creek,  from  west  side,  water  surface. 

Milopost  6,  from  Franklin 

Water  surface 


Feet. 
561 
562.5 
574.38 
564.  e 
579.48 
568.1 
569.7 
582.36 
572.8 
577.1 
591.71 
576.3 
576.9 
508.43 
576.9 
576.9 
502.51 
579.9 
690.42 
580 
503.61 
580.7 
560.8 
595.51 
581.2 
597.48 
583 
583.1 
596.29 
583.4 
584.1 
586.6 
586.9 
603.06 
586.9 
567 

600.75 
589.9 
608.55 
591.3 
692.8 
608.34 
503.7 

9v4 

602.29 

505.4 

605.7 

613.71 

596.2 

606.8 

615.80 

507.1 

615 

509.4 

599.6 

616.99 

S6v.  9 

600.8 

618.39 

605i2 

00&8 

622.18 

€07.3 

607.7 

630.21 

608 

627.71 

606.2 

606.7 

000.2 

609.3 

634.66 

609.6 

609.6 

628.50 

610.4 

610.4 

6U.5 

628.13 

613 
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Elevations  on  Chattahoochee  River  from  Columbus  vp  to  Xacoochee — Continued. 


DlB- 

t&noe. 


Mile*. 

67.7 
67.8 
68.0 
6&0 
d9.0 
69.0 
69.4 
7a  0 

7ao 

70.6 
71.0 
71.0 
71.5 
72.0 
72.0 
72.4 
72.6 
73.0 
73.0 
73lO 
73.0 

74.0 

74.2 

74.2 

75l8 

70.0 

77.0 

77.2 

77.8 

78.0 

T9.0 

79. 

79. 

79. 

80 

80 


81.1 
81.1 
81.7 
82.7 
82.7 
S3.0 
84.9 
84.9 
86.0 
8&0 
87.1 
87.3 
«C7.3 
88.0 
88.0 
89.0 
89.0 
90.4 
90.45 
91.9 
91.9 
92.6 
92.G 
93.1 
94.1 
94.1 
94.4 
d5L3 
95l4 
96.2 
96u3 
96.6 
96.6 
97.3 
97.3 
97.9 
97.9 
98.7 
98.8 
99.4 
99.4 
100.3 
1O0.5 


Deaciiptlon  of  points. 


Mouth  of  branch,  water  surface 

Head  of  Jacksons  Shoals,  water  surface 

Milcpost  5,  from  Franklin 

Water  surface 

MUepost  4,  from  Franklin 

Foot  of  Linville  Shoals,  water  surface 

Head  of  Linville  Shoals,  water  surface 

MUepost  3,  from  Franklin 

Water  surface 

Mouth  of  Uillaheehatchee  Creek,  west  side,  water  surface. 

MUepost  2,  from  Franklin 

Water  surface 

do 


Milepost  1,  from  Franklin. 

Water  surface 

do 


do 

Milepost  0,  from  Franklin 

Franklin,  above  bridge,  water  surface 

Franklin,  rivet  on  top  of  left  iron  pier,  east  approach,  wagon  bridge. . . 

Franklin,  water  surface 

Franklin,  bronze  tablet,  marked  "095  A,"  in  south  side  of  court-bouw> 

Foot  of  shoals,  surface  of  water 

Centralhatchee  Creek*  birch  tree  opposite  mouth 

Water  surface 

Foot  of  shoal,  water  surface 

Head  of  shoal,  water  surface 

Foot  of  shoal,  water  surface 

Head  of  sboal,  water  surface « 

Foot  of  shoal,  water  surface 

Head  of  shoal,  water  surface 

fiuahyhead  Shoals,  white  oak  opposite  foot 

Water  surface 

Head  of  Bushyhead  Shoals,  birch  at  head  of  island 

Water  surface 

Head  of  shoal,  water  surface 

Water  surface 

Fishtrap  Shoal,  foot  of.  water  surface 

Fishtrap  Shoal,  elm  tree  on  rock  bluff  opposite  c«»ntor 

Water  surface 

Fishtrap  Shoal,  head  of,  water  surface j' 

Sweet  gum,  right  bank,  one-fourth  mile  Ijelow  Pink  Creek 

Water  surface 

Mouth  of  Pink  Creek,  water  surface 

HoUingsworth  Ferry,  water  oak.  right  bank 

HoUingsworth  Ferry,  water  surface 

Bench  mark  on  pine 

Water  surface 

Mouth  of  Yellow  Dirt  Crwik,  water  surface 

Sweet  gum  tree  one  fourth  mile  above  Yellow-Dirt  Cn-ek 

Water  surface 

Browns  Ferry,  walnut  tree,  right  bank 

Browns  Ferry,  water  surface 

Birch  tree  on  right  bank  at  mouth  of  Whooping  Creek 

Water  surface 

Foot  of  smalr  shoal,  water  surface 

Head  of  small  shoal,  water  surface 

Culpepper  Creek,  red  oak  on  right  bank  at  mouth 

Water  surface 

Foot  of  Mcintosh  Shoal,  sweet-gum  tree 

Wat4^r  surface 

Head  of  Mcintosh  Shoal,  water  surface 

Iloustons  Ferry,  foot  of  shoal,  catalpa  tree 

Water  surface 

Head  of  Hanson  Shoal,  water  surface 

Foot  of  Friesdell  Shoiu,  water  surface 

Head  of  Friesdell  Shoal,  water  surface 

Foot  of  small  shoal,  water  surface 

Head  of  shoal  just  below  Rces  Ferry,  water  surface 

Rees  Ferry,  Hsh  tree,  right  bank 

Water  surface 

Poplar  tree,  one-half  mile  below  Central  of  rseon^ia  Railway  bridge  — 

Water  surface 

Willow  on  ri^t  bank,  40  feet  above  Central  of  Georgia  Railway  bridge 

Water  surfa/^ 

Foot  of  shoals,  water  surface 

Head  of  shoals  below  Moores  Ferry,  water  surface 

Moores  Ferry,  larg;  birch,  right  bank 

Moores  Ferry,  watc^r  surface 

Foot  of  shoal  below  Snake  Creek,  water  surface 

Willow  tree,  100  yards  above  mouth  of  Snake  Cr(>ek 


91 
.8 


.86 


Elevation 

above  sea 

level. 


Feet. 

618 

618.7 

♦i29. 75 

618.7 

631. 4  A 

61M.  7 

G20 

637. 

620. 

621.7 

636.01 

622 

622.4 

636.10 

62a  1 

624.6 

625 

634. 

626 

655.17 

626 

694.742 

627 

633.49 

628 

628 

632 

632 

634 

634 

(i3H 

W8. 15 

638 

65.i32 

(>45 

658.73 

(V50 

648 

670. 

652 

657 

664.97 

658 

658 

673. 

(>58 

078.8 

650 

660 

679.8 

6<^2 

(i81.96 

(Wi 

670.  2 

6(>4 

6r)<) 

mi 

678. 04 

tit)7 

679. 49 

(Wis 

676 

684, 

677 

678 

679 

♦i80 

r>8i 

(i82 

r.9.s. 

682 

099. 

ti82 

(i92. 12 

(V84 

(>84 

rvs,-) 

702.  85 

♦«7 

m\.  72 


26 


31 


,02 
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Elevations  on  Chattahoochee  River  from  Columbtis  up  to  Nacoochee — Continued. 


Dis- 
tance. 


MiUt. 
100.5 
102.0 
102.0 
102.9 
102.9 
104.6 
104.6 
105.9 
106.2 
106.2 
106.6 
106.9 
107.1 
107.1 
108.4 
108.4 
109.9 
109.9 
111.4 

111.4 
112.5 
113.5 
113.5 
114.6 
114.6 
116.0 
116.0 
116.3 
116.7 
116.8 
116.8 
117.4 
117.4 
119.1 
120.1 
120.1 
121.0 
121.0 
121.4 
121.4 
123.2 
123.2 
123.7 
125.2 
125.2 
126.7 
126.7 
127.7 
127.7 
129.6 
129.6 
130.6 
130.6 
131.6 
131.6 
132.6 
132.6 
133.9 
133.9 
134.6 
134.6 
135.5 
130.4 

136.4 

137.5 

137.5 

138.0 

13a  0 

138.6 

140.1 

140.1 

140 

141 

141 

141 

141.8 

142.1 

142.5 


Description  of  points. 


Elevation 

above  sea 

level. 


Water  surface 

Water  oak  opposite  lower  end  of  island 

Water  surface 

Pine  opposite  head  of  island,  right  bank 

Water  surface 

Hutchinson  Ferry,  maple  on  right  bank,  20  feet  from  river 

Hutchinson  Ferry,  water  surface 

Foot  of  Mederis  shoal,  mouth  Wolf  Creek,  water  surface 

White  oak,  side  of  rock  bluff,  right  bank 

Water  surface 

Head  of  Mederis  Shoal,  water  surface 

Foot  of  Ballard  Shoal,  water  surface 

Head  of  Ballard  Shoals,  willow  10  feet  from  river,  right  bank 

Water  surface 

Jones  Ferry,  pine  tree  on  left  bank 

Jones  Ferry,  water  surface 

Defers  Ferry,  large  birch  on  left  bank 

Defers  Ferry,  water  surface 

Walnut  about  2  miles  below  Big  Bear  Crnek,  and  near  a  point  opposite  mouth  of 
Dog  River 

Water  surface 

One  mile  below  Big  Bear  Creek,  water  surface 

Poplar  at  mouth  of  Big  Bear  Creek ^ 

Water  surface 

Pumpkintown  Ferry,  large  birch  left  bank,  15  feet  from  river 

Pumpklntown  Ferry,  water  surface 

Riverton  Ferrj',  sycamore  10  feeffrom  river  on  left  bank 

Riverton  Ferry,  water  surface 

Mouth  of  Pea  Creek,  water  surface 

Foot  of  Redmans  Shoal,  yrater  surface 

Head  of  Redmans  Shoal,  sycamore  on  left  bank.  10  feet  from  river 

Water  surface 

Brocks  Ferry,  white  oak  on  left  bank,  10  feet  from  river 

Brocks  Ferry,  water  surface 

One  mile  b«»low  Campoellton  Ferry,  water  surface 

Campbellton  Ferrj',  sycamore  10  feet  from  river,  left  bank 

Carapbellton  Ferry,  water  surface 

Walnut  on  left  bank,  one-fourth  mile  l>elow  Camp  Creek 

Water  surface 

Mouth  Camp  Creek,  ash  tree,  left  Imnk 

Water  surface 

Walnut,  on  left  bank,  70  feet  from  river 

Water  surface 

Water  surface ' 

Dupres  Ferry,  elm  tree  on  left  bank ' 

Dupres  Ferry,  water  surface 

Laige  walnut  on  left  bank 

Water  su rface 

Aderholts  Ferry,  laige  sycamore  opposite  mouth  of  Sweet  water. Cn'*«k 

Aderholts  Ferry,  water  surface 

Sweet  gum.  left  bank 

Water  surface 

Walnut  on  left  bank.  Just  above  Buzzard  Roost  Island 

Water  surface 

Walnut  on  left  bank,  opposite  a  point  near  tbe  mouth  of  Landers  Creek 

Water  surface 

Walnut,  40  feet  from  river,  left  bank i 

Water  surface ' 

Qarretts  Bridge,  water  oak,  left  i»ank 

GarrBtts  Bridge,  water  surface _ 

Sycamore,  10  feet  from  left  bank,  at  old  ferry ' 

Water  surface » 

Mouth  of  Nlckajack  Creek,  water  surface 

Three  hundred  fwt  below  Mason  and  Turners  Ferry  and  200  fwt  from  river,  hick- 
ory tn»e,  left  bank < 

Water  surface I 

Near  mouth  of  Proctors  Creek,  willow  tree,  left  bank ' 

W atei  surface 

Oakdale,  Cnited  States  deologicai  Survey  gaging  station,  water  surface  (gage  1.7 > . 

Oakdale,  zero  of  gage  at  Southern  Railway  bridge 

Water  surfju-e 

While  oak.  .50  feet  from  river,  70  feet  below  mouth  of  Peachtree  Creek 

Mouth  of  Poachtree  Creek,  from  east  bank,  water  surface ' 

Mouth  of  small  branch,  water  surface 

Rook  Huff,  east  bank,  water  surface 

Water  surfwe 

Foot  of  shoals,  water  surface .,,, 

Water  surface ] " " 

Water  surface 

Paces  Ferry,  willow  tree,  upper  side  of  east  bank  landing. . . ..!..!!....!.!.!!!.!!! 


Feet. 
688 

7a\37 
(i89 
709.11 
G92 

709.12 
694 
698 
716. 81 
702 
704 
704 

711.13 
705 
718.6 
706 
722.92 
709 

725.5 

710 

711 

730.35 

712 

727.94 

712 

7-2C.64 

714 

714 

714 

728.58 

716 

730.49 

716 

718 

728.69 

719 

741.78 

719 

73(i.  13 

720 

746.29 

721 

721 

738.09 

723 

747 

725 

744. 

726 

742. 

727 

752.9 

729 

746.41 

7.10 

755.1 

732 

752.94 

735 

751.35 

736 

736 

754.. 18 

738 

74L82 

739 

739.5 

737.8 

740 

763.37 

742.6 

744.1 

745.1 

746.7 

74&2 

74&3 

751,2 

761 


58 
73 
16 
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Elei'ation*  on  Chattahoochu  River  from  Columbus  up  to  Nacoochee — Continued. 


t^noe. 


MIUm. 

142.5 

142.7 

14.x  0 

143L0 

143.1 

14.x  2 

14a  4 

143.7 

143.7 

144.0 

144.2 

144.4 

144.4 

144.6 

144.8 

14SlO 

145.5 

145.5 

146l0 

147.4 

147.4 

14gLl 

14a  1 
15a  9 

151.2 
15L4 
151.5 
152.0 
152.1 
152.1 
152.2 
152.5 
152.7 
L52.8 
1.5Z8 
153.6 

i-sag 
I5;i9 

154.2 

154.3 

154.6 

154.8 

1.V>.2 

155.2 

15C. 

157. 

157.1 

1.57. 4 

157.4 

157.9 

157.9 

158.7 

159.2 

160.5 

100.5 

162.5 

162.5 

163.0 

163.2 

163.6 

164.6 

lfH.9 

165. 8 

165.85 

165.85 

166.7 

167.6 

167.6 

16«. 

168. 

170. 

171 

171.6 

174.3 


Dt^flcription  of  points. 


.0 


.0 
0 
4 
6 


174.3 
176.1 

176.1 


Paces  Ferrv,  water  surface 

Water  surface 

Birch  tree  at  mouth  of  Little  Nancy  Creek,  west  bank  of  river,  lower  bank  of  crc(*k 

Water  surface 

Lower  end  of  Long  Island  (Thornton  place),  water  surface 

Water  surface 

Pace's  mill  site,  water  surface 

Large  ash  tree  at  mouth  of  Rotten  wood  Creek,  lower  side  of  creek 

Water  surface 

Opposite  mouth  of  Long  Island  Creek,  water  surface 

Water  surface 

Sweet-gum  tree  at  "The  Narrows " 

Water  surface •. 

Water  surface ' 

Water  surface i 

Water  surface ! 

Powers  Ferry,  white  oak  tree,  west  bank 

Water  surface 

Land  line  between  Power  and  McKenzie 

lleards  Ferry,  forked  ash  tree,  mouth  of  Soap  Creek,  lower  bank. 

ileards  Ferry,  water  surface i 

Johnsons  Ferry,  large  water  oak  tree,  west  landing,  downstream  side  of  road. 

(This  is  old  Much  mark  marked  118.52) 

Jonnsons  Ferry,  water  surface 

Dam  site,  Bull  Sluice  water  power  (dam  is  being  built  here),  water  surface 

W^ater  surface 

Water  surface 

Water  surface 

Large  red  oak,  150  feet  from  river,  and  200  feet  below  Power's  old  mill 

Water  surface 

.\bove  Power's  old  mill  dam,  water  surface 

Water  surface 

Wate  r  su  rf  ace 

Water  surface 

Birch,  n  outh  of  Willloe  Creek,  upper  bank • 

Water  surface ' 

Water  surface ' 

Large  water  oak  above  mouth  of  branch 

Mouth  of  branch,  west  bank  of  river,  water  surface ' 

Water  surface i 

Water  surface 

Water  surface 

Water  surface 

Mouth  of  Vickerys  Creek,  sweet  gum  tree,  lower  bank  of  creek 

Water  surface 

Near  mouth  of  Seven  Cret^k,  wat<*r  surfac(> 

Foot  of  Ford  Island,  water  surfan^ 

Water  surface 

Water  surface 

Water  surface 

Jetts  Ferry  root  of  4  willows  upper  side,  west  landing 

Water  surface 

Water  surface 

Water  surface 

Nesbits  Ferry,  large  birch,  west  landing 

Nesbits  Ferry,  water  surface 

Holcombs  Ferry,  water  oak  at  west  landing.  50  feet  from  river,  upper  side  of  road 

Ilolcorabs  Ferry,  water  surface 

Water  surface 

Mouth  Holcombs  Mill  Branch,  west  side  river 

Water  surface 

Water  surface 

Foot  of  Jones  Shoals,  water  surface 

HcAd  of  Jones  Shoals,  water  surface 

Jones  Ferry,  large  oak,  west  landing,  50  feet  from  river 

Jones  Ferry,  water  surface 

Water  surface 

Medlocks  Bridge,  top  of  iron  tubular  pier  west  bank,  downstream 

Medlocka  Bridge,  water  surface 

West  landing  of  McClure  or  Warsaw  Ferry,  birch  100  feet  from  bank 

Water  surface 

.\bbott8  Ferry,  water  surface 

Rogers  Ferry,  large  beech  tree,  west  landing,  on  downstream  sido  of  road 

Rogers  Ferry,  water  surface 

Littles  Ferry,  west  landing,  twin  persimmon  tree  100  feet  from  bank,  on  down 

stream  side  of  road 

Littles  Ferry,  water  surface 

Hutchins  Ferry,  west  landing,  large  walnut  tree  1.30  feet  from  bank,  on  down 

stream  side  of  road 

Hutchins  Ferry,  water  surface 


Elevation 

above  sea 

level. 

Feft. 
Ib'Ll 
752.9 
768.06 
754 
755.2 
757.  3 
759.5 
771 
762 
764.3 
764  4 
765.71 
77a  3 
772.4 
776.8 
780.6 
794.21 
780.8 
787.2 
799.46 
79a3 

806 

793  3 

800 

80:i6 

804.8 

mx2 

837.66 

820.4 

H2a  6 

824.5 


829. 
829. 


2 
5 


8;«i.04 

831.4 
8:i5.3 
842.12 
835.9 

s.m  1 

841 

84.19 

846. 1 

851.78 

849.6 

8')2.6 

S.'x'i.  4 

8.57.3 

859 

859. 1 

860.97 

8»i2 

862.5 

mz.i 

870.65 

StvJ.2 

881.17 

81m.  6 

St)7.8 

8tH).2 

869.9 

874 

875. 6 

8«3.5 

S8«i.  5 

8S0 

8S0 

s*o 

S97 
8S2 
884 

^ 

S8.'), 


5 

7 

40 

7 

40 


78 
7 


90").  .Vi 
8S9.3 

914.09 
89.5.0 
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Elevations  on  Chattahoochee  River  from  Colunibus  up  to  Nacoochee — Continued. 


Dis- 
tance. 


Dewrlption  of  poiots. 


Elevation 

above  sea 

level. 


MiUs. 

177.7 

177.7 

180.13 

180.3 

180.3 
180.3 
180.9 
182.4 
182.9 
183.3 
183.5 
184.0 
184.0 
184.5 
184.5 
185.1 
186.0 
186.0 
189. 0 
189.8 

189.8 
190.9 
192.9 
192.9 
192.9 
192.9 
193.5 
193.8 
195.4 

197.1 
199.1 
199.1 

201.1 
201.6 
202.2 
202.2 
202.7 
203.7 
203.7 
204.8 
204.8 
205.4 

205.4 
206.4 


207.6 
207.6 
208.6 
208.6 
209.3 

211.6 
211.6 
212.6 
212.6 
214.6 

214.9 

216.6 
216.6 
217.6 
217.6 
219.3 
219.3 
219.3 
220.3 


221.0 
221.0 
221.9 
221.9 
224.2 


Terxys  Ferry,  sycamore  tree  at  upper  side  of  west  landing. 

Terrys  Ferry,  water  surface 

Stricklands  Bridge,  top  of  stone  pier,  west  bank 

Stricklands  Bridge,  center  of  pulley  of  wire  gage  (U.  S.  O.  S.  gage;  height  at  time, 
1.1  foot) 

Water  surface 

Walnut  on  edge  of  road.  75  feet  from  approach  of  bridge,  west  side  of  river 

Mouth  of  small  branch  from  west  side,  water  surface 

Parker  Ferry  (no  longer  used  as  ferry),  water  surface 

Water  surface 

Water  surface 

Head  Winding  Shoals  at  upper  end  of  island,  water  surface 

Plrklea  Ferry,  poplar  tree  on  edge  of  road  near  west  landing 

Water  surface 

Forked  hickory  tree  on  Pirkle's  upper  land  line.  50  feet  from  west  bank  of  river  . 

Water  surface 

Water  surface 

Shadbums  Ferry,  sycamore  tree,  west  landing 

Water  surface : 

Walnut  tree  100  feet  west  of  bank  at  Light's  old  ferry  place 

Top  of  cylindrical  iron  pier,  downstream,  cast  bank,  wagon  bridge  opposite  Flow- 
ery Branch 

Water  surface 

W  ater  surface 

Below  dam  at  gristmill,  water  surface 

Above  dam  at  gristmill,  water  surface 

Oak  tree  Just  aoove  gristmill,  on  east  side  of  river 

Browns  Bridge,  water  surface 

Near  Brown's  house,  west  side  of  river,  water  surface 

Mouth  of  Brown  Creek  from  west  aide,  water  surface 

Near  Keiths  Bridge,  mouth  of  Chestatee  River,  nail  in  root  of  walnut  tree 

Head  of  shoals  above  mouth  of  river,  water  surface 

Nail  in  root  of  walnut  tree,  north  bank 

Foot  of  shoals,  water  surface '. 

Head  of  shoals,  water  surface 

Nail  in  root  of  large  walnut  tree  at  edge  of  public  road  opposite  small  shoal 

Water  surface 

Water  surface 

Iron  bridge,  nail  in  root  of  large  walnut  tree 

Foot  of  snoals,  water  surface 

Head  of  shoals,  water  surface ' 

Thompson  Bridge,  nail  in  root  of  largo  walnut  tree ' 

Thompson  Bridge,  water  surface 

Little  River,  foot  of  shoals  at  mouth,  water  surface 

Head  of  shoals,  water  surface 

Nail  in  root  of  white  oak  on  north  side  of  bluff,  100  yards  below  North  Georgia 
Electric  Company's  new  dam 

Water  surface 

Chattahoochee  Park,  nail  in  birch  tree  on  east  side  of  river  and  at  sharp  bend. . . 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Spike  In  root  of  large  oak  tree  near  small  store  building  near  Gainesville 

Bridge,  water  surface 

Nail  m  root  of  willow  on  south  bank  6  feet  from  water 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Ciarks  Bridge,  east  side  of  river,  large  maple  tree,  nail  in  root  of 

Clarks  Bridge,  water  surface 

Small  bluff,  north  side  of  river,  poplar  tree,  nail  in  root  of 

Water  surface 

Red-oak  tree,  nail  in  root  of 

Foot  of  shoals,  water  surface » 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Savage  Ferry,  nail  in  notch  of  oak  post 

Water  surface 

Left  bank  of  river,  nail  in  root  of  birch  tree 

Water  surface 

North  bank  of  river,  nail  in  root  of  water  oak  tree 

Water  surface 

Head  of  shoals,  water  surface 

Seven  Island  Shoals,  opposite  foot  of,  large  poplar  tree,  nail  in  root  of 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface ' 

Flat  Creek,  1  mile  above  mouth  of,  nail  in  root  of  poplar  tree 

Water  surface , 

Lulu  Bridge,  GO  feet  below,  on  north  bank  of  river,  red  oak  tree,  nail  in  root  of 

Water  surface 

Walnut  tree  in  large  open  bottom,  left  bank  of  river,  nail  in  root  of > 


Feet. 
909.16 
SOS.  8 
933.14 

936.34 

903.9 

930.  »4 

9a5.4 

913.4 

918 

919.3 

92L2 

932.18 

922.8 

940.33 

926.9 

927.5 

935.96 

928.4 

958.46 

961.48 

933.5 

936.5 

944.4 

953.2 

960.7 

953.2 

953.7 

954 

964.37 

956 

989. 71 

960 

963 

965.61 

9lo 

OCA 

MX) 

980.26 

967 

972 

998.36 

977 

978 

964 

1,004.04 

985 
1,004.27 

996 
1.010 
1.028.32 
1,011 

1,014.94 

1,012 

1,012 

1.014 

1,039.81 

1,017 

1,045  27 

1,020 

1,043.29 

1,025 

1,028 

1,032 

1,051.3 

1,034 

l,05(T.46 

1,037 

1,046.76 

1,038 

1.040 

1,066.94 

1,040 

1,044 

1,045.84 

1,045 

1,065.6 

1,040 

1,07^23 
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Elevations  on  Chattahoochee  River  from  Columbus  up  to  Nacoochee — Continued. 


Di8-  " 
tanoe 


224.2 
225.2 
225.2 
227.2 
227.2 
227.3 
228-0 
228.0 


228- 5 
228-5 
-228.6 
229.5 
229.5 


Description  of  points. 


229.  r> 


229.9 
230.  C 
230  6 
230.6 
230.6 


232.7  I 

232.8 

233.6  I 

233.6 

233.7 

233.8 

234.0 

234.0 

234.7 

2*1-7 

234.7 

2350 

235.2 

235.4 

235.4 

235l9 

236l2 

237.2 
237.7 
237.7 
238.0 
238.6 
238.9 

238.9 
239.0 
230.6 
239.6 
239.9 
240.4 
241.4 
241.4 

242.2 

242.2 
242.7 

242.9 
24a  9 
244.4 
244.4 
244.6 

245.9 
245  9 
247.2 

248.4 
250.4 
26a4 


Water  surface 

Beiton  Bridge,  100  yards  below,  right  bank  of  river,  walnut  tree,  nail  in  root  of.. 

Water  surface 

Right  bank  of  river,  pine  tree,  nail  in  root  of 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Nail  In  root  of  birch  tree 

Water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  on  side  of  bluff,  large  pine  opposite,  nail  in  root  of 

Water  surface 

Harrisons  Shoals,  foot  of,  water  surface 

Harrisons  Shoals,  opposite,  nail  in  root  of  oak  tree 

Harrisons  Shoals,  water  surface 

Harrisons  Shoals,  head  of,  mouth  of  Mossy  Creek,  water  surface 

Mountain  Island  Shoals,  foot  of,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals  opposite,  nail  in  root  of  white  oak 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Perlcins  Shoals,  opposite  foot  of,  nail  in  root  of  water  oak 

Perkins  Shoals,  foot  of,  water  surface 

Perkins  Shoals,  head  of,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  north  bank  of  river,  opposite,  nail  in  root  of  black  gum  trpie 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Duncans  Bridge,  30  feet  below,  nail  In  red  oak  tiw 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  opposite,  nail  in  root  of  water  oak 

Soque  River,  south  bank,  at  mouth,  nail  In  root  of  birch  tree ' 

Water  surface , 

Soque  River,  mouth  of,  in  forks  of  river,  nail  in  root  of  pine  stump 

Head  of  shoals,  water  surface 

Foot  of  snoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  opposite,  on  west  bank  of  ri  vi'r,  nail  In  root  of  red  oak 

Long  Shoals,  head  of,  water  surface i 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  root  of  hickory  tree 

Irwins  Bridge,  10  feet  below,  left  bank  of  river,  nail  in  root  of  poplar  tree 

Water  surface 

Irwins  Bridge,  just  above,  water  surface 

Head  of  shoals,  water  surface I 

Foot  of  shoals,  water  surface I 

Head  of  shoals,  water  surface 

Blue  Cmek,  water  surface 

Blue  Creek,  100  yards  below  mouth  of.  nail  in  root  of  red  oak  trw» 

Amos  Ford,  on  west  bank,  large  birch  tree,  nail  in  root  of 

Amos  Ford,  water  surface I 

Water  surface 

Head  of  shoals,  water  surfince 

Aliens  Bridge,  west  end  of,  red  oak  tn^e,  nail  in  root  of 

.\Ucn8  Bridge,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Head  of  shoals,  opposite,  nail  In  root  of  birch  tree .  ^ 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface , 

Shoals,  opposite,  head  of,  nail  in  root  of  pine  tree ' 

Foot  of  shoals,  water  surface i 

Head  of  shoals,  water  surface 

Shoals,  red  oak,  opposite  head  of,  nail  in  root  of 

Sharp  bend  of  river,  water  oak  tree,  nail  In  root  of 

Water  surface 

Suspension  footbridge,  poplar  tree  at,  nail  in  root  of I 

Water  surface 

Foot  of  shoals,  water  surface I 

Head  of  shoals,  water  surface 

Sautoe  Creek,  near  mouth  of,  in  Nacoochee  Valley,  water  surface | 

Sautee  Creek,  ford  near  mouth,  water  surface. ...'.". , 

Nacoochee  post-offlce.  200  feet  west  of  ford  of  Chattahoochee  River,  0  fc^'t  above  | 
surface  of  road,  on  ledge  of  rock  aluminum  tablet  marked  ' '  l'M9  .\tlanta" 


9 


Elevation 

above  sea 

level. 


FfeK 

,053 

,076.64 

,066 

,092.90 

,061 

,009 

,0«w79 

,070 

,071 

,073 

,092.88 

,082 

,084 

,  101. 7 

,087 

,087 

,088 

,096 

,109.78 

,101 

,106 

,113.68 

,107 

.113 

.115 

,123 

,  127. 76 

,127 

,130 

,148 

,131 

,135 

.15541 

,  147. 82 

,137 

,148, 

.144 

.149 

.159 

,165  2 

,178 

.178 

.216 

,222.10 

,223.37 

,216 

,222 

.228 

,229 

,242 

,243 

.256.09 

,256.09 

,244 

.247 

,250 

,266, 

.256 

,259 

,260 

,263 

,264. 

,271 

,274 

,280. 

,276 

,280 

,285, 

,:«vi 

,2<12 
,  ?0b.  97 
,297 
,ai9 

,:»9 


86 


49 


18 


73 


53 


1,348.260 
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SURVEY   OF   SOQUE   RIVER. 

The  elevations  in  the  following  list  are  based  on  an  aluminum 
table  at  the  north  side  of  east  entrance  to  the  court-house  at  Clarks- 
ville,  marked  "1372  Atlanta,"  the  elevation  of  which  is  accepted 
as  1,371.991  feet  above  mean  sea  level  in  accord  with  the  1903  adjust- 
ment of  the  precise  level  net. 

The  leveling  was  done  by  Joseph  Palmer,  levelman,  in  September, 
1903,  under  the  direction  of  F.  A.  Franck,  field  assistant,  United 
States  Geological  Survey. 


Elevations  on  Soque  River  from  moiith  up  to  ClarksvUle. 


Dis- 
tance. 


0.0 


4.0 
4.0 
4.1 

4.7 

5.6 
6.7 
6.1 
6.1 
6.1 
6.2 

6.3 
7.3 
7.3 
7.3 

8.8 

8.8 


Soque  River,  month,  at  junction  with  Chattahoochee  River,  nail  in  root  of  birch 
tree,  on  south  bank. 

Soque  River,  mouth  of,  water  surface 

McAllisters  Bridge,  near  north  end,  nail  in  root  of  white  oalc  trra 

McAllisters  Bridge,  water  surface, 

Foot  of  shoals, 

Head  of  shoals. 

New  Bridge,  hickory  on  north  bank,  nail  in  root 

New  Bridge,  water  surface 

Foot  of  shoals,  water  surface ^ 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface , 

Head  of  shoals,  water  surface 

Porters  mills,  foot  of  Porter  Shoals,  water  surface 

Head  of  Porters  Shoals,  water  surface 

Near  north  end  of  wagon  bridge,  red  oak  trw»,  nail  in  root  of 

Foot  of  upper  shoals,  water  surface 

Head  of  upper  shoals,  water  surface 

200  yards  above  factory,  near  river,  on  root  of  water  oak 

Foot  of  shoals,  water  surface 

I-eft  bank  of  river,  nail  in  root  of  sycamon*  tn»o 

Water  surface 

Clarksville.  Halx^rsham  County  court-house,  on  north  side  of  east  entrance,  alumi- 
num tablet  marked  *  *  1372  Atlanta  " 

Clarksville,  water  surface 


KieTation 

above 

sea  level. 

Feet. 

1,147.82 

1.137 

1,156.30 

1,142 

1,142 

1,149 

1,171.71 

1,152 

1,153 

1.156 

1,156 

1,162 

1.166 

1,181 

1.189 

1,2.^ 

1,246.13 

1.238 

1.253 

1.262.75 

1,261 

1,287.37 

1,284 

1,371.991 

1,289 

SURVEY   OF   CHESTATEE   RIVER. 


The  elevations  in  the  following  list  are  based  upon  a  bronze  tablet 
2.5  miles  north  of  Willow,  in  rock  on  the  west  side  of  the  river  at  a 
fork  of  the  road,  marked  "1529  Atlanta/'  the  elevation  of  which 
is  accepted  as  1,528.649  feet  above  mean  sea  level  in  accord  with  the 
1903  adjustment  of  the  precise  level  net. 

The  leveling  was  done  by  Joseph  Palmer,  levelman,  in  October, 
1903,  under  the  direction  of  F.  A.  Franck,  field  assistant,  United 
States  Geological  Survey. 
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Elevations  on  Chestatee  River  from  moiUh  to  Willow. 


taiice. 


Miles. 
0.0 


8.1 

8.9 

9.2 

10.8 

11.0 
11.9 
12.0 
12.0 

13.0 


14.2 

14.3 

14.3 

15.2 

15.2 

15.2 

17.4 

17.4 

17.5 

17.5 

17.7 

19.8 

20.9 

21.5 

21.6 

22.6 

22-6 

23.5 

23.8 

23.8 

24.9 

27.1 

27.3 

27.5 

29.9  I 

30.1 

30.7 

30.7 

31.3  1 

31.8 

31.9  ' 

32.8 

33.1 

33.7 

33.7 

34.2 

34.9 

35.1 

35.8 

36.0 

36.1 

38.1 

36.3 

36.5 

Bench  mark,  nail  in  root  of  walnut  tree  near  Keiths  Bridge,  mouth  of  Cfapstatee 
River,  near  Chestatee. 

tuicb  mark,  nail  In  led-oak  tree,  40  feet  from  east  bank,  near  mouth  of  branch, 
alnut  tree,  nail.  20  feet  from  river,  in  open  field 
Water  surface. 
Water  surface. 

Sycamore  tree,  nail,  east  bank  of  river. 
Water  surface. 
Water  surface. 

Root  of  red-oak  tree,  nail,  40  feet  below  mouth  of  Langieys  Creek,  east  side 
Water  surface. 

Foot  of  dam  at  mill,  water  surface. 
Top  of  dam  at  mill,  water  surface. 

Top  of  iron  bolt,  west  side  of  east  approach,  painted  white. 
Water  surface. 
Root  of  pine  stump,  nail,  near  Boldinga  Bridge,  <0  f('<>t  from  river,  east  bank. 

Red-oak  tree,  nail  m  root,  40  feet  from  river,  east  bank 

Mouth  of  small  creek,  water  surface 

Water  surface 

Foot  of  dam,  water  surface 

Top  of  dam,  water  surface 

Foot  of  shoals,  water  surface 

White  oak  tree,  nail  in  root,  at  side  of  rock  bluff,  left  t)ank 

Water  surface 

Robinsons  Ford,  water  surface 

Red-oak  tree,  nail  In  root,  10  feet  from  river  at  Robinsons  ford 

Foot  of  small  shoal,  water  surface 

Head  of  small  shoal,  water  surface 

Water  surlace 

R^-oak  tree,  nail  In  root,  50  yards  Iwlow  mouth  of  Yellow  Creek 

Water  surface 

Pine  tree,  nail  in  root,  opposite  shoals 

Foot  of  snoals.  water  surface 

Top  of  shoals,  water  surface 

Small  pine  tree,  nail  in  root,  GO  feet  from  river  on  east  itank 

Water  surface 

Foot  of  small  dam,  water  surface 

Head  of  small  dam,  water  surface 

Iron  bolt,  top  of  center  pier,  west  side  of  new  l)ridge  at  New  Bridge 

Foot  of  Nortn  Oeorgla  Electric  Company's  dam,  water  surface 

Top  of  North  Georc^a  Electric  Company's  dam,  water  surface 

Pine  tree,  nail  in  root,  left  bank 

Head  of  shoal,  water  surface 

Foot  of  shoal,  water  surface 

Head  of  shoal,  water  surface 

Brierpatch  Bridge,  top  of  iron  bolt,  south  side  of  east  approach  ^ 

Brierpatch  Bridge,  water  surface 

Foot  of  small  shoal 

Red-oak  tree,  nail  in  root,  near  mouth  of  branch 

Water  surface 

Persimmon  tree,  nail  in  root 

Foot  of  dam,  water  surface 

Top  of  old  dam  at  stamping  mill,  water  surface 

Foot  of  shoals,  water  surface 

Iron  bridge,  water  surface 

Beech  tree,  nail  in  root,  60  feet  below  iron  bridg»> 

Foot  of  Chestatee  dam,  water  surface 

Top  of  Chestatee  dam,  water  surface 

Foot  of  shoal,  water  surface 

Top  of  shoal,  water  surface 

Beardens  Bridge,  iron  bolt,  top  of  stone  pier  on  west  approach 

Beardens  Bridge,  water  surface 

Three-fourths  mile  south  of  gorge  dam.  water  surfa^-e 

Foot  of  shoals  below  dam,  water  surface 

Hickory  tree,  nail,  40  feet  below  the  gorge  dam 

Foot  of  shoal,  water  surface. 

Top  of  shoal,  water  surface , 

White-oak  tree,  nail  in  root ., 

Water  surface .* 

Foot  of  shoal,  water  surface 

Top  of  shoal,  water  surface 

White-pine  tree,  nail  iu  root,  right  bank  of  river 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Hickory  tree,  nail  in  root 

Foot  of  shoals,  water  surface. 

Top  of  shoals,  water  surface 

Foot  of  ahoalSy  water  surface 


Elevation 

above  sea 

level. 


Feet. 

964.37 

981.76 

975.87 

960 

963 

974.48 
«  964 

970 

989.34 

972 

977 

983 
1,001.28 

984 

WW.  do 
1,003.60 

966 

993 
,000 
,003 
,005 
,020.21 
,009 
,012 
,026.30 
,014 
,016 
,017 
,048.27 
,022 
,049.28 
,024 
,027 
,062.63 
,028 
,039 
,043 
,060.43 
,043 
,070 
,079.43 
,070 
,076 
,079 

104.71 
,082 
,084 

106.40 
,080 

114.62 
,092 

104 

106 

109 

121 

115 

119 

122 

125 

150. 10 

130 

i:» 

138 

l.W.  21 

150 

155 

166.95 

160 

163 

169 

183.54 

174 

187 

189 
,200 
,214.34 
,201 
,206 
,207 


86 
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Elevatiom  on  ChestaUe  River  from  moutfi  to  Willow — Continued. 


Dis- 
tance. 


Description  of  points. 


MiUs. 

36.5 
36.6 

37.0 
37.4 
37.7 
37.8 
38.3 


38.0 
30.2 
39.5 
30.5 

30.7 
40.4 

40.8 
41. 3 
41.3 
41.7 

42.3 
42.5 

42.8 
43.0 
43.0 
43.5 
43.7 
43.7 
43.0 
44.0 
44.7 
44.7 
45.0 
45.2 

46.1 
46.7 
46.7 
46.7 
47.4 
47.7 
47.7 
47.7 


Elevation 

above  sea 

level. 


Large  rock,  ri^t  bank,  100  yards  below  ford,  marked  "  X  "  with  chisel 

Orindle  lower  ford,  water  surface <. 

White-oak  tree,  on  side  of  rock  bluff,  in  fork  between  Chestatee  and  Tesnatee  rivers. 

Foot  of  shoals  at  mouth  of  Tesnatee  River,  water  surface 

Head  of  shoals,  wat«r  f^urfaoe 

Large  birch  tree,  nail  in  root,  near  ford 

Foot  of  shoals  at  Grindle  ford,  water  surface 

Head  of  shoals,  water  surface 

Sweet-«uni  tree,  nail,  left  bank,  opposite  foot  of  shoals 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  bridge  at  old  gold  stamp  mill,  water  surface 

Nail  in  red-oak  tree,  on  left  banlc,  10  feet  below  Gametts  Bridge 

Water  surface 

Bottom  of  old  dam,  Gametts  dam,  water  surface 

Top  of  old  dam,  Gametts  dam.  water  surface 

Nail  in  root  of  spruce  pine  at  mouth  of  small  creek,  opposite  center  of  shoals 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  sunface 

Nail  in  root  of  hickory,  60  feet  below  foot  of  shoals,  left  bank 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Nail  in  root  of  large  white-oak  tree,  left  bank,  opposite  shoals 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  Crooked  Shoals,  water  surface 

Head  of  Crooked  Shoals,  water  surface 

Nail  in  root  of  red-oak  tree,  right  bank,  in  sharp  bend  of  river 

Water  surface 

Foot  of  shoals 

Nail  in  root  of  red-oak  tree,  on  right  bank,  opposite  shoals 

Water  surface 

Foot  of  laige  shoals,  water  surface 

Head  of  large  shoals,  water  surface 

Nail  in  root  of  red-oak   ree,  on  right  bank 

Water  surface 

Foot  of  shoals,  water  surface 

He>ad  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Head  of  shoals,  water  surface 

Nail  in  root  of  maple  tree,  west  side  of  the  river 

Water  surface 

Nail  in  root  of  walnut  tree,  near  west  end  of  bridge 

Water  surface '. 

Willow,  Ga.,  2A  miles  north,  bronxe  tablet  cemented  in  rock,  on  west  side  of  river  at 
fork  of  road,  marked  **  1529  Atlanta  " 


Feet. 
1.218.11 
,209 
,231.37 
.215 
;262 
,265.45 
.263 
,293 
.303.10 
,296 
,304 
.305 
,318.35 
,309 
,317 
.321 
.335.50 
.328 
,346 
,364.25 
,353 
.377 
,388.79 
,378 
,384 
,386 
,390 
,404.53 
.394 
,399 
,425.41 
,405 
.400 
.415 
.437.94 
,416 
.422 
.428 
.438 
.443 
.444 
,446 
.447.54 
.449 
.461.37 
,454 


1 

1 

1 

1 

1 

1 

1 

1 

1, 

1, 

1, 

1, 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1, 

1. 

1 


1,528.649 


SURVEY   OF   FLINT   RIVER. 


In  May,  1900,  a  survey  was  made  of  Flint  River  from  the  Geologi- 
cal Survey  gaging  station,  about  3  miles  east  of  Woodbury,  Ga.,  on 
the  Macon  and  Birmingham  Railroad  bridge  over  the  river,  to  the 
line  of  the  Creek  Agency  Reserve  near  Roberta  and  Knoxville,  a 
distance  of  45.4  miles  downstream.  The  work  was  done  by  Mr.  D.  L. 
Wardroper,  under  the  supervision  of  B.  M.  Hall,  resident  hydrog- 
rapher.  In  this  45  miles  the  river  cuts  through  Pine  Mountain,  the 
western  coast  range  of  the  State,  and  descends  with  a  total  fall  of 
334  feet.  The  elevations  are  all  above  sea  level,  being  taken  from 
the  track  of  the  Atlanta  and  Columbus  line  of  the  Southern  Rail- 
way, in  front  of  the  station  at  Woodbury,  which  is  780  feet  above 
sea  level.  From  this  the  zero  of  the  Woodbury  River  gage  was  found 
to  be  659.63  feet  above  sea  level. 
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Elevations  on  Flint  River  from  Woodbury  to  line  of  Creek  Agency  Reserve  near  Roberta. 


Dis- 
tance. 


I 


MiUs. 

0.0 

.0 

.0 

.6 
2.3 
2.5 
&0 

&2 

7.1 
7.1 
%l 

12.1 
13.2 
15.5 
15l5 

1&8 

17.3 
17.6 
18.5 

2a3 

23.4 
23.5 
24.6 

25.0 
26.3 
26.8 

26.9 
27.5 
27.6 
28.7 
30.0 
32.3 
37.5 


41.1 
42.4 

43.9 
44.0 
44.7 
45.0 
45.5 
46.9 


Deocription  of  points. 


Zero  of  gage  at  Woodbury  Station,  water  surface 

Woodbury  ga^ng  station,  water  surlaoe 

Bench  mark  No.  1,  top  of  northwest  comer  of  bearing  stone  under  south  truss  at 

west  end  of  M.  and  B.  R.  R.  bridge 

One-fourth  mile  below  mouth  of  Cane  Croek,  water  surface 

Two  hundred  feet  above  Meltons  upper  ford,  wator  sur^^ 

Nine  hundred  feet  below  Meltons  upper  ford,  water  surface 

Bench  mark  No.  2,  nail  in  leaning  catalpa  tree  at  MQtons  boat  landing,  on  rig}it  bank 

of  river 

Five  thousand  feet  below  Brown  Creek,  water  surface 

Mouth  of  Pigeon  Creek,  water  surface 

Bench  mark  No.  3,  nail  in  pine  tree  on  left  bank,  200  feet  below  mouth  of  Pigeon  Creek . 

Six  hundred  feet  above  Passley s  ford,  water  surface 

Twelve  hundred  feet  below  Passleys  Creek,  water  surface 

Bench  mark  No.  4,  nail  in  pine  tree  on  left  bank,  100 feet  below  mouth  of  Valley  Creek. 

Mouth  of  Valley  Creek,  water  surface 

Double-bridge  ford  800  feet  above  Womble  Creek,  water  surface 

End  of  line  between  districts  Nos.  1  and  23.  water  surface 

Bench  mark  No.  5,  white  oak  on  top  of  slope  on  left  bank,  100  feet  below  field,  opposite 

line  between  districts  Nos.  1  and  3 '. . . 

Bench  mark  No.  6.  sweet-gum  tree  in  field  50  feet  l^elow  Talbotton  and  Thomaston 

road,  about  1.50  feet  from  river. 


Eleva- 
tion 
above 


level. 


Eight  hundred  feet  below  mouth  of  Earls  Crpek,  water  surface 

Talbotton  and  Thomaston  road,  water  surface 

Top  of  Yellow  Jacket  Shoals,  4S0  feet  below  Talbotton  and  Thomaston  road,  water 

surface 

Nine  hundred  feet  above  mouth  of  Lazer  Creek,  water  surface 

Water  surface 

Water  surface 

Bench  mark  No.  7,  top  of  west  end  of  wooden  cap  on  north  masonry  abutment  of 

wagon  bridge  at  Flat  Shoals  road 

Twenty-throe  hundred  feet  below  new  bridge  at  Flat  Shoals  road,  water  sur&toe 

Twenty-nine  hundred  feet  above  mouth  of  Big  Potato  Creek,  water  surface 

Bench  mark  No.  8,  nail  in  water  oak  on  right  bank  of  Big  Potato  Creek,  200  feet  above 

mouth 

Bench  mark  No.  9,  nail  in  root  of  sweet-gum  tree  south  of  road  at  Parkers  Ferry 


Thirty-five  hundred  feet  below  mouth  of  Big  Potato  Creek,  water  surface. 

Thirty-nine  hundred  feet  below  mouth  of  Big  Potato  Creek,  water  surface 

One  hundred  feet  below  Uatchasofkee  Creek,  water  surface 

Nineteen  hundred  feet  above  Elliotts  Ferry,  water  surface 

Six  hundred  feet  above  Walkers  Ferry,  water  surface 

Eig^t  hundred  and  eighty  feet  below  Ducks  Creek,  water  surface 

Bench  mark  No.  10,  nail  m  leaning  ash  tree  on  right  bank  of  Swift  Creek,  3,000  feet 
from  its  mouth  ,100  feet  from  north  end  of  bridge 

Bench  mark  No.  11,  nail  In  root  of  beech  tree  at  south  end  of  bridge  mentioned  in  de- 
scription of  bench  mark  No.  10 

Fifty-five  hundred  feet  above  Grays  Ferry,  water  surface 

Bench  mark  No.  12,  nail  in  root  of  sweet  gum  opposite  boat  landing  at  Q  rays  Ferry, 
left  bank 

Twenty-nine  hundred  feet  below  mouth  of  Auchumkee  Creek,  water  surface 

W  ate  r  surface 

Water  surface 

Eighty-nine  hundred  feet  below  mouth  of  Auchumkee  Cxeek,  water  surface 

Water  surface 

Bench  mark  No.  13,  tin  cap  on  root  of  red  oak  20  feet  west  of  north  of  the  north-south 
line  on  west  boundary  of  lot  No.  176,  fourteenth  district,  of  Taylor  County 


Feet. 
650.63 
661.0 

681.1 
660.0 
641.8 
637.2 

6%.  8 
633.9 
620.8 
626.5 
5B6.6 
fl66.9 
666u  5 
562.2 

552. 8 
522.0 

531.8 

516i7 
612.0 
507.3 

499.6 
427.0 
416.6 
411.9 

431.6 
409.3 
402.5 

413w6 
417.7 
400.5 

398. 9 
396.6 
374.0 
350.4 
349.3 

377.1 

379.7 
345  9 

353.1 
339.7 
335.2 
334.9 
328.8 
327.0 

352.9 


WATER  POWER  IN  APALACHICOLA  RIVER  DRAINAGE  BASIN. 


CHATTAHOOCHEE   RIVER. 


In  the  foregoing  lists  of  water-surface  elevations  several  surveys 
have  been  put  together,  so  as  to  give  a  continuous  chain  of  elevations, 
and,  for  the  main  river,  the  distance  of  each  point  noted  is  given  in 
miles  above  Columbus.  Objects  along  the  river  are  also  noted  and 
serve  to  locate  and  make  it  possible  to  identify  each  poiut  at  which 
the  surface  elevation  is  given. 
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The  fall  at  any  point  or  between  any  points  can  therefore  be  de- 
termined, and  the  amount  of  water  flowing  at  it  can  be  estimated 
from  the  records  of  the  hydrographic  stations  at  West  Point,  Oak- 
dale,  Norcross,  Buford,  and  Gainesville,  and  from  miscellaneous 
measurements. 

At  Columbus  is  the  fall  line,  and  immediately  above  are  located  the 
largest  falls  on  the  river.  Here  a  large  amount  of  water  power  has 
been  in  use  for  many  years. 

The  developed  water  powers  are:  (1)  Eagle  and  Phoenix  dam, 
operating  the  Eagle  and  Phoenix,  and  Muscogee  mills;  fall  26  feet. 
(2)  City  Mills  dam;  fall  9  feet.  (3)  Columbus  Power  Company's 
dam  and  tailrace;  fall  40  feet.  The  last  mentioned  was  completed 
in  1902.  The  stone  dam  is  located  above  the  foot  of  the  shoals,  a 
considerable  portion  of  the  head  being  obtaiued  by  excavatiog  for  the 
tail-water.  Water  is  backed  three-fourths  mile  above  the  dam,  and 
reaches  the  foot  of  a  very  fine  shoal,  the  Chattahoochee  Falls  Com- 
pany's property,  where  there  is  a  fall  of  40  feet  in  little  more  than  1 
mile.  The  old  Clapp  factory  was  located  on  this  property  and  the 
power  was  suppUed  by  a  wing  dam,  about  half  of  the  fall  being  used. 
The  present  owners  of  the  property  have  secured  water  rights  along 
the  river  above,  which  will  enable  them  to  develop  a  much  higher 
head  and  will  also  give  a  larger  storage.  The  fall  from  the  upper  line 
of  the  original  property  to  foot  of  shoals  on  Ogletree's  land  is  21  feet 
ID  7  miles.     From  this  point  up  to  the  lower  end  of  Hargetts  Island, 

10  miles  above,  the  fall  is  150  feet. 

Along  this  portion  of  the  river  the  banks  are  high  and  rocky.  The 
river  is  mostly  wide  and  full  of  islands,  but  at  several  places  the 
banks  come  close  together,  affording  excellent  sites  for  high  dams, 
in  some  cases  not  more  than  600  feet  long. 

In  the  7  miles  from  Hargetts  Island  to  the  foot  of  Riverview  dam 
the  fall  is  42  feet.  At  the  Riverview  mills  and  Langdale  mills  there 
are  developed  powers,  each  using  10  or  12  feet  of  fall. 

Above  the  Langdale  mills  up  to  West  Point  the  amount  of  fall  is 
small.  Between  West  Point  and  Franklin  the  fall  is  75  feet  in  38 
miles,  averaging  about  2  feet  a  mile.  The  fall  is  not  uniformly  dis- 
tributed, however,  and  it  is  probable  that  some  really  good  power 
developments  could  be  made. 

At  Franklin,  where  there  is  an  excellent  site  for  a  dam,  extensive 
surveys  have  been  made  for  one  32  feet  high,  which  would  back 
water  8  J  miles,  to  the  head  of  Fishtrap  Shoals.  This  proposed  de- 
velopment includes  Bushyhead  Shoals  and  several  others  not  so  large. 

From  here  to  the  foot  of  Mcintosh  Shoals  the  fall  is  only  1 1  feet  in 

11  miles.     At  Mcintosh  Shoals  there  is  a  fall  of  8  feet  in  one-half  mile. 
Above  this  shoal  up  to  the  mouth  of  Peachtree  Creek,   above 

Atlanta,  the  fall  is  66  feet  in  47  miles.     Three  miles  above  is  the  dam 
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site  of  a  proposed  development  of  32  feet,  for  which  complete  surveys 
have  been  made. 

At  Bull  Sluice,  4  miles  below  Roswell,  is  the  new  electric  power 
plant  of  the  Atlanta  Water  Power  and  Electric  Company.  The  dam 
is  a  massive  concrete  structure,  48  feet  high,  which' with  the  2-foot 
flashboards,  gives  a  head  of  50  feet.  This  plant  is  fully  equipped 
with  the  most  modem  type  of  water  wheels  and  electric  generators. 
The  combined  capacity  of  the  water  wheels  is  greatly  in  excess  of  the 
normal  low-water  flow  of  the  river,  thus  providing  for  a  large  increase 
of  power  from  stored  water,  and  at  times  when  the  flow  of  the  river 
is  increased.  The  power  is  all  transmitted  electrically  to  Atlanta. 
Backwater  from  this  dam,  when  flashboards  are  used,  reaches  a  point 
just  under  the  wagon  bridge  at  Roswell. 

In  the  26  miles  above  Roswell,  reaching  to  Bowmans  Island,  near 
Buford,  there  is  a  fall  of  about  57  feet,  the^drop  being  as  much  as  5  or  6 
feet  to  the  mile  in  a  few  places.  At  Bowmans  Island  is  a  proposed 
site  for  a  50-foot  dam  to  back  water  14  miles  up  to  mouth  of  Chestatee 
River. 

From  the  mouth  of  Chestatee  River,  up  to  the  mouth  of  Little 
River,  there  are  a  number  of  small  shoals  aggregating  28  feet  of  fall. 
Beginning  a  short  distance  above  Little  River  is  a  series  of  shoals, 
which  has  recently  been  developed  by  the  North  Georgia  Electric 
Company.  The  dam  of  this  plant  is  located  a  quarter  of  a  mile 
above  the  foot  of  the  shoals,  leaving  about  7  feet  of  the  fall  undevel- 
oped. It  is  a  log  crib  structure  entirely  filled  with  rock  and  is  36  feet 
high.  The  power  is  transmitted  electrically  from  the  plant.  Back- 
water extends  8  miles,  to  above  Clarks  Bridge.  In  the  next  11  miles, 
up  to  Belton,  the  fall  is  about  30  feet  and  includes  several  shoals 
and  some  good  sites  for  dams. 

In  the  next  9  miles,  extending  to  mouth  of  Soque  River,  the  fall  is 
81  feet,  including  Harrisons  Shoals,  Perkins  Shoals,  and  a  series  of 
shoals  above  and  below  Duncans  Bridge,  the  latter  series  having  a  fall 
of  20  feet  in  1 J  miles. 

Above  the  mouth  of  the  Soque  River  is  a  series  of  shoals,  with  a 
total  fall  of  106  feet  in  4J  miles.  Along  this  part  of  the  river  the 
banks  are  steep  and  rocky,  and  there  are  numerous  good  dam  sites. 

WATER   POWERS   ON    SOQUE   RIVER. 

In  5i  miles  above  the  mouth  of  the  river  the  fall  is  30  feet,  including 
several  small  shoals.  One  mile  downstream  from  Porter  Mills  there 
is  an  undeveloped  fall  of  6  feet  in  about  50  yards,  with  7  feet  of  fall 
above,  to  the  foot  of  Porter  Shoals.  At  Porter  Mills  is  the  Porter 
Shoals,  an  almost  vertical  drop  of  48  feet  and  by  far  the  best  waterfall 
on  the  river.     This  is  partly  developed  by  a  small  wing  dam,  the 
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power  being  used  to  operate  Porter's  woolen  and  cotton  factory,  4 
miles  from  Demorest,  the  nearest  railroad  point. 

About  500  feet  upstream  is  Porters  Upper  Shoal,  with  a  15-foot 
fall,  also  partly  developed  by  a  small  dam,  and  supplying  power  for 
factory  No.  2  of  the  same  company.  A  much  greater  head  could  be 
obtained  here  by  increasing  the  height  of  the  dam.  One  and  one-half 
miles  above  Porter  Mills  is  a  good  water-power  site,  known  as  the  Old 
Factory  Shoals,  where  there  is  a  fall  of  23  feet  in  a  distance  of  600  feet. 
This  was  utilized  at  one  time,  but  all  signs  of  the  dam  have  vanished. 

WATER   POWERS   ON    CHE8TATEE   RIVER. 

From  the  mouth  of  the  river  up  to  the  foot  of  the  North  Georgia 
Electric  Company's  dam,  at  Newbridge,  a  distance  of  17i  miles,  the 
fall  is  83  feet.  This  includes  three  small  dams  and  a  number  of 
undeveloped  shoals,  but  no  especially  favorable  sites  for  large  powers. 

The  North  Georgia  Electric  Company's  dam  is  27  feet  high,  and  is 
made  of  log  cribs  filled  with  rock,  and  backs  water  about  3J  miles- 
Above  this  dam  there  is  a  large  amount  of  fall  and  many  good  power 
sites,  some  of  which  are  developed  and  used  to  operate  machinery 
connected  with  gold  mining.  Most  of  the  undeveloped  powers  are 
owned  or  controlled  by  various  mining  companies. 

WATER   POWERS    ON    FLINT   RIVER. 

The  coimtry  rock  in  the  Flint  River  basin  over  the  range  of  the 
preceding  elevations  is  vitrified  sandstone  or  quartzite,  forming  fine 
bluffs  and  occasional  narrow  gorges  suitable  for  dam  sites.  It  is 
easily  quarried,  and  comes  out  in  square  blocks  that  are  excellent  for 
building  dams. 

The  first  shoals,  known  as  the  Dripping  Rock  Shoals,  begin  near  the 
mouth  of  Cane  Creek,  about  3,000  feet  below  the  bridge,  and  fall  23.7 
feet  in  about  2  miles.  In  the  next  2  miles,  or  to  a  point  about  1  mile 
below  the  mouth  of  Pigeon  Creek,  the  river  falls  only  6  feet.  Then 
shoals  begin  which  have  a  practically  uniform  fall  of  10.5  feet  per  mile 
for  a  distance  of  8i  miles,  or  to  Double  Bridges  (Gibson's  old  ferry), 
the  total  fall  in  that  distance  being  90  feet.  From  that  point  to  the 
north  boundary  of  the  twenty-third  land  district  the  fall  is  20  feet  in 
a  distance  of  4,700  feet.  In  the  next  3  miles,  or  to  the  head  of  the 
Yellow  Jacket  Shoals,  there  is  a  total  fall  of  22  feet. 

The  Yellow  Jacket  Shoals  are  the  finest  on  the  river.  They  are 
below  Pigeon  Creek  *and  above  Lazer  Creek  (sometimes  called  Eliza 
Creek),  near  Rowland,  in  Upson  County,  about  midway  between  Tal- 
botton  and  Thomaston,  in  the  heart  of  the  cotton  belt  of  (Jeorgia. 
They  have  a  fall  of  65  feet  in  a  distance  of  7,900  feet,  or  IJ  miles,  all 
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of  which  can  be  utilized.  In  fact  a  much  larger  head  would  be  avail- 
able by  building  a  42-foot  dam  at  the  head  of  the  Yellow  Jacket  Shoals 
and  taking  the  water  in  a  canal  to  a  point  opposite  the  foot  of  the 
shoals.  This  would  cover  a  fall  of  107  feet,  7  feet  of  which  would  be 
sufficient  for  storage  and  canal  grades,  leaving  a  net  working  head  of 
100  feet.  A  dam  of  this  height  would  back  the  water  about  4  miles. 
There  would  be  no  trouble  from  flood  water  on  the  wheels,  for  the 
river  is  very  precipitous  below  the  foot  of  the  Yellow  Jacket  Shoals, 
having  an  average  fall  of  6  feet  to  the  mile  in  the  next  10  miles,  the 
most  precipitous  part  being  a  fall  of  about  25  feet  between  Hatchasof- 
kee  Creek  and  Elliotts  Feny,  a  distance  of  about  2  miles.  Elliotts 
Ferry  is  between  the  mouths  of  Mountain  Creek  and  Deep  Gulch 
Creek. 

Below  Elliotts  Ferry  the  river  falls  13  feet  in  the  next  2  miles,  or  to 
Walkers  Ferry,  and  then  assumes  a  practically  uniform  grade  of  1.7 
feet  to  the  mile  for  the  next  11  miles,  or  to  a  point  one-half  mile  below 
the  mouth  of  Auchumkee  Creek,  in  Crawford  Coimty,  which  is  at  the 
head  of  small  shoals  having  a  fall  of  10  feet  in  a  distance  of  1  mile. 
This  is  practically  the  point  where  the  river  crosses  th§  fall  line  and 
enters  the  younger  geologic  formations.     The  survey  ended  here. 

Along  the  portion-of  the  river  surveyed  there  are  several  large  trib- 
utaries which  have  fine  shoals.  The  most  notable  of  these  is  Big 
Potato  Creek,  near  Thomaston,  in  Upson  Coimty,  which  has  three 
shoals  near  its  mouth,  surveyed  in  1891  by  C.  C.  Anderson,  assistant 
State  geologist,  and  reported  by  him  to  be  as  follows:  Rogers  Shoals, 
81  feet  fall  in  a  distance  of  3,500  feet;  Nelson  Shoals,  115  feet  fall  in 
a  distance  of  2,700  feet,  and  Daniels  Shoals,  13  feet  fall  in  a  distance 
of  150  feet. 

About  10  miles  above  Woodbury  there  is  a  fine  water  power  on  Flint 
River,  1  mile  from  Neal,  on  the  Southern  Railway.  It  is  known  as 
the  Flat  Shoals  and  has  a  fall  of  32  feet  in  a  distance  of  3,000  feet. 
There  is  a  natural  storage  basin  just  above  these  shoals,  where  it  is 
estimated  that  a  2-foot  djim  would  store  the  low-water  flow  of  the 
river  for  twelve  hours,  and  that  a  4-foot  dam  would  store  it  for  thirty- 
eight  hours.  This  power  is  not  included  in  the  survey  described,  but 
was  surveyed  separately  by  B.  M.  Hall.  It  can  be  developed  by  a 
canal  3,000  feet  long,  or  by  a  dam  at  the  foot  of  the  shoals,  where  there 
is  a  narrow  shut-in. 
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MOBIIiE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  drainage  basin  of  the  Mobile  River  is  the  largest  in  Georgia  and 
Alabama,  and  is  designated  the  Mobile  basin  because  its  waters  all 
enter  the  Gulf  through  Mobile  River  at  Mobile,  Ala.  At  its  head- 
waters, Cartecay  and  EUijay  rivers  unite  at  Ellijay  to  form  Coosawat- 
tee  River,  which,  just  above  Resaca,  unites  with  the  Conasauga  to 
form  Oostanaula  River.  At  Rome,  Ga.,  the  Oostanaula  and  the 
Etowah  unite  to  form  Coosa  River.  Six  miles  above  Montgomery, 
Ala.,  the  Coosa  and  the  Tallapoosa  unite  to  form  Alabama  River,  and 
not  far  from  the  coast  the  Tombigbee  unites  with  the  Alabama  to  form 
Mobile  River,  which  flows  into  Mobile  Bay,  an  arm  of  the  Gulf  of 
Mexico. 

Cahaba  River  is  the  principal  tributary  of  the  Alabama  and  joins  it 
about  10  miles  below  Selma.  Hillabee  Creek  flows  into  Talla]>oosa 
River  just  above  Sturdevant  and  near  Alexander.  Talladega  Creek 
is  a  tributary  of  the  Coosa. 

Tombigbee  River  rises  in  the  northeastern  part  of  Mississippi  and 
enters  Alabama  in  Pickens  County.  Its  principal  tributary  is  the 
Black  Warrior,  which  is  formed  by  the  junction  oiF  Mulberry  Fork  and 
Sipsey  Fork.  Locust  Fork  enters  the  Black  Warrior  some  distance 
below  the  junction. 

This  paper  discusses  only  the  gaging  stations  in  the  Mobile  drainage 
basin  which  are  located  in  the  State  of  Georgia.  For  stations  located 
in  Alabama  and  Mississippi  the  reader  is  referred  to  Water-Supply 
Paper  No.  107,  Water  Powers  of  Alabama  and  Mississippi,  and  to  the 
Reports  of  Progress  of  Stream  Measurements,  published  by  the 
United  States  Geological  Survey. 

STREAM  FLOW. 
ETOWAH    RIVER    NEAR  BALLGROUND. 

This  station  was  established  in  1905.  It  is  located  at  an  iron  high- 
way bridge  about  2  J  miles  south  of  Ballground,  and  half  a  mile  below 
the  mouth  of  Long  Swamp  Creek. 

The  channel  is  nearly  straight  for  300  feet  above  and  600  feet  below 
the  station,  and  the  current  is  moderately  swift  and  fairlj^  good  for 
measurement.  The  left  bank  is  high  and  will  not  overflow,  but  the 
right  bank  is  low  and  cultivated  for  about  500  feet  and  will  overflow 
at  a  gage  height  of  about  16  feet  above  low  water.  The  bed  of  the 
river  is  partly  rock. 

Discharge  measurements  are  made  from  the  bridge  of  two  iron  spans. 
The  left  span  is  110  feet  long,  and  spans  the  entire  river  except  at 
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floods.  The  other  span,  which  is  over  low  ground  on  the  right  bank, 
is  100  feet  long,  and  there  is  also  90  feet  of  wooded  trestle  on  the  right 
bank.  Gage  heights  are  determined  directly  from  the  bench  mark, 
which  is  the  top  of  the  upstream  end  of  the  first  floor  beam  to  the  left 
of  the  middle  pier;  elevation,  28.00  feet  above  the  datum  of  the 
assumed  gage. 

Digcharge  measuremtnU  of  Etowah  River  near  Ballground. 


Date. 


1906. 

June  34 

November  15 


Feet, 
3.10 
2.24 


Dl8- 

ofaaige. 


8ee.-fl. 
763 
408 


ETOWAH   RIVER   AT   CANTON. 

This  station  was  established  in  1892  by  the  United  States  Weather 
Bureau,  and  it  was  only  in  1896  that  measurements  were  begun  by  the 
United  States  Geological  Survey.  It  is  located  at  the  wagon  bridge  in 
Canton,  one-half  mile  above  the  mouth  of  Canton  Creek  and  1,000  feet 
upstream  from  the  Atlanta,  Knoxville  and  Northern  Railway  station. 

The  channel  is  straight  for  1,000  feet  above  and  500  feet  below  the 
bridge.  The  current  is  affected  by  a  fish-trap  dam  about  1  foot  high, 
which  has  caused  much  trouble  by  being  occasionally  washed  away 
and  built  up  again.  Up  to  gage  height  3  feet  the  river  is  only  116  feet 
wide  and  flows  between  the  piers  on  its  lower  banks.  Up  to  about  14 
feet  it  is  confined  between  its  upper  banks,  which  are  the  abutments  at 
the  outer  ends  of  the  approaches,  but  above  14  feet  it  begins  to  over- 
flow the  bottom  lands.     The  bed  is  fairly  constant. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
iron  highway  bridge.  The  initial  point  for  soundings  is  the  river  side 
of  the  right-bank  pier  at  the  end  of  the  main  span.  The  gage  is  a 
heavy  vertical  timber,  fastened  to  the  edge  of  the  left-bank  pier,  on 
the  upstream  side.  The  gage  is  read  once  each  day  by  J.  M.  McAfee, 
who  is  paid  by  the  United  States  Weather  Bureau  for  six  months  of 
the  year  and  by  the  Georgia  Geological  Survey  for  the  other  six 
months.  Bench  marks  were  established  as  follows:  (1)  A  cut  on  a 
silver-maple  tree  on  the  east  side  of  the  road,  20  feet  from  the  end  of 
the  bridge,  on  the  south  or  left  bank  of  the  river;  elevation,  20.36  feet. 
(2)  The  top  of  the  iron  bar  on  the  top  of  the  left-bank  pier  at  the  end  of 
the  center  span  of  the  bridge,  upstream  side;  elevation,  23.39  feet. 
Elevations  refer  to  the  datum  of  the  gage. 
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Diacharge  mea8uremerU9  of  Etowah  River  at  Canton, 


Date. 


April  29 

JmyT 

September  9. 
October  28... 
October  28. . . 
November  27. 


1896. 


Maiohn 

May6 

June  16 

August  28.... 
September  21. 
November  12. 
December  13. 


1897. 


January  13... 

March  .^ 

March  19 

May  20 

June  4 

July  19 

August  30 

September  6. 
September?. 
November  18. 
December  10. 


1898. 


April  27 

June  23 

September  27. 
November  10. 


1899. 


1900. 

February  27 , 

May  19 

December  1 


February  5. 


1901. 


Oage       Dis- 
bel^t.  I  charge. 


Feet. 
0.05 

.59 

-  .65 
.45 

2.25 

-  .05 


2.60 

.76 

1.27 

-  .30 

-  .60 
.23 
.33 


.00 

.33 

5.60 

.60 

.22 

.25 

.65 

3.25 

2.00 

.90 

.70 


1.92 
.25 

•  .19 

•  .10 


.80 

1.05 

.55 


2.85 


aec.-ft. 


590  ! 


862 
218 
733 
2,327 
449 


2,656 
1,264 
1,632 
449 
284 
346 
514 


761 

621 

6,124 

627 

495 

413 

1,062 

3,190 

2,104 

1,223 

1,064 


2,087 
770 
406 
420 


1,113 

1,351 

816 


2,578 


Date. 


1901. 

April  25 

August  16 

November  2 

1902. 

March  29 

AprU26 

Jfiyl2 

August  16 

November  22 

1903. 

January  28 

March  27 

Apill27 

June  25 

June  25 

September  4 

September  4 

October  10 

1904. 

January  15 

March  3 

May  17 

July  26 

July  26.... 

September  1 

Octobers 

Octobers 

October  13 

1905. 

January  21 

January  21 

January  21 

April  20 

June  3 

October  18 

October  18 

November  17 

November  17 


Oace 
heiBt. 

Dis- 
charge. 

Feet. 
1.50 

aec.-ft. 
1,684 

2.85 

2,781 

.25 

686 

• 

15.10 

12,060 

.90 

1,190 

.51 

779 

.20 

419 

.44 

410 

1.07 

922 

2.60 

2,562 

1.80 

1,873 

.94 

1,166 

.93 

1,119 

.51 

570 

.51 

575 

.60 

513 

.50 

542 

.78 

821 

.18 

497 

.04 

328 

.04 

324 

.06 

374 

-  .38 

197 

-  .25 

227 

-  .38 

171 

.67 

720 

.67 

710 

.67 

689 

.61 

716 

.49 

786 

.14 

531 

.14 

531 

.14 

434 

.14 

434 

Daily  gage  height,  infect,  of  Etowah  River  at  Canton. 


Day. 

Jan. 

Feb. 

Mar. 

a6 

.5 
.5 
.5 
.5 

.5 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.7 

.8 

.8 

.7 

LO 

LO 

LO 

.8 
.8 
.8 
.6 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1896. 
1 

a6 

.6 
.6 
.6 
.6 

.6 
.5 

.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
1.0 
.8 
.8 
.8 

.8 
1.0 
3.8 

&8 

ao 

1.8 
L8 
1.8 
1.8 
1.8 

2.0 

ao 
ao 
a5 

2.0 

1.8 
L8 
1.8 
LO 
LO 

LO 
LO 
LO 
LO 
LO 

LO 

.8 
.8 
.8 
.8 

1 

ao 

-  .2 

-  .3 

-  .3 

-  .4 

-  .4 

-  .5 

-  .5 

-  .5 

-  .3 

-  .3 

-  .4 

-  .2 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .5 

-  .5 

-  .6 

-  .5 
.0 

-  .1 

ao 

-  .1 

-  .1 

.0 
+2.8 

.8 
.6 
.6 
.4 
.4 

.4 
.9 

a6 

LO 

.7 

.7 
.4 

.2 
.0 
.0 

.0 
.0 
.0 
.0 

LO 

2 

1 

1 

LO 

3 

I 

1 

.6 

4 

1 

. 

.3 

5 

1 

.3 

6 

.2 

7 

.1 

8 

.1 

9 

-a  66 

.1 

10 

-  .6 

-  .6 

-  .66 

-  .:? 

-  .75 

-  .6 

-  .66 

-  .66 

-  .76' 

-  .76 

-  .76 

-  .75 

-  .6 

-  .1 

-  .3 

-  .4 

.1 

11 

.1 

12 

.0 

13 

.0 

14 

,^^..,,t 

.0 

15 

,2 

16 

.4 

17 

.2 

18 

1 _  _ 

.0 

19 

1 

.0 

20 

1 

1 

.0 

21 

,       ! 

.0 

22 

r 

.0 

23 

. 

.0 

24 

.0 

25 

1 

.0 
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Daily  gage  height ^  in  feet,  of  Etovoah  River  at  Canton— Continued. 


Day. 

Jan. 

Feb. 

ao 

.6 
.6 
.6 

.0 

2.2 

LO 

.8 

.8 

.9 
.8 
.8 
.8 
.8 

.8 

.8 

L8 

LO 

.8 

.8 
.7 
.6 
.6 
.6 

.8 

.8 

L6 

LO 

LO 

.8 
.8 
.8 

.8 
.8 
.8 
.7 
.6 

■  iJ 
.6 
.6 
.5 
.5 
1 

.4 
.4 

.4 
.4 
.4 

.4 
.4 
.3 
.3 
.4 

.5 
.4 
.4 
.4 
.3 

liV. 

Apr. 

May. 

June. 

JuV- 

Aug. 

Sept. 

-  ae 

-  .6 

-  .6 

-  .6 
+    .7 

1898. 
76 

2L0 
2.0 
2.0 

L8 
L8 
L8 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 
2.2 
L8 

.9 

.5 

SLO 

1.6 

ao 
ao 

2.0 

LO 

.8 

.7 

.7 
.7 
.6 
.6 
.6 
.6 

.5 
.5 
.3 
.3 
.2 

.2 
.3 
.3 
.3 
.4 

.6 
.8 
.8 
.6 
.6 

.8 
.8 
.8 
.9 
.9 

.8 
.8 
.9 
.9 
2.0 

ae 

.6 
.6 
.6 
.6 
aLO 

.8 
.6 
.6 
.6 
.6 

ae 

40 
2.0 
L8 
L8 

L8 
2.8 
7.2 
68 
4.0 

ae 

2.6 
2.4 
2.0 
2L8 

2.0 
LO 
L8 
L8 

Le 

L6 
L4 
L2 
L2 
L2 
L2 

.3 
.3 
.6 
.6 
.4 

.4 
.4 
.3 

.2 
.2 

.2 
.2 
.2 
.1 
.4 

40 

ao 

.8 

,.6 

.6 

.4 
.4 
.4 
.3 
.2 

27 

......... 

28 

....  1    . 

1 

29 

1 "" " 

30 

31 

..      t    

1897. 

I 

2 

L6 
2.0 
2.0 
2.6 
1L2 

ao 
ao 
zo 
ao 

2.6 

2.4 
2.2 
2.0 
2.0 
2.0 

L8 
L8 
L4 
L4 
L2 

L2 
LO 
LO 
LO 
LO 

.8 

.8 

.8 

LO 

LO 

L6 
L4 
L2 
LO 
2.0 

ae 
ao 

L8 

LO 

.8 

.8 
.6 
.6 
.6 
.5 

.5 
.4 
.4 

.8 
.6 

.7 
.6 
.8 
2.0 
.9 

2L0 
L8 
L8 
L6 
.7 

.7 
.7 
.6 
.6 
.5 

.5 
.6 
.6 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.3 
.3 
.2 

.6 
.6 
.6 
.5 
.5 

•    • 

m     « 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.2 
.2 
.2 

.2 
.2 

.8 
.8 
.  6 

.1 
.1 
.7 
.5 
.6 

.5 
.4 

.4 
.3 
.3 

.2 
.1 
.1 
.1 
.0 

ao 

LO 
.8 
.fi 
.4 

.4 

.3 
.3 
.3 
.3 

.2 
.1 
.1 
.1 
.1 

.6 
.4 
.3 
.2 
.2 

.2 
.2 
.2 
.2 
.1 

.1 
.1 
.1 
.7 
.6 

.6 
.5 
.5 
.4 
.4 

.4 
.4 
.3 
.3 
•  A 

.0 
.0 
.0 
.0 
.0 

.0- 

.4 

.4 

.4 

.3 

.3 
.2 
.2 
.2 
.1 

.1 

.9 

.9 

LO 

2.0 

7.1 
2L5 
LO 

.8 
.8 

.6 
.6 
.5 
.5 
.4 
.2 

.3 
.2 
.2 
.2 
.4 

.4 

.8 

L8 

.8 

.8 

.9 
2.9 
2.0 
L8 
L6 

L4 
L2 

.6 

.2 

.2 

.2 
.3 
.3 

7.3 

2.0 

.2 
.0 
.0 
.0 
.0 

:t 

.8 
.6 
.6 

.6 
.4 
.4 
.2 
.2 

.2 
LO 
LO 

.8 
.6 

.4 

.2 
.0 
.0 
.0 

-  .1 

-  .2 

-  .3 

-  .4 

-  .4 
+L0 

.4 

.4 

2.0 

a4 
ao 

2.0 

ao 
ao 

2.0 
40 

ao 

40 

as 

2.0 
L8 

L6 
L4 
L2 
LO 

.8 

.6 
.4 
.4 
.4 
.4 

.8 
.0 

-  .3 

-  .4 

-  .4 

--.\ 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .6 

-  .8 

-  .6 

-  .6 

-  .6 

-  .6 

A 

1L6 
9.0 
40 
2.0 

ao 

2.4 
L6 
L4 
L4 

L6 
L4 
L4 
LO 
LO 

LO 

.8 
.8 
.6 
.6 

.4 
.4 

.4 

.8 
.0 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

26 

27 

28 

30 

31 

180& 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

25 

Oct. 

Nov. 

Dec. 

-a  I 

ao 

ao 

-  .1 

.0 

.0 

+2.25 

.0 

-  .1 

LI 

.0 

-  .1 

LO 

LO 

-  .1 

.0 

L4 

-  .1 

-  .7 

.2 

.6 

-  .7 

.8 

.6 

-  .7 

.8 

.6 

-  .6 

.e 

.6 

-  .4 

.5 

2.0 

-  .3 

.5 

LO 

-  .3 

.3 

.9 

-  .4 

.3 

.8 

-  .4 

.3 

.8 

-  .4 

.2 

.8 

+L2 

.2 

.8 

LO 

.2 

.6 

.8 

.2 

.8 

.8 

.2 

.9 

.6 

.2 

.9 

.6 

.2 

.8 

.6 

.2 

.7 

.4 

.2 

.7 

.4 

.1 

.8 

.e 

.1 

.8 

• 

.4 

.2 

.9 

.4 

.2 

LO 

.4 

.2 

.9 

.4 

.2 

.8 

.4 

.8 

.8 

.4 

.6 

.8 

.3 

.e 

.7 

.3 

.6 

.6 

.3 

.8 

.6 

.3 

.6 

.6 

.2 

.5 

.4 

.8 

1.6 

.4 

.8 

L6 

.3 

L6 

9.0 

.7 

2.0 

las 

.7 

2.4 

40 

.8 

2.4 

2.4 

.7 

2.2 

2.0 

.6 

2.2 

L6 

.6 

2.1 

L4 

.7 

2.0 

L2 

.8 

2.0 

L2 

.7 

L8 

LI 

.7 

L8 

LI 

.6 

L8 

LO 

.8 

L7 

LO 

.8 

L7 

LO 

.8 

L7 

42 

.9 

1.6 

ao 

LO 

L6 

2.0 

L2 

L6 

2.0 

L2 

L6 

2.0 

L6 

L5 

L8 

2.0 

L4 

L6 

L8 

L4 

L4 

L(i 

L4 

a  Weather  Bureau  dlacontlnued  obeervations 
September  9, 1896. 


March  31, 1896;  Geological  Survey  began  observations 
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WATEK   RESOUKCES   OF   GEORGIA. 


Daily  gage  heightt  in  feet,  of  Etowah  River  at  Canton — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

1808. 
26 

5l6 
4.0 
2.6 
1.3 
LO 
.9 

L8 
L8 
1.8 
L8 
1.8 

1.8 
1.6 
1.4 
1.4 
1.4 

L4 
1.8 
1.8 
2.8 
2.6 

2.4. 
2L3 

2.3 
2.2 
2.2 

2.0 
1.8 
1.8 
2.0 
2.8 

2.0 
L8 
1.8 
1.8 

lao 

5.0 

,A 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 

1.6 

1.0 

.6 

.6 

.4 

.4 

.4 

1.0 

1.0 

.4 
.4 
.4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 
.6 

a3 

.3 
.3 

L6 
L6 
1.8 
2.8 

ao 
a2 

8.0 
4.0 
3.2 
3.0 

2.0 
(«) 

3.0 

2.0 
2.0 
2.0 
2.0 
1.8 

L8 
1.8 
1.8 
1.6 
L4 

1.8 

lao 

5.0 

.6 

.8 

1.0 

1.0 

1.2 

1.2 
1.2 
2.7 
2.5 
1.8 

2.7 
14.2 
6.0 
3.1 
2.0 

1.5 
1.6 
1.0 
1.0 
.  1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

.8 
.8 

a2 

27 

.1 

28 

.2 

29 

5uO 

30 

4.0 

31 

ao 

1899. 
1 

ao 

2 

2.8 

3 

2.8 

4 

2.6 

5 

2.4 

6 

2.0 

7 

1.8 

8 

1.8 

9 

1.6 

10 

1.5 

11 

1.6 

12 

L4 

13 

1.4 

14 

a6 

16 

7.0 

16 

18.2 

17 

18.0 

18 

4.0 

19 

4.0 

20 

ao 

2f 

2.0 

22 

2.0 

23 

10 

24 

1.8 

25 

1.8 

26 

2.8 

27 

2.0 

28 

L8 

29 

2.8 

30 

2.0 

31 

2.6 

1900. 
1 

.8 

2 

.8 

3 

4 

.8 
.8 

5 

.8 

6 

.8 

7 

.8 

8 

3.4 

9 

5.4 

10 

2.2 

11 

1.6 

12 

1.0 

13 

.9 

14 

.8 

15 

.8 

16 

.9 

17 

.9 

18 

.9 

19 

.9 

20 

5.2 

21 

3.6 

22 

1.8 

23 

1.8 

24 

2.8 

25 

2.1 

26 

3.6 

27 

2  0 

28 

2.0 

29 

2.0 

30 

1  9 

31 

1.9 

Apr. 


0.8 
.8 
.8 
.6 
.6 


2.4 
2.2 
2.0 

as 
ao 

2.8 
2.8 
40 

ao 

2.8 

ao 

1.8 
L8 
1.8 
1.8 

L6 
1.6 
L6 
L4 
1.4 

1.4 
1.4 
1.4 
1.8 

4.8 

ao 

2.8 

ao 

1.8 


1.4 

1.0 

.8 

.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
2.3 
2.6 
2.2 
2.0 

1.8 
1.8 
2.3 
3.6 
2.0 

5.0 
3.0 
2.0 
4.0 
2.0 

l.A 
1.6 
1.0 
1.0 
1.4 


Hay. 


a6 

.6 
.4 
.4 
.4 

.8 


1.6 
L5 
1.4 
L4 
1.4 

L4 
L4 
L4 
1.6 
1.6 

1.4 
1.4 
1.4 
L8 
1.8 

1.8 
1.6 
1.6 
1.6 
L4 

1.4 
1.4 
1.4 
1.4 
L4 

L2 
1.2 
1.2 
1.2 
1.2 
LO 


1.2 
1.2 
L2 
1.2 
l.l 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
.9 

.9 

.9 

.9 

1.2 

l.l 

1.0 
1.0 
1.0 
1.8 
1.4 

1.2 
1.2 
1.0 
1.0 
1.0 
LO 


June. 


a3 
.3 
.3 
.3 
.3 


LO 
L4 
L4 
4L4 

ao 

LO 
LO 
LO 
LO 
LO 

L4 
L6 
L6 
L4 
L4 

L4 
L4 
L4 
L4 
L3 

L3 
L3 
L2 
L2 
L2 

LO 
LO 
LO 
LO 
LO 


1.4 
1.4 
2.4 
2.0 
3.0 

3.0 
6.0 
6.0 
4.0 


July. 


ao 

L8 
L8 
L8 
L8 
L8 


L4 
L4 
L4 
L2 
L2 

LO 
L4 
L6 
10 

ao 

L8 
L6 
L4 
L4 
L8 

L9 
L8 
L8 
L8 
L6 

L6 
L6 
L6 
L4 
L2 

L2 
L2 
L2 
L2 
LI 
LO 


1.7 
1.7 
1.8 
1.8 
1.8 

2.4 
2.2 
1.8 
1.3 
1.2 

1.0 
1.0 
1.0 

ao 

1.8 

1.2 
1.2 
1.2 
1.0 
1.0 


1.0 


1.0 
1.5 
2.8 
3.5 
4.0 
2.0 


0  4 

a6 
2.A 
L8 
LO 
.6 


L4 
L4 
L8 
L6 
L6 

L4 
1.2 
L6 
L8 
L6 

L6 
L6 
L4 
L2 
L2 

LO 

LO 

.8 

.8 

L4 

L4 
L2 
LO 
LO 

.8 

.8 
L4 
L2 
LO 
LO 

.8 


Sept. 


Oct.  I  Nov.  '  Dec. 


.8 
.6 
.6 
.6 
.6 

.6 
.5 
.6 
.4 
.4 

.4 

.4 
.4 
.4 
.4 

.4 
.3 
.3 
.3 
.2 

.1 
.0 
.0 
.0 
.1 

.1 
.1 
.2 
.3 
.3 


.6 
.6 
.6 
.6 
.6 


.8 

.6 

.8 

.6 

.8 

.6 

.8 

.6 

.6 

.6 

.0 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

3.6 

.8 

5.0 

1.7 

3.1 

2.3 

2.3 

2.3 

1.6 

2.0 

1.4 

LO 

.8 

1.0 

.7 

1.0 

.6 

3.0 

.6 

2.0 

.6 

1.0 

.6 

.6 

.6 

.6 

.4 

.6 

.4 

6 

.3 

.6 

L2 

LO 

LO 

.9 

.8 

.8 


.4 
.4 
.5 
.5 
.5 

.0 
.2 
.2 
.2 
.1 

.1 
.1 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.0 
.0 
.1 
.1 
.1 


.3 

.2 

.2 

L6 

1.5 

1.3 
1.3 
2.2 
3.1 
20 

2.0 
2.0 
2.6 
2.3 
2.0 

1.5 
1.4 
1.3 
1.0 
1.0 

1.0 
1.0 
2.C 
7.2 
3.5 

2.7 
2.5 
2.0 
L8 
1.4 
1.3 


L6 

tJ 

L6 

L5 

L4 

ao 

1.2 

L8 

L2 

L8 

_.l 

.1 

—  i  1 

.4 

—  .  1 

.4 

—  .  1 

.4 

—  .  1 

.2 

^^         \ 

*> 

—  .  1 

.2 

—  .1 

.2 

1 

.2 

—  .  1 

.2 

.             l 

.3 

—  .  1 

as 

—  .  1 

.8 

—  .  1 

.3 

.0 

.2 

.0 

.2 

.1 

.2 

.0 

.1 

.0 

.1 

.0 

.1 

.0 

.1 

.0 

.1 

.9 

.8 

.7 

ao 

.7 

ao 

LI 

2.0 

.7 

as 

.5 

L8 

.1 

.6 

.1 

.6 
.6 

1.3 

.6 

1.4 

.6 

1.6 

.5 

1.6 

2.8 

L4 

2.6 

1.4 

1.3 

1.4 

l.U 

1.4 

.8 

1.4 

.8 

1.4 

.7 

1.4 

6 

1.4 

.6 

1.4 

.5 

1.4 

.4 

1.2 

.4 

1.2 

.4 

1.2 

.4 

1.2 

.3 

1.4 

.3 

2.1 

2.3 

4.0 

2.1 

2.7 

1.3 

3.0 

1.0 

2.1 

1.0 

2.0 

1-0 

4.0 

.8 

2.2 

.8 

2.0 

.7 

LO 

.7 

.7 

.7 

2.3 

a  Gage  covered  with  ioe  February  12  to  14. 1899. 
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Daily  gage  height^  in/eet,  of  Etowah  River  at  CatUon — Continued. 


Day. 


1901. 

1 

2 

3.'.'."'.'.'.'. 

4 

5 

6 

» 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2S 

■29 

30 

31 

1902. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

1903. 

1 

2 

3 

4 

5 


Jan. 


2.1 

1.8 

1.3 

.9 

.7 

wm 

.  4 
.7 
.6 
.6 
.6 

6.4 
14.0 
4.5 
2.1 
1.8 

1.4 
1.1 
1.0 
1.0 
1.0 

.8 

.8 
.7" 
.9 
.9 

.9 
1.0 
1.3 
1.2 
1.0 


1.2 
1.0 
1.3 
6.0 
4.1 

2.0 
2.0 
1.8 
4.0 
3.1 

3.0 
2.6 
2.8 
2.1 

1.8 

1.8 
1.8 
1.8 
1.8 
1.6 

1.5 
1.3 
1.2 
1.0 
.9 

.9 
.8 
.8 


1.3 

;i 

3.7 

5.6 

3.3 

11.8 

3.0 

5.4 

2.9 

ai 

2.8 

2.7 

2.5 

2.3 

2.2 

2.2 

2.0 

2.1 

1.9 

2.0 

1.7 

1.8 

1.6 

1.6 

1.6 

1.5 

1.6 

1.3 

1.6 

1.2 

1.4 

1.2 

1.4 

1.1 

1.4 

1.0 

1.4 

1.2 

1.5 

1.2 

1.7 

1.0 

1.7 

.9 

1.7 

.7 

1.6 

.7 

1.9 

.6 

2.0 

.5 

1.9 

.6 

2.0 

.5 

3.0 

1&8 

3.8 

3.6 

3.4 

2.5 

1.0 

1.5 

1.1 

1.0 

1.6 

1.0 

Z.2 

1.0 

4.0 

0.8 
.8 
.7 
.7 
.7 

.6 
.6 
.6 
.6 
.8 

.9 

.8 
.9 
.9 
.9 

.8 
.8 
.7 
.7 
.7 


Apr.  I  May 


1.8 
^.6 
4.8 
3.4 
2.5 

2.3 
2.0 
1.9 
1.3 
1.0 

.9 

.8 

1.7 

3.0 

2.5 

2.0 
1.7 
1.3 
4.0 
4.2 


.6 

3.8 

.6 

2.6 

.6 

2.4 

.8 

1.8 

.8 

1.6 

17.0 

1.5 

6.8 

1.4 

3.4 

1.3 

3.0 

1.2 

2.0 

1.1 

1.8 

ia8 

2.8 

4.3 

2.4 

3.1 

2.1 

ao 

1.8 

2.8 

1.6 

2.8 

1.5 

2.5 

1.4 

2.1 

-    1.4 

1.9 

1.3 

1.8 

1.3 

1.7 

1.3 

1.7 

1.2 

1.6 

1.1 

1.5 

1.0 

1.4 

1.0 

1.8 

1.0 

3.1 

1.0 

2.4 

2.4 

1.7 

1.7 

1.6 

1.3 

1.6 

1.0 

1.5 

.8 

1.5 

.7 

1.5 

.7 

1.5 

.6 

1.4 

.9 

1.4 

.6 

2.5 

.6 

16.0 

.6 

5.4 

.6 

3.2 

9.2 

3.9 

4.0 

3.4 

2.0 

2.9 

2.5 

2.8 

2.4 

2.6 

1.0 
.9 
.9 
.8 
.8 

.8 
.9 
.9 
.9 
.9 

.9 

.9 
.8 
.8 
.9 


Jiuip.  Jaly.  I  Aug.  Sept. 


Oct.  Nov.  Doc. 


4.6 
2.4 
2.0 
3.6 
3.0 

2.8 
3.4 
1.3 
1.2 
1.2 

1.0 
.8 
1.4 
2.35 
5.3 


.9 

4.65 

.8 

3.2 

.8 

3.1 

.8 

2.8 

2.7 

1.7 

12.2 

1.5 

16.6 

1.3 

5.7 

1.2 

3.1 

1.1 

2.8 

1.0 

2.4 

.9 

2.0 

3.6 

1.8 

3.9 

1.6 

2.3 

1.4 

2.1 

2.4 

I 

.5 

.4 

1.0 

.6 

1.1 

.6 

1.0 

.3 

.9 

.3 

.8 

.3 

.7 

.3 

.7 

1.3 

.6 

2.0 

.5 

1.8 

.6 

1.0 

.5 

1.0 

.6 

1.0 

.6 

1.0 

.5 

1.0 

.5 

1.0 

.5 

2.4 

.5 

2.0 

.4 

1.0 

.5 

1.0 

.5 

1.0 

.4 

.8 

.4 

.8 

.4 

.6 

.4 

.6 

.4 

.5 

.6 

.5 

.3 

.4 

.3 

.4 

.3 

.4 

.3 

1.7 

4.5 

1.7 

7.2 

1.6 

4.7 

1.8 

4.0 

1.6 

10.8 

1.7 

1.2 

1.0 

.8 

.7 

.7 
2.6 
1.8 
1.0 

.9 

.8 
.7 
.7 
.6 
.6 

.6 

.8 

1.7 

1.9 

1.6 

1.1 

1.0 

.8 

.7 

.6 

.5 
.9 
.8 
.7 
.7 
.7 


.4 

.4 
.3 
.4 
.4 

.4 
.4 
.4 
.4 
.4 

.3 
.4 
.3 
.3 
.4 

.4 
.4 

.6 
.6 
.7 

.6 
.6 
.5 

.8 
.8 

.8 
.7 
.8 
.8 
.8 
.6 


1.2 
1.2 
1.1 
1.7 
1.1 


1 


.5 
.5 
.5 
.5 
.4 

.4 
.4 
.4 

.4 
0 


1.0 
1.2 
1.0 

.8 
.8 

.2 

.8 
.8 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.4 
.4 
.4 

.4 

.8 
.8 


0.6 
.6 
.5 
.5 
.5 

.4 

1.1 

.7 
.6 
.5 

.8 
1.9 
1.4 
1.2 
1.5 

2.5  I 

3.2 

2.8 

5.0 

3.2 

5.2 
7.0 
13.0 
3.2 
2.5 

2.3 
2.1 
3.9 
2.7 
2.5 
2.4 


2.4 
2.3 
2.2 
2.0 
1.8 

1.7 
1.5 
1.3 
1.1 
1.0 

.9 

.9 

.8 
.8 


.7 
1.5 
2.8 
1.4 
1.0 

.9 

.8 
.7 
.7 
.6 

.6 
.6 
.7 
.8 
.7 


I 


.6 

.8 

1.1 

.7 
.7 


.8 

.8 

1.2 

1.2 

1.4 

1.4 
1.0 
1.0 
1.0 
1.0 

1.0 

.8 
.8 
.8 
.8 

1.8 
1.0 
1.0 
1.0 

.8 


.8 

.6 

3.0 

1.0 

1.0 
1.0 

.8 
.8 
.8 


.5 
.5 
.6 
.5 
.6 


I 


0.7 
.8 
2.9 
2.8 
2.0 

1.0 
.9 

.8 
.6 
.(i 

.6 
.6 
.6 
.5 
.5 


.3 
.3 
.3 
2 
.2 

.2 
.2 
.2 
.2 

.1 
.1 


2.8 

1.8 

.8 

.8 

.8 

.6 
.6 
.6 
.8 
.8 


0.5 
.5 
.5 

.5  I 
.i\ 

.0 
.H 
.6 
.6 
.6 


.7  . 

•  / 

.7  I 
.7 

.6  I 
.6 

.6  1 

.7  ' 

.7 

I 
.7  . 
.7 
.8 

1.0 

1.0 

.9 

.7 
.  i 
.7 


.6 
.5 
.5 
.5 
.5 


■  I 
6 
7 


.7 

.7 

.7 

.8 

.7 

.8 

.7 

.8 

.6 

.8 

.5 

.0 

.5 

.9 

.7 

.9 

.9 

1.0 

.9 

.9 

.8 

.8 

.8 

.4 

.8 

.7 

.8 

.6 

.8 

2.1 

.8 

4.3 

.8 

3.1 

.8 

2.5 

.8 

2.1 

.8 

2.2 

.8 

.5 

.7 

.5 

.8 

.5 

1.0 

.6 

1.0 

.6 

1.6 

0.6 
.8 
.8 
.9 
.9 

.0 
.9 
.9 
.9 
1.2 

1.1 
1.1 
1.1 
1.2 
4.0 

3.4 
3.0 
2.0 
1.7 
1.5 

1.3 
1.2 
1.2 
1.1 
1.2 

1.2 
2.4 
3.6 
20.0 
17.0 
4.0 


2.7 
4.0 
4.2 
2.1 
2.8 

1.8 
1.2 
1.1 
1.1 
1.0 

.9 
.9 

.8 
.8 
.8 

1.7 
l.fi 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

3.5 
3.0 
3.6 
.3.0 
3.0 
3.0 


.4 
.4 
.4 
.4 
.4 


264 


WATER   RESOURCES   OF   GEORGIA. 


Daily  gage  height  y  infest,  of  Etowah  River  at  Canton — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1903. 
6 

0.8 
.8 
.8 
.8 
.7 

2.8 
2.0 
1.8 
1.8 
1.6 

1.6 
1.4 
1.4 
1.3 
1.3 

1.3 
1.8 
1.6 
1,4 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

.4 
.4 
.4 
.4 
.4 

.4 

.6 
.5 
.5 
.5 

.6 
.6 
.6 
.6 
.5 

.6 
1.1 
.9 
.7 
.6 

.5 

.7 

1.7 

1.0 

.7 

.7 

m 
.   / 

.7 

.8 
.7 

2.0 
2.6 
8.0 
4.2 
2.5 

7.0 
6.2 
3.1 
2.1 
2.8 

9.9 
17.7 
5.1 
3.2 
2.5 

2.4 
2.1 
2.0 
1.7 
1.5 

1.6 

1.5 

15.0 

.6 
.6 
.6 
.6 
.6 

.6 

.7 

1.6 

1.0 

.6 

.6 
.6 
.7 

.7 
.7 

.7 
.7 
.6- 
.8 
2.5 

1.2 

2.6 

■   1.0 

1.0 

.8 

.8 
.7 
.6 
.6 

2.9 
2.3 
2.5 
2.6 
3.5 

U.O 
5.5 
3.5 
2.9 
2.5 

2.3 
2.2 
2.0 
V   1.9 
1.8 

5.5 
3.3 
13.0 
6.7 
5.5 

3.0 
2.6 
2.4 
2.9 
12.2 
5.5 

.7 
.7 
.9 
.7 
.7 

.7 
2.1 
1.7 

.9 

.8 

.8 

.8 

.8 

2.0 

1.2 

.8 
.8 
.7 
.7 
.6 

.6 

1.2 

.6 

.6 

.8 

.8 
.8 
.7 
.7 
.7 
.6 

.7 

.7 
.6 
.6 
.6 

.7 
.8 
.8 
.8 
1.7 

2.3 
2.2 
3.4 
3.4 
2.5 

2.2 
2.2 
5.2 
6.0 
3.2 

2.5 
2.4 
2.3 
2.1 
2.1 

2.2 
2.1 
2.0 
1.8 
1.7 

2.3 
1.8 
1.7 
1.7 
1.7 

.6 
.6 
.6 
.4 
.4 

.4 

.7 

1.0 

.9 

.8 

.7 
.7 
.6 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.6 
.5 
.4 
.4 

.5 
.5 
.5 
.5 
.5 

.7 
.7 
.7 
.7 
.8 

.9 

.9 

.9 

1.3 

1.0 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.1 
1.1 
1.1 
1.1 

1.1 

1.1 

1.0 

.9 

.9 

.9 
.9 
.9 
.9 
1.8 
2.6 

.5 
.4 
.3 
.3 
.3 

.2 
.2 

.8 

1.1 

.6 

.3 
.3 
.3 
.3 
.3 

.2 
.2 
.2 
.2 
.1 

.1 
.0 
.0 
.0 
.0 

-  .1 

-  .1 

-  .2 

-  .3 

-  .3 
1.3 

.8 
.7 
.6 
1.5 
.9 

.9 
2.5 
1.4 
2.3 
1.1 

7.5 
6.0 
2.5 
2.5 
2.6 

2.5 
2.0 
1.6 
1.5 
1.3 

1.2 
1.2 
1.2 
1.2 
1.1 

1.1 
1.0 
1.0 
1.0 
1.0 

1.0 
1.1 
3.0 
1.7 
1.5 

1.3 
.6 
.3 
.1 
.0 

.0 
.5 
.2 
.0 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 
^  .2 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

.2 
.1 

-  .2 

-  .3 
.1 

.0 

-  .1 
.1 
.6 

3.8 

.6 
.6 
.5 
.5 
.6 

.5 
.5 
.5 
.4 
.4 

1.0 
1.0 
1.3 
1.2 
1.2 

1.2 
1.2 
5.3 
2.7 
2.0 

2.0 
2.0 
1.9 
1.7 
1.6 

1.6 
1.4 
1.2 
1.0 
.9 

.8 
.7 
.7 
.7 
.6 
.6 

.5 
.4 
.3 
.2 
.6 

.4 

.2 
.3 
.1 
.0 

.0 
.2 
.8 
.3 
.1 

.0 
.5 
.2 
.4 
.0 

.0 
-  .1 
.1 
.1 
.0 

.1 
-  .1 

.0 
.0 
.0 
.0 

1.7 

1.0 

.8 

.6 

1.8 

.7 
1.7 

.9 
1.7 
2.1 

a7 

.7 
.6 
.6 
.6 

.6 
.7 
.7 
.7 
2.5 

1.0 
1.0 
2.2 
1.0 
.9 

.8 
.8 
.7 
.6 
.5 

.5 
.5 
.5 
.5 
.5 
.5 

.5 
1.2 
1.2 

.5 
2.5 

.8 

.4 

&0 

4.0 

1.0 

.8 
1.1 
.8 
.5 
.4 

.3 
.3 
.2 
.1 
.2 

.2 
.0 
.1 
.7 
.5 

.3 
.4 
.3 
.1 
.1 
.0 

.5 
.4 
.3 
.2 
.2 

.2 
.2 
.4 
.7 
.4 

0.6 
.5 
.5 
.5 
.5 

.4 

.4 

.4 

.4 

1.0 

1.9 
.8 
.7 
.5 
.5 

.6 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.1 
.1 
.1 
.3 
.3 

.3 
.1 
.0 
.0 
.0 

-  .1 

-  .1 

-  .2 

-  .1 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .2 

-  .2 

-  .3 

.2 
2.0 
.6 
.5 
.4 

.3 
.2 
.2 
.1 
.1 

a5 

.5 
.5 
.9 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.8 
1.0 
.8 
.8 

.7 
.7. 
.6 
.6 
.6 

.6 
.7 
.7 
.7 
.7 
.7 

-  .4 

-  .4 

-  .3 

-  .3 

-  .4 

-  .3 

-  .3 

-  .35 

-  .4 

-  .4 

-  .3 

-  .3 

-  .4 

-  .3 

-  .4 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .2 

-  .1 

-  .2 

-  .1 

.0 
.0 
.0 
.0 
.0 
.0 

.5 
.4 
.4 
.3 
.3 

.2 
.2 
.1 
.0 
.1 

1.0 
.7 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.8 
.6 
.6 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.4 
.4 

.0 
.1 
.2 
.3 
.4 

.3 
.2 
.2 
.2 
.2 

.2 
.2 
.4 
.6 
.4 

.3 
.3 
.3 
.3 
.3 

.3 
.4 

.7 
.5 
.4 

.3 
.3 
.3 
.3 
.3 

.1 
.0 
.0 
.0 
.0 

.0 
.0 
.1 
.1 
.2 

0.4 

7 

.4 

8.: ; 

.4 

9 

,4 

10 

.  4 

u 

.4 

12 

.4 

13 

.5 

14 

.5 

15 

.4 

16 

.4 

17 

.4 

18 

.4 

19 

.4 

20 

.5 

21 

.4 

22 

.4 

23 

.4 

24 

.4 

25 

.6 

26 

.5 

27 

.5 

28 

.6 

29 

-6 

30 

.5 

31 

.5 

1904. 
1 

.4 

2 

.4 

3 

.4 

4 

.5 

5 

.8 

6 

2.0 

7 

.8 

8 

.6 

9 

.6 

10 

.5 

11 

.6 

12 

.5 

13 

14 

16 

16 

17 

18 

19 

20 

21 

.4 

22 

.5 

23 

.5 

24 

.5 

25 

.6 

26 

.6 

27 

.6 

28 

2.5 

29 

1.0 

30 

.7 

31 

.6 

1905. 
1 

.6 
.5 
.6 
.5 
.5 

.6 
1.4 

.8 
.7 
.6 

.5 
.5 
.5 
.5 

.6 

.8 
1.2 
1.2 
3.7 
4.0 

.3 

2 

.3 

3 

15.2 

4 

7.5 

5 

1.8 

6 

1.2 

7 

.9 

8 

1.0 

9 

6.5 

10 

3.4 

MOBILE  DftAIirAQE  BASIN,  STBEAM  FLOW. 
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Daily  gage  height ,  in  feet,  of  Etowah  River  at  Canton — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

ai 

.5 
.3 
.2 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 

-  .1 
.0 
.0 

Oct. 

Nov. 

a3 

.2 
.2 
.2 
.1 

.1 
.1 
.1 
.1 
.2 

.4 

.3 
.2 
.2 
.4 

.5 
.3 
.3 
.3 

.2 

Deo. 

1906. 
11 

a7 

9.4 

10.0 

2.2 

XO 

1.0 
.8 
.8 
.8 
.7 

.7 
.6 
.6 
.5 
.6 

.5 
.6 
.5 
.5 
.6 
.6 

2.0 
1.6 
4.8 
2.8 
1.8 

1.0 

1.0 

.9 

.9 

1.8 

9.9 

a.9 

2.0 
1.3 
1.0 

.8 
.8 
.8 

1.0 

1.0 

.9 

.9 

.8 

.8 
.7 
.7 
.7 
.7 

3.0 
1.5 
1.0 
1.0 
.9 

.9 
.9 
.8 
.8 
.8 
.8 

a7 

1.0 

1.0 

.7 

.7 

1.0 
.7 
.7 
.7 
.6 

.6 
.7 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
1.3 

.7 

.7 

.6 

1.0 

4.0 
.9 
.8 
.7 
.7 

.7 

.7 

1.0 

A.5 

1.9 

1.2 

1.1 

1.0 

.9 

.9 

.8 

0.4 
.4 

1.2 
.5 
.7 

.6 
.7 
.6 
.0 
1.4 

2.3 
3.7 
2.0 
1.1 
.9 

.9 

.8 

1.2 

1.1 

.9 

7.0 
4.0 
2.0 
1.6 
1.2 

.9 
.7 
.6 
.5 
.7 

.4 
.4 
.4 
.4 

.4 

.4 
.3 
.3 
1.3 
.5 
.7 

2.0 
2.6 
2.0 
1.0 
1.6 

1.0 
.8 
.6 
.6 
.4 

.4 

.3 
.3 
.3 
.8 

.4 
.3 
.2 
.2 
.2 
.2 

3.0 

1.1 

.4 

.2 

.1 

.3 
.2 
.1 

.1 
.0 

.0 
.0 
.0 
.0 

.1 

.2 
.6 
.3 
.2 
.1 
.1 

1.8 

12 

1.0 

13 

.8 

14 

.6 

15 

.8 

16 

.7 

17 

.6 

18 

.6 

19 

.6 

20 

.9 

21 

3.1 

22 

2.0 

23 

1.6 

24 

1.3 

25 

1.0 

.8 

27 

.7 

.7 

29 

1.2 

1.0 

31 

.8 

Rating  tables  for  Etowah  River  at  Canton. 

JANUARY  1  TO  DECEMBER  31, 1896. 


Oase 
hedgbt. 

Die- 
charge. 

heig^. 

Die- 
Charge. 

Qaee 
height. 

Die- 
charge. 

Oage 
height. 

^eet. 

Die- 
charge. 

Feet. 

1 
Sec-ft.  1 

Feet. 

aec.-ft. 

Feet. 

SeC'ft. 
1,880 

8ec.'ft. 

-0.76 

200    1 

0.50 

810 

1.80 

3.20 

3,460 

;     -0.70 

210 

0.60 

870 

1.90 

1,970 

3.40 

3,700 

-0.60 

240 

0.70 

950 

2.00 

2,060 

3.60 

3,940 

-0.60 

270 

0.80 

1,026 

2.10 

2,160 

3.80 

4,100 

-0.40 

320 

0.90 

1,110 

2.20 

2,260 

4.00 

4,350 

-0.30 

360 

1.00 

1,180 

2.30 

2,370 

4.20 

4,600 

-0.20 

410 

1.10 

1,260 

2.40 

2,480 

4.40 

4,850 

-0.10 

470 

1.20 

J, 340 

2.50 

2,590 

4.60 

6,100 

0.00 

610 

1.30 

1,430 

2.60 

2,700 

4.80 

6,360 

0.10 

566 

1.40 

1,620 

2.70 

2,830 

5.00 

5,600 

0.20 

625 

1.50 

1,610 

2.80 

2,960 

0.30 

680 

1.60 

1,700 

2.90 

3,100 

0.40 

750 

1.70 

1,790 

3.00 

3,225 

1 

JANUARY  1  TO  OCTOBER  10,  1897,  AND  JULY  24  TO  DECEMBER  31,  1898.a 


-0.70 

244 

0.60 

1,069 

1.90 

2,067 

8.00 

7,130 

-0.60 

284 

.70 

1,129 

2.00 

2,150 

9.00 

7,960 

-0.50 

344 

.80 

1,200 

2.20 

2,316 

10.00 

8,790 

-0.40 

405 

.90 

1,273 

2.40 

2,482 

11.00 

9,620 

-0.30 

467 

1.00 

1,347 

2.60 

2,648 

12.00 

10,450 

-0.20 

630 

1.10 

1,422 

2.80 

2,814 

13.00 

11,280 

-0.10 

693 

1.20 

1,498 

3.00 

2,980 

14.00 

12,110 

0.00 

667 

1.30 

1,576 

3.50 

3,395 

15.00 

12,940 

.10 

722 

1.40 

1,665 

4.00 

3,810 

16.00 

13,770 

.20 

788 

1.50 

1,736 

4.50 

4,225 

17.00 

14,600 

.30 

866 

1.60 

1,818 

6.00 

4,640 

18.00 

15,430 

.40 

922 

1.70 

1,901 

6.00 

6,470 

19.00 

16,260 

.50 

990 

1.80 

1,964 

7.00 

6,300 

20.00 

17,000 

OCTOBER  11  TO  DECEMBER  31, 1897. 


0.10 
0.20 
0.30 
0.40 
0.50 


336 
416 
502 
580 
676 


0.60 
0.70 
0.80 
0.90 
1.00 


763 

850 

937 

1,024 

1,111 


1.10 
1.20 
1.30 
1.40 
1.50 


1,198 
1,285 
1,372 
1,460 
1,546 


aAbove  gage  height  1.60  this  table  is  a  tangent,  the  difference  being  83  per  tenth. 
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Rating  tables  for  Etowah  River  at  Canton — Continued. 

JANUARY  1  TO  JULY  23,  1808.« 


hei^. 

Dl»-     1 
charge.  ; 

Sec.-fi. 
270 

Gage 
height. 

'      Di8- 
chaige. 

Gage 
height. 

Dis- 
charge. 

1     Gage 
height. 

Dis- 
charge. 

Feet. 

Feet. 

't^ 

Feet         8ec-ft. 

Feet. 

Sec-ft. 

0.00 

1.30 

2.60          2,562 

3.90 

3,720 

0.10 

325 

1.40 

1,470 

2.70          2,653 

4.00 

3.800 

0.20 

380 

1.50 

1.561 

2.80          2,744 

4.10 

3. 884 

0.30 

470 

1.60    ;      1,652 

2.90          2,835 

4.20 

3,068 

0.40 

560 

1.70 

1,743 

3.00    1      2,926 

4.30 

4,052 

0.50 

651 

1.80 

1,834 

3.10    '      3,017 

4.40 

4,136 

0.60 

742 

1.90 

1.925 

3.20          3,108 

4.50 

4.220 

0.70 

833 

2.00          2,016 

3.30          3,199 

4.60 

4,304 

0.80 

924 

2.10          2,107 

3.40          3,290 

4.70 

4,388 

0.90 

1,015 

2.20          2.198 

3.50          3,375 

4.80 

4,472 

1.00 

1,106 

2.30          2,280 

3.60          3,460    ; 

4.90 

4,556 

1.10 

1,197 

2.40    '      2,380 

3.70          3,550 

j        5.00 

4,640 

1.20 

1,28S 

2.50          2,471     ■ 

1 

3.80^        3,640 

1 

1 

225    I 

JANUARY  1,  1809,  TO  JULY  31.  1902.6 

-0.50 

O.IO 

590 

0.70 

r,071 

1.30 

1,569 

-  .40 

275 

.20 

665 

.80 

1,154 

1.40 

1,652 

-  .30 

325 

.30 

740 

.90 

1,237 

1.50 

1,735 

-  .20 

9)5 

.40 

820 

1.00 

1,320 

-  .10 

450    ' 

.50 

905 

1.10 

1,403 

.00 

515    1 

1 

.60 

988 

1.20 

1,486 

AUGUST  1  TO  DECEMBER  31,  1902. 

0.20 

350 

1.30    i      1,130 

1 

2.40 

1 

2,130    \ 

1 

3.50 

3.110 

.30 

380 

1.40 

1,220 

2.50 

2,210    . 

3.60 

3,200 

.40 

420 

1.50 

1,310 

2.60 

2,300 

3.70 

3,290 

.50 

470    ! 

1.60 

1.400 

2.70 

2,390 

3.80 

3,:«o 

.60 

530    I 

1.70           1,490 

2.80 

2,480    1 

3.90 

3,470 

.70 

600 

1.80    '      1,580 

2.90 

2,570    1 

4.00 

3»fi0O 

.80 

680 

1.90           1,670 

3.00 

2,660 

4.20 

3,740 

.go 

T70 

2.00 

1,760     ■        3.10 

2,750 

4.40 

3,020 

1.00 

860 

2.10 

1.850     ;        3.20 

2,840 

1.10 

050 

2.20 

1,940    , 

3.30 

2,930 

1.20 

1,040 

2.30 

2,030 

3.40 

3,020 

JANUARY  1.  TO  AUGUST  15,  1903.e 

0.60 

1 

80O 

1.30 

1,450 

2.00 

1 

2,080 

2.70 

2,710 

.70 

900 

1.40 

l,r.4Q    1 

2.10 

2.170 

2.80 

2,800 

.80 

1,000 

1.50           1,630     i        2.20 

2.260 

2.90 

2,890 

.90 

1,000 

i.eo 

1,720    1         2.30          2,350 

3.00 

2,980 

1.00 

1,180 

1.70           1.810    I         2.40 

2,410 

1.10 

1,270 

1.80    1       1,900 

2.50 

2,530 

1.20 

1,360 

f 

430 

1.00           1,990 

1        2.60 

2,620 

AUGUST  16  TO  D! 

ECEMBE] 

fl  31,  1903. 

0.40 

0.90 

780 

1.40           1,220 

1.90 

1,670 

.50 

500 
670 

1.00  ,       m) 

1.50           1.310    1 

2.00 

1,760 

.60 

1.10    i          950 

1.60           1,400    . 

2.10 

1,850 

.70 

640 

1.20           1.040 

1.70    1      1,490    ; 

2.20 

1,040 

.80 

710 

1.30           1,130             1.80           1,580    j 

2.30 

2,030 

J 
190    1 

FANUARY  1  TO  D 

ECEMBER  31,  1904. 

i 

1 

-0.40 

1 
0.20 

415 

0.80 

810 

3.00 

2,820 

-   .3^ 

215    1 

.;» 

470 

.90              930 

4.00 

3,720 

-  .20 

245 

.40              .'>32     '        1.00 

1,020 

5.00 

4.620 

-  .10 

2^) 

..W              600    ^          1.50 

1,470 

6.00 

5,520 

.00 

320    ' 

.W              675             2.00 

1,920    1 

7.00 

6,420 

1     •'« 

365    ' 

1 

.70 

755     i        2.50 

1 

2.370 

8.00 

7,320 

a  Abovp  gage  height  5.00  foet  this  table  is  the  same  as  the  1897  table.    For  the  period  July  24  to  Decem- 
ber 31,  1898,  use  the  table  which  is  applicable  f  rom  J  aniiary  1  to  Octol)er  10, 1807. 
b  Above  gage  height  1.50  feet  this  table  is  the  same  as  the  table  from  January  1  to  October  10, 1897. 
e  Above  gage  height  3.00  feet  this  table  is  the  same  as  the  1899  table. 
d  Above  gage  height  1.00  foot  the  rating  curve  is  a  tangent,  the  difference  being  00  per  tenth. 
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Estimated  monthly  discharge  of  Etowah  River  at  Canton, 
[Drainage  area,  604  square  milee.] 


^onth. 


1896. 

J  anuary 

February 

March 

September  9-30 

October 

November 

December 

1897. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

18B8. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

loBv. 

January 

February^  25  days 

Mansh 

.April 

May 

June 

July 

Augrust 

September 

October 

November 

December 

The  year 

1900. 

January 

February 

Mar«di 

April 

May 

June  1-9 

July 

Au^st 

September 

October 

November 

December 


Discbarge  in  second-feet. 
Maximum.  Minimum.      Mean. 


6,eoo 

3,850 
1,180 
9fi0 
2.320 
3,940 
1,180 


3,478 
2,316 
6.466 
9,786 
2.1fiO 
2,080 
6,383 
1,347 
1,200 
1,285 
937 
1,981 

9,786 


8,790 
8,790 
15,596 
4.474 
1,984 
4,142 
3,810 
1,984 
1,154 
665 
1,403 
2,980 


15,506 


810 
870 
810 
200 
270 
470 
470 


I 


1,509 
1.603 
970 
280 
476 
906  I 
508  I 


Run-off. 


I 


8ee.-ft.por  >  Depth  in 
sq.  mile.    I   inches. 


2.50 
2.65 
1.61 
.46 
.79 
1.50 

•  Vv 


693 

1.050 

1,050 

1.200 

722  ! 

657 

657 

406 

284 

244 

335 

676 


244 


1,194 

1.96 

1,291 

2.14 

2,335 

3.86 

2.238 

3.71 

1,036 

1.72 

941 

1.56 

1,186 

1.96 

.     850 

1.42 

^          355 

.50 

583 

.97 

563 

.96 

934 

1.55 

1,134 

1.87 

1,652 

1,652 

1,652 

1,652 

1,320 

1,320 

1,320 

1,154 

325 

225 

450 

500 


2.396 

2,987 

3,382 

2.344 

1,681 

1,644 

1,770 

1,534 

729 

472 

614 

1.098 


225 


1,721 


2.85 


1,818 
12.276 
4,972 
4,640 
1,984 
5,470 
3,810 
2,980 
4,640 
6,466 
4,308 
2,814 


820 

988 

1,154 

1,154 

1,237 

1,652 

1,320 

988 

740 

665 

1.071 

740 


976 
2,138 
1,980 
1,956 
1,395 
3,183 
1.853 
1,371 
1,347 
2,038 
1,970 
1.264 


2.88 
2.86 
1.86 
.38 
.91 
1.67 
1.14 


2.28 
2.23 
4.45 
4.14 
1.98 
1.74 
26 
64 
65 
12 
1.07 
1.79 


25.35 


3.97 

4.58 

4.95 

4.30 

5.60 

6.45 

3.88 

4.33 

2.78 

3.21 

2.72 

3.03 

2.93 

3.38 

2.54 

2.93 

1.21 

1.35 

.78 

.90 

1.02 

1.14 

1.82 

2.10 

3&55 


1.62 

1.87 

3.64 

3.68 

3.29 

3.79 

3.24 

3.61 

2.31 

2.67 

&27 

1.76 

3.07 

3.54 

2.27 

2.62 

2.23 

2.49 

3.37 

3.88 

3.26 

3.63 

2.00 

2.41 

268 


WATER   RESOURCES    OF   GEORGIA. 


Estimated  monthly  discharge  of  Etowah  River  at  Canton— Contuamd. 


Month. 


January. . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
Peoember. 


1001. 


The  year. 


January 

February... 

March 

AprU 

May 

June 

July 

August 

September. . 

October 

November.,. 
December... 


1902. 


The  year. 


Discharge  In  second-feet. 


Maximum. 


January.. 
February 
March... 
April 


1903. 


Api 
May. 

June 

July 

August 

S^tember. 
October... 
November. 
December. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


1904. 


The  year. 


14,185 
5,470 

14,000 
4,474 

14,268 
4,889 
2,648 

11,280 
2,814 
2.897 
1,320 

17,090 


17,090 


3,644 
16.094 
13,770 
2,814 
1,403 
2,482 
1,154 
1,040 
2,660 
2,480 
3,830 
3,740 


16,094 


2,800 

15.181 

li;280 

6,470 

2,620 

9,454 

4,889 

2,530 

1,670 

860 

1,310 

670 


15,181 


Minimum. 


1,660 

2,460 

2,010 

1,020 

1,290 

3,540 

840 

7,320 

470 

320 

775 

2.370 


7,320 


988 

1,154 

988 

1,154 

1,154 

1,154 

905 

820 

968 

690 

905 

988 


500 


1,652 
906 

1,652 
988 
740 
740 
740 
350 
530 
470 
420 
680 


350 


900 

1,180 

1,900 

1,810 

1,090 

1,180 

800 

500 

430 

500 

430 

430 


430 


532 
675 
675 
532 
215 
215 
280 
320 
190 
190 
320 
532 


190 


Mean. 


1,965 
2,135 
1,800 
2,299 
2,394 
2,442 
1,817 
2,533 
1,483 
1,039 
1,052 
2,715 


1,938 


2,300 

2,096 

2,929 

1.533 

950 

1,215 

920 

662 

897 

725 

978 

1,737 


1,454 


2,136 

3,934 

4,004 

2,618 

1,460 

2,640 

1,544 

866 

658 

608 

686 

460 


1,782 


720 
916 
914 
660 
469 
479 
418 
979 
278 
236 
480 
724 


606 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


3.25 
3.63 
3.13 
3.81 
3.96 
4.04 
2.18 
419 
2.46 
1.72 
1.74 
4.60 


3.21 


Depth  In 
inches. 


3.81 
4.47 
4.85 
2.64 
1.67 
2.01 
1.62 
.93 
1.49 
1.20 
1.62 
2.88 


2.41 


3.64 

6.62 

6.63 

4.34 

2.40 

4.37 

2.56 

1.42 

.92 

.  9v 

.97 

.76 


2.96 


1.19 
1.62 
1.51 
1.08 
.776 
.793 
.692 
1.62 
.460 
.391 
.795 
1.20 


1.00 


3.75 
3.68 
•3.61 
4.26 
4.57 
4.51 
2.51 
4.83 
2.74 
1.98 
1.94 
5.19 


43.56 


4.39 
4.65 
5.60 
2.83 
1.81 
2.24 
1.76 
1.07 
1.66 
1.38 
1.81 
3.32 


32.60 


4.06 
6.79 
7.64 
4.84 
2.77 
488 
2.95 
1.64 
1.03 
1.14 
1.08 
.88 


39.72 


1.37 
1.64 
1.74 
1.20 
.805 
.885 
.798 
1.87 
.513 
.451 
.887 
1.38 


13.63 


ETOWAH   RIVER   AT   UOWB^, 


Measurements  were  made  at  this  station  for  several  years  in  connec- 
tion with  the  measurement  of  Coosa  River  at  Rome.  Measurements 
were  referred  to  a  bench  mark  on  the  bridge,  and  the  gage  put  in 
July  1,  1903,  by  J.  M.  Giles  was  referred  to  the  same  bench  mark. 
This  gage  is  located  at  the  Second  Avenue  Bridge  in  the  city  of  Rome, 
Ga.,  about  1  mile  above  the  mouth  of  the  river. 
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The  channel  is  curved  for  l^OOO  feet  above  and  below  the  station. 
Both  banks  are  high  and  overflow  only  under  the  approaches  to  the 
bridge.  The  bed  of  the  stream  is  of  rock  and  is  permanent,  but  the 
channel  is  obstructed  by  the  crib  of  an  old  pier  foundation  in  the  mid- 
dle of  the  river.  Discharge  measurements  have  been  made  from  the 
sidewalk  on  the  upstream  side  of  the  singlenspan  iron  bridge  and  its 
approaches.  The  initial  point  for  soundings  is  the  center  of  the  post 
at  the  end  of  the  iron  hand  rail  on  the  right  bank,  upstream  side. 
The  gage  is  a  vertical  timber  driven  into  the  bed  of  the  river  and 
spiked  to  a  birch  tree  on  the  left  bank  about  50  feet  below  the  bridge. 
The  bench  mark  is  the  top  of  the  downstream  end  of  the  third  cross- 
beam from  the  left  bank  end  of  the  bridge;  elevation,  43.00  feet  above 
the  zero  of  the  gage.  The  station  was  discontinued  December  31, 
1903. 

DiBcharge  mecauremenU  of  Etowah  River  at  Rome. 


Date. 


i9oa 

March  14 

June5 

July  1 

July  3 


Ga«e 
height. 


Feet. 
9.65 

iaA6 
a  27 
a  15 


Dis- 
charge. 


Date. 


Sec.-n. 
6,dl6 

17,130 
2,966 
2,704 


igoa 

July  18 

September  4 

November  28 


0ag« 
leight 


heigi 


FeeL 
2.98 
L20 
LOl 


Die- 
charge. 


8ec^ 
2,876 
1,203 
1,080 


DceUy  gage  heighty  infeet^  of  Etowah  River  at  Rome. 


Day. 

Joly. 

a3 

ao 
a3 
ao 
a  5 

2.7 
2.7 

ai 
a4 
a  3 
a2 
a2 

8.6 
9.0 
6i4 

1    4.6 

1 

Aug. 

Sept. 

Oct. 

LO 

LO 

.9 

.8 

.8 

.8 

.7 

.8 

LO 

L7 

L6 

L4 

LI 

LI 

LO 

LO 

Nov. 

-     T-     - 

LO 
LO 
L3 
L9 
2.8 
Z2 
2.0 
L8 
L3 
LO 
LI 
LO 
L6 
L5 
1.3 
L3 

1 

■1 

1 

LO  1 

LO  I 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

L2 

LI 

LO 

LO 

LO 

LO 

LO  1 

Day. 

190a 
17 

18 

19 

20 

July. 

Aug. 

2.9 
2.7 
2.4 

Sept. 

Oct. 

Nov. 

L3 
L6 
2.2 
L8 
L3 
L2 
LI 
LI 
LI 
LO 
LO 
LO 
LO 
LO 

Deo. 

1903. 

1 

2 

ao 
a  6 
a4 
a3 

4.0 

a2 

2.9 
2.7 
2.3 
2.1 
L9 
L8 
1.7 
1.6 
1.8 
4.1 

LO 
.9 
.8 
.7 
.6 
.6 
.6 
.6 
.5 
.5 
.6 
.5 
.5 
.6 
1.0 
2.0 

a4 
a2 
ai 

2.0 
L9 
L8 
L8 
L7 
L6 
L6 
L5 
L4 
L3 
L2 
L2 
LI 
LI 

L2 

'lo' 

LI 
LO 

LO 
LO 

3 

LO 

4 

ao      2.2 

2.9  1    2.0 

2. 8 ;   1.  7 

1.0 

5 

21 

LO 

6 

22 

LO 

7 

8 

9 

23 

24 

26 

2.7 
2.5 
2.4 

L6 
L6 
L5 

LO 
LI 
L2 

10 

26 

2.3  L4 
2.  4  1    1.  3 

2.4  La 

L8 

11 

27 

1.3 

12 

28 

L3 

13 

29 

2.3 
2.9 

2.8 

L2 
L2 
LI 

L3 

14 

30 

L3 

15. 

31 

1.2 

16 

Rating  table  for  Etowah  River  at  Rome  from  JvXy  1  to  December  Sl^  1903. 


Gage 
height. 

Die- 

charge.    , 

1 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Die- 
charge. 

Gage 
height. 

Die- 
charge. 

Teet. 

Sec-h. 

Feet. 

Sec -ft. 

Feet. 

Sec-ft. 

Feet. 

Bec.'ft. 

0.50 

L80 

1,596 

a  20 

2,772 

5.80 

6,180 

.60 

944 

L90 

1,665 

a  40 

3,010 

&00 

6,470 

.70 

9S0 

2.00 

1,733 

a  60 

3,250 

6t20 

6,770 

.80 

1,035 

2.10 

1,801 

aso 

3,490 

&40 

7,070 

.90 

1,082 

2.20 

1,869 

4.00 

3,730 

6.60 

7,375 

LOO 

1,130 

2.30 

1,937 

4.20 

3,975 

aso 

7,686 

LIO 

1,179 

2.40 

2,005 

4.40 

4,224 

7.00 

8,000 

L20 

1,230 

2.50 

2,077 

4.60 

4,478 

7.50 

8,800 

L30 

1,285 

2.60 

2,155 

4.80 

4,741 

&00 

9,600 

L40 

1,344 

2.70 

2,241 

5.00 

5,020 

&50 

10,400 

L50 

1,405 

2.80 

2.335 

5.20 

5,310 

aoo 

11,200 

L60 

1,468 

2.90 

2,437 

5.40 

5.600 

L70 

1,532 

aoo 

2,546 

5.60 

5,890 

1 
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Egtimated  monthly  discharge  of  Etowah  River  at  Rome, 
I  Drainage  area,  1,854  square  miles.] 


Month. 


1903. 

July : 

August 

September 

October  1-17  and  20-31 . . . 

November 

December 


Discharge  In  second-feet.        1 

Maximum. 
11,200 

Minimum. 

Mean. 

1,037 

3,246 

3,852 

1,170 

2,001 

1,733 

000 

1,206 

1,532 

080 

1,162 

2,336 

1,130 

1,360 

1,285 

1,130 

1,168 

Run-off. 


Sec-ft.  per 
sq.  mile. 


Depth  in 
inches. 


L75  I 
LOB  ' 

.65 

.63  ! 

.73. 

.63  I 


Z02 
L25 
.73 
.47 
.81 
.73 


ETOWAH   RIVER   NEAR   ROKE. 

This  station  was  established  August  17,  1904,  by  M.  R.  HaU.  It  is 
located  at  Freemans  Ferry,  about  5  miles  above  Rome. 

The  chaimel  is  straight  for  about  3,000  feet  above  and  1,000  feet 
below  the  station.  The  current  is  swift.  There  is  a  small  shoal  of 
rock  about  50  feet  below  the  gaging  section.  About  1,000  feet  below 
there  is  an  old  fish-trap  dam,  but  this  has  not  been  used  for  years,  and 
is  probably  constant.  Both  banks  are  high,  but  are  subject  to  over- 
flow during  high  water.  The  bed  of  the  stream  is  composed  of  small 
rock  and  pebbles,  and  is  uniform  and  permanent.  There  is  but  one 
channel  at  all  stages,  the  water  being  about  2.5  feet  deep  at  low  water. 
Discharge  measurements  are  made  from  a  small  boat,  the  meter  being 
suspended  from  the  ferry  cable.  Measurements  can  be  made  from 
the  bridge  at  Rome,  as  no  large  quantity  of  water  enters  the  river 
between  the  ferry  and  that  place.  The  initial  point  for  soimdings  is 
the  center  of  the  windlass  for  the  ferry  cable  on  the  left  bank  of  the 
river. 

The  original  gage,  reading  from  0  to  7  feet,  is  attached  to  a  sycamore 
tree  at  left  edge  of  river,  about  250  feet  below  the  ferry.  A  second 
section,  reading  from  7  to  20  feet,  is  attached  to  a  post  10  feet  upstream 
from  the  first  section  and  10  feet  from  the  edge  of  the  river  at  low 
water.  A  third  section,  reading  from  20  to  30  feet,  is  attached  to  a 
maple  tree  opposite  the  post  and  15  feet  farther  from  the  waters  edge. 
The  gage  is  read  once  each  day  by  W.  A.  Gresham,  who  is  paid  by  the 
Georgia  Geological  Survey.  Bench  marks  were  established  as  fol- 
lows: (1)  Head  of  lag  screw  driven  into  root  of  maple,  to  which  gage 
20  to  30  feet  is  attached;  elevation,  19.26  feet.  (2)  Center  mark  on 
copper  plug  set  horizontally  in  brick  wall  of  F.  B.  Freeman's  resi- 
dence, on  east  end  of  house,  near  northeast  comer,  just  below  floor 
level;  elevation,  27.99  feet.  Elevations  refer  to  the  datum  of  the 
gage. 
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Discharge  meaturemerUs  of  Etowah  River  near  Rome. 


Date. 


Qage 
height. 


1904.  Feet. 

AogustlSa '  2.00 

.\ugiist  18b 2.08 

September27ft '  1.37 

October  15* I  1.26 

November  8ft 1.50 


Dis- 
charge. 

Sec.-fL 

1,049 

1,064 

470 

•  W7 

574 


«  At  Rome,  Second  Avenue  Bridge. 


Date. 


1905. 

February  2H. , 

May  12 

Julv24 

October  9 

Ortober9 


Feet. 
3.10 
2.40 
2.11 
1.76 
1.76 


Sec.-ft. 

2,468 

1,613 

1,168 

862 

850 


ft  At  Freeman's  ferry,  5  miles  above  Rome. 


Daily  gage  height,  in  feet,  of  Etowah  River  near  Rome. 


1. 

2. 

3. 

4. 

.  5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


1904. 


Aug.  {  Sept. 


1.75 
1.75 
1.7 
1.7 
1.75 
1.8 
1.7 
1.65 
1.6 
11.6 
1.6 
1.6 


5 
5 
5 
45 


Oct..    Nov.  '  Dec. 


1. 
1. 
1. 

I  1. 
1. 
1. 
1. 

I    1. 

1. 

1. 

1. 

1. 
I     1. 

1. 
I     1. 

1. 


3 
3 
25 

35  I 

3    I 
3 
3 
25  < 

2  I 
35  I 
35, 

3 
3 
3 


1.3 
1.3 
1.5 
1.4 
1.5 
1.6 
1.55 
1.55 
1.55 
1.55 
1.4 
1.4 
a  1.5 
1.6 
1.75 
1.6 


1.55 

1.55 

1.6 

1.7 

1.8 

ai 

3.0 

2.2 

1.9 

1.8 

1.9 

1.95 

1.8 

1.7 

1.7 

1.65 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


1904. 


Aug.  >  Sept.     Oct.  I  Nov 


2.1 

1.4 

2.05 

1.4 

2.1 

1.4 

1.85 

1.4 

1.8 

1.4 

2.5 

1.4 

1.7 

1.4 

3.4 

1.4 

0  3.0 

1.35 

2.1 

1.35 

a2.5 

1.35 

2.8 

1.35 

2.3 

1.35 

1.9    • 

1.35 

1.9 

1.3 

1 
1.6 

a  1.3 

1.55 

L25 

1.55 

1.35 

1.55 

1.3 

1.55 

1.3 

1.55 

1.3 

1.6 

1.2 

1.9 

1  25 

1.75 

1.3 

1.6 

1.3 

1.6 

1.3 

1.55 

1,3 

1.55 

1.3 

1.55 

1.3 

Dec. 


1.7 

1.75 

1.7 

1.7 

1.66 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

3.0 

3.4 

2.5 

2.0 


a  Oage height  interpolated  August  25  and  27.  Septeml)er  10,  (>ctol)cr  18,  and  November  13, 1904. 


Day. 


1. 
2. 
3. 
4. 
5- 

6. 
7- 
8. 
9. 
10. 


U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
•19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28- 
29. 
30. 
.31. 


1906. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

Dec. 

2.0 

2.3 

ao 

2.5 

2.9 

2.4 

2.4 

2.1 

1.9 

2.7 

i 
1 

1.9  I 

2.0 

2.0 

2.3 

2.9 

2.5 

2.5 

2.3 

a  2 

2.1 

2.0 

2.8 

1.8 

2.1 

1.9 

2.2 

2.8 

2.5 

2.4 

2.3  , 

2.9 

2.1 

2.5 

2.1 

1.7 

15.2 

2.0 

2.1 

2.8 

2.4 

2.4 

2.3 

2.4 

2.1 

ao 

2.0 

1.7 

1&2 

1.9 

2.1 

2.7 

2.4 

ao 

'V 

2.5 

2.1 

2.9 

1.8 

1.6 

1 

9.1 

2.3 

2.2 

2.7 

2.7 

2.7 

2.3 

2.8 

2.1 

2.0 

1.8 

1.6  , 

a  9 

2.6 

2.25 

2.6 

2.7 

2.7 

2.3 

4.6 

2.1 

1.9 

1.7 

1.6' 

ao 

2.35 

3.0 

2.6 

2.7 

a  3 

2.2 

4.1 

2.1 

1.9 

1.7 

1.5 

4.1 

2.3 

7.7 

2.7 

2.6 

2.8 

2.2 

4.4 

2.0 

1.8 

1.6 

1.6 

ia5 

2.2 

8.4 

2.9 

2.8 

a3 

2.2 

4.8 

2.5 

1.8 

2.1 

2.1 

9.4 

3.4 

5.9 

as 

2.6 

2.7 

2.2 

a9 

2.9 

l.S 

ao 

2.1    ; 

4.5 

4.7 

4.3 

2.9 

2.6 

2,5 

2.2 

7.0 

as 

2.9 

a  7 

2.0 

as 

15.7 

4.5 

2.9 

ao 

2.4 

2.2  1 

6.0 

ai 

ao 

2.6 

2.0 

4.1 

a3 

7.4 

2.8 

2.9 

2.3 

2.3  ' 

4.0 

s    2.9 

2.1 

2.5 

1.9 

4.5 

6l2 

4.7 

2.7 

2.7 

2.3 

2.6  . 

2.9 

5.1 

2.0 

2.3 

1.8 

4.9 

3.1 

3.7 

2.6 

2.7 

4.9 

2.5  1 

2.7 

4.0 

1.9 

2.4 

1.8 

as 

2.8 

3.3 

'      2.5 

2.9 

4.8 

2.5 

2.5 

a  4 

1.8 

2.3 

1.7 

a6 

2.5 

a2 

,      2.5 

2.6 

as 

2.3 

2.4 

2.6 

l.S 

2.3 

1.6 

a2 

2.5 

ao 

'      2.5 

2.5 

2.7 

2.3 

2.4 

2.5 

1.8 

2.3 

a  3 

2.9 

2.5 

a3 

2.6 

2.4 

2.4 

2.5 

2.3 

2.5 

1.7 

2.2 

2.0 

4.0 

2.5 

11.0 

4.2 

2.4 

2.8 

2.9 

2.3 

2.4 

1.8 

2.1 

1.9 

2.5 

10.0 

4.5 

2.5 

as 

2.5 

2.4 

2.3 

1.7 

2.0 

1.8 

2.4 

5.8 

a  5 

2.5 

4.2 

2.6 

2.3 

2.3 

1.7 

1.9 

1.8 

2.35 

4.5 

ao 

2.4 

9.0 

as 

2.1 

ao 

1.7 

1.9 

1.9 

4.2 

2.35 

as 

2.9 

2.4 

4.8 

2.6  , 

2.1 

ao 

■1.7 

2.0 

2.1 

as 

2.2 

a5 

2.8 

2.4 

a  6 

2.3 

2.2 

2.6 

1.6 

2.2 

2.0 

as 

2.0 

a2 

2.7 

2.4 

a  6 

2.3 

2.1 

2.3 

1.6 

2.3 

2.4 

a  2 

2.0 

ai 

2.7 

2.4 

a  2 

2.8 

2.1 

2.3 

1.6 

2.4 

2.3 

a  2 

2.0 

2.6 

2.3 

2.8 

ao  1 

2.3 

2.2 

1.6 

1.9 

2.3 

a3 

1.9 

2.6 

2.6 

2.8 

2.3 

2.0 

1.7 

1.9 

2.0 

a  3 

2.4 

2.5 

2.5 

2.2 

1.9 

ao 
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Rating  table  for  Etowah  River  near  Rome,  from  AuguMi  17  y  1904,  to  December  SI,  1905. o^ 


Oage 
height. 

chaige. 

Qage 
height. 

IHs- 
charge.. 

Gage 
height. 

Dl8- 

ohaige. 

Gage 
height. 

Dia- 
chaige. 

Feet. 
1.20 

"^ 

Feet. 
1.80 

8ee^. 

Feet. 
2.40 

Sec-ft. 
1,500 

Feet. 
3.00 

Sec-ft. 
2,320 

1.30 

425 

1.00 

930 

2.50 

1,625 

3.20 

2,626 

1.40 

405 

2.00 

1,036 

2.60 

1,755 

3.40 

2,050 

1.60 

570 

2.10 

1,145 

2.70 

1,890 

1.60 

650 

2.20 

1,260 

2.80 

2,030 

1 

1.70 

735 

1 

2.30 

1,380 

2.90 

2,175 

1 
1 

a  This  station  was  established  for  low-water  records,  and  only  these  are  reliable.  The  above  ratlnfr 
table  is  applicable  only  to  gage  heights  less  than  3.5  feet.  As  It  does  not  apply  to  the  higher  gage  hei^^ta 
no  monthly  estimates  have  been  made  for  1906. 

Estimated  monthly  diecharge  of  Etowah  River  near  Rome, 
[Drainage  area,  1,854  square  miles.] 


Month. 

Discharge  In  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  In 
Inches. 

A.aeu8t  (17-31) . . 

1904. 

2,960 
830 
495 
930 

2,960 

735 
460 
360 
425 
610 

1,384 
588 

423 

614 
1,027 

0.746 
.317 
.228 
.331 
.554 

0.416 

8h^pt«mber 

.354 

October 

.263 

November 

.369 

December. 

.630 

AMIGALOI.A    RIVER   NEAR   BALLGROUND. 

This  station  was  established  in  1905.  It  is  located  at  HoUensheds 
Bridge,  one-fourth  of  a  mile  above  Heard's  mill,  and  about  15  miles 
northeast  of  Ballground. 

Discharge  measurements  are  made  from  the  two-span  covered 
bridge,  about  150  feet  in  total  length.  The  meter  can  be  let  down 
through  the  floor  at  the  side  of  the  bridge,  but  the  current  here  is 
rough  and  not  good  for  measurements.  Some  of  the  measurements 
were  made  about  40  feet  below  the  bridge.  The  stream  is  important, 
and  a  good  section  is  difficult  to  find,  but  it  is  probable  that  a  better 
place  than  this  will  be  found. 

Oage  heights  are  determined  directly  from  the  bench  mark,  which  is 
a  point  on  top  of  the  downstream  end  of  the  wooden  floor  beam,  25 
feet  from  the  left-bank  pier;  elevation,  17.00  feet  above  the  datum  of 
the  assumed  gage. 

Discharge  measurements  of  Amicalola  Greek  near  Ballground. 


Date. 


1905. 

June  23 

November  16<» 

November  16o 


Dls- 
chaige. 

Sec.-ft. 
184 
108 
100 


»Made  at  different  section. 


MOBILE  DBAINAGE   BASIN,  STREAM   FLOW.  273 

LONG   SWAMP   CREEK    NEAR   BAIJLGROUND. 

This  station  was  established  in  1905.  It  is  located  at  a  wooden 
iragon  bridge  about  2  miles  southeast  from  Ballground,  and  half  a 
mile  above  the  mouth  of  the  creek,  which  empties  into  Etowah 
River. 

The  current  is  swift  at  the  station,  also  above  and  below  it.  The 
bed  is  sandy,  and  the  water  is  shallow.  Measurements  are  made  from 
the  downstream  side  of  the  wooden  bridge  of  three  spans.  The  middle 
span,  which  includes  all  of  the  creek  at  all  but  high  stages,  is  50  feet 
long,  and  the  two  end  spans  are  35  feet  each.  Gage  heights  are  deter- 
mined directly  from  the  bench  mark,  which  is  a  nail  driven  horizon- 
tally into  the  upstream  side  of  a  large  sycamore  tree  on  the  right  bank 
about  100  feet  below  the  bridge;  elevation,  8.00  feet  above  the  datum 
of  the  assumed  gage. 

Discharge  measurements  of  Long  Swamp  Creek  near  Ballground. 


• 

Date. 

• 

ClafP 
height. 

Dis- 
chargr. 

juTi^24.. . ; 

1905. 

Feet. 
1.27 
.84 

Sec'ft. 
93 

^nvprnliiei*  15 .                                       .                   ; ,  r     . .      ... 

50 

COOSA   RIVER   AT   ROME. 

Coosa  River  is  formed  at  Rome  by  the  junction  of  Etowah  and 
Oostanaula  rivers.  Both  the  tributary  rivers  rise  in  the  northern  part 
of  Georgia  and  flow  for  the  most  part  through  a  hilly,  broken  country, 
well  wooded,  about  one-fourth  of  the  land  being  under  cultivation. 
The  channel  of  the  Etowah  is  straight  and  the  current  swift  and 
unobstructed,  bat  the  Oostanaula  is  rather  sluggish  and  somewhat 
obstructed  by  piers.  The  banks  are  high  and  are  liable  to  overflow 
at  high  stages.  The  gage  is  in  two  sections:  The  first,  0  to  5  feet,  is 
fastened  to  the  downstream  left-hand  comer  of  the  cofferdam  around 
the  center  pier  of  the  turn  span;  the  second,  5  to  44  feet,  is  fastened 
to  the  downstream  side  of  the  same  pier.  The  zero  of  the  gage  Ls  576 
feet  above  sea  level. 

The  measurements  at  Rome  are  made  on  the  Oostanaula  and  the 
Etowah  just  above  their  junction.  The  Etowah  is  measured  at  the 
Second  Avenue  Bridge,  and  the  Oostanaula  at  the  Fifth  Avenue 
Bridge  in  Rome,  and  the  results  are  added  to  give  the  flow  of  the 
Coosa.  The  gage  height  is  taken  from  the  United  States  Weather 
Bureau  gage  at  the  Fifth  Avenue  Bridge  on  the  Oostanaula.  There  is 
practically  no  fall  on  Oostanaula  River  from  the  Fifth  Avenue  Bridge 
to  the  junction;  hence  the  gage  is  used  as  a  Coosa  River  gage,  and 
the  gage  heights  are  considered  as  gage  heights  of  Coosa  River.     The 
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Weather  Bureau  established  this  gage  in  1890,  but  now  maintains  it 
only  from  November  1  to  April  30;  W.  M.  Towers,  the  observer,  has, 
however,  furnished  the  Geological  Survey  with  monthly  reports  of  the 
daily  gage  height  for  the  entire  year. 

The  station  was  discontinued  December  31,  1903,  on  account  of  the 
uncertain  velocity  at  low  stages  of  the  Oostanaula  section. 

Discharge  measurements  of  Coosa  River  at  Rome. 


Date. 


Gage 
heiRht. 


Dis- 


taeightJ  charge. 


September  29. 


1896. 


Feet. 
0.20 


Sec.-ft 


May  7 

October  5. 


1897. 


May  11 

SepteniDcr  17 
October  11... 
October  22. . . 
November  .'K). 


1898. 


January  25. 
January  25. 

May  19 

June  16 

August  4... 
October  13. 


1899. 


February  21 , 


1900. 


4.80 


1.209 


2.75 

4,646 

.15 

990 

1.90 

2,946 

2.60 

3.913 

5.05 

8,324 

4.10 

6.489 

3.90 

6.039 

3.80 

6,540 

3.60 

5,932 

2.75 

4.394 

2.40 

3,352 

1.45 

2,835 

.60 

1.769 

8,115 


Date. 


Gage 
height. 


May  19 

September  13. 
Decembers.. 


1900. 


January  2.3 . 

April  5 

June  22 

October  16. 


1901. 


June  24 

October  8. . . 
November  8. 


1902. 


March  14.. 

June  5 

July  I 

July  3 

July  18 

September  4. 
Novemlier  28. 


1903. 


Feet. 

2.30 

.90 

3.73 


3.60 
9.90 
3.70 
3.15 


1.30 

.80 

1.10 


9.70 
12.55 


2. 
2. 
2. 


80 
70 
85 
90 
75 


Dis- 
charge. 


Sec-ft. 
4.496 
1.992 
6,066 


6.454 

16,690 

6,030 

5.388 


2,483 
1.8O0 
2.332 


16.150 
25;  010 
5.305 
4.653 
4.403 
2.211 
1,892 


Daily  gage  height  ^  in  feet  ^  of  Coosa  River  at  RatM. 


Day. 


Jan.   I  Feb.  I  Mar. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1897. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.3 
1.1 
1.1 
1.0 
1.0 

.9 

.9 

.9 

2.8 

&2 

5.0 
3.5 

a9 

5.0 
3.5 

8.7 
9.5 
5.7 
4.0 
3.5 

3.0 
2.5 


I 


2. 
2! 
2. 
2. 


2.8 
9.7 
11.5 
9.6 
8.2 

5.2 
5.0 
4.3 
5.0 
4.4 

4.5 
7.4 
8.7 
7.2 
5.5 

4.5 
4.0 
3.7 
3.4 
3.0 

4.0 
3.9 
5.6 
11.7 
8.6 

6.7 
4.7 
3.5 


3.3 
3.2 
3.1 
3.3 
.3.5 

7.6 
19.7 
18.9 
15.4 
13.5 

12.0 
11.5 
18.6 
21.3 
23.8 

23.4 
22.6 
21.4 
19.7 
18.9 

17.7 
15.3 
13.7 
12.9 
9.1 

6.0 
5.2 
4.8 
4.5 
4.2 
4.0 


Apr. 


7.1 
7.5 
8.2 
9.4 
14.8 

18.9 
17.0 
14l7 
12.1 
9.6 


May.  I  June.  \  July.     Aug. 


5.0 
6.0 

7.4 
7.0 
5.0 
4.5 
4.0 

3.8 
3.7 
3.5 
3.5 
3.5 


3. 
3. 
3. 
.3. 


3.2 


4.1 
4.0 
3.5 
3.3 
3.0 

3.0 
3.0 
2.8 
2.6 
2.6 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
1. 


4.0 
3.3 
2.8 
2.7 
2.6 


1.8 
2.3 
2.0 
3.0 
2.4 

2.0 
2.0 
2.0 
2.0 
1.9 


2.6 

1.9 

3.0 

1.9 

3.4 

1.8 

4.0 

1.7 

5.0 

1.7 

2.0 
2.8 
2.3 
2.0 

1.8 

1.6 
1.5 
1.5 
1.4 
1.3 

1.2 
1.2 
1.0 
1.1 
2.0 


1.9 


1.7 
1.5  ; 
1.0  I 

.91 
2.0 

I 

1.9 
1.9 
3.0 
2.1 
1.9 

2.6 
2.8 
2.0 
1.6 
1.3 

1.0 
5.2 
4.2 

4.8 
8.8 

12.8 
7.3 
4.4 
3.9 
2.6 

2.6 
3.8 
3.0 
2.4 
1.4 
1.2 


0.8 

.7 

1.2 

1.0 

.8 

.8 
1.9 
2.0 
2.0 
1.6 

2.4 

1.8 

1.3 

.8 

.6 

.6 
2.1 
3.2 
2.4 
1.4 

1.3 
1.5 
1.6 
1.5 
1.1 


.8     - 

.5 

.4 

.4 

.4 

.5 


1.0 
.6 
.3 
.5 
.4 

.3 
.3 
.2 
.1 
.0 

.0 
.0 
.0 
.0 
.0 

.0 

.0 

.1 

.2 
o 

•  «« 

.2 
■  .2 
.2 
.2 
.3 

.3 
.4 
.4 
.4 
.4 


Oct.      Nov.     Dec. 


0.0 
0 


0 


1 
L6 
1.3 
LO 


.8 
.7 
.6 
.6 
.6 


5 
3 
0 

.8 
.8 

.7 
.7 
.7 
.6 
.6 
.5 


0.5 

1.1 

.9 

1.0 

1.0 

1.2 

1.0 

2.3 

1.0 

3.2 

.8 

3.7 

.8 

a.2 

.8 

2.2 

.8 

1.9 

.7 

1.7 

.7 

1.5 

.7 

1.4 

.7 

1.3 

.6 

55.2 

.6 

4.0 

.6 

3.5 

.6 

2.5 

.6 

2.2 

.6 

1.8 

.6 

1.7 

.6 

3.2 

.6 

4.1 

.6 

6.8 

.6 

5.3 

.5 

3.7 

.5 

2.8 

.5 

as 

.9 

2.0 

LI 

2.3 

1.1 

2.0 

.... 

2.0 

MOBILE   DRAINAGE   BASI17,  STREAM   FLOW. 
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Daily  gage  height ,  in  feet ,  of  Coosa  River  at  Rome — Continued. 


Dav. 


Jan.     Feb.     Mar. 


1808. 

1 1.8 

2 1.8 

3 1.7 

4 1.7 

5 1.6 

6 1  L6 

7 1.3 

8 1  L3 

9 1.3 

10 1  1.3 

11 1.4 

12 1  2.0 

1.3 '  2.0 

14 1  4.0 

15 3.8 

16 ae 

17 3.6 

18 '  Z.2 

19 '  2.8 

20 4.4 

21 6u6 

22 6.4 

23 5.0 

24 4.5 

25 7.0 

26 14.0 

27 14.6 

2^ '  11.6 

29 1  8.6 

3) 4.6 

31 3.9 

1890. 

1 3.0 

2 '  3.4 

3 3.0 

4 2.7 

5 2.6 

6 '  2.6 

7 3.6 

8 1  5.9 

9 5.9 

10 1  4.9 

11 ,  4.0 

12 1  4.5 

13 1  4.0 

14 1  3.8 

15 3.6 

16 3.6 

17 4.0 

IS 4.2 

19 4.0 

20 3.7 

21 ,  3.3 

22 '  3.2 

23 3.1 

24 ;  3.5 

25 3.8 

I 

2fi 3.8 

27 3.3 

» 3.0 

29 3.0 

30 1  2.9 

31 4.4 

1900. 

1 1  2.0 

2 i  1.6 

3 1  1.5 

4 1  1.5 

5 -  1.6 


3.6 

ai 

2.8 
2.6 
2.4 

2.2 
2.0 
1.8 
1.8 
1.7 

1.5 
1.5 
L3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 


6.9 
7.8 
6.0 
9.2 
15.3 

18.2 
27.8 
24.0 
22.4 
21.0 

19.0 

16.5 

7.0 

5.0 

5.0 

5.5 
8.9 
9.5 
8.5 

7.7 


6.8 
6.9 
7.3 
6.6 
5.8 

5.5 
19.1 
23.4 


2.0 
1.8 
1.6 
2.0 

ao 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.6 


Apr.     May.    June. ,  July,  j  Aug.    Sept. 


0.0 
6.1 
12 

a6 

9.9 

17.2 
14.5 

ia9 

7.0 
41 

4.0 

a8 
ao 
a5 
as 


2.8 

1.4 

1.2 

2.6 

1.4 

1.0 

2.4 

1.4 

1.0 

,   2.3 

1.4 

1.0 

'   2.2 

1 

1.3 

1.0 

1   2.1 

1.3 

1.3 

a7 

a4 

7.3 

ao 

5.8 

ao 

a7 

ao 

ao 

ao 

2.6 

a6 

2.5 

a2 

2.3 

ao 

2.2 

7.2 

2.1 

8.2 

2.0 

6.0 

1.9 

4.6 

1.8 

40 

2.0 

a7 

8.6 

a  2 

11.4 

19.7 

ia2 

15.0 

10.6 

8.6 

7.9 

6.6 

7.2 

7.8 

9.5 

9.0 

8.2 

8.0 

8.2 

6.8 

15.0 

5.7 

ia4 

5.4 

11.2 

5.2 

9.5 

4.0 

7.0 

4.5 

6.4 

6.0 

.5.9 

16.6 

5.6 

27.7 

.^4 

29.2 

5.2 

25.8 

4  8 

24.9 

4  7 

26.2 

4  6 

24.6 

4  3 

23.0 

41 

22.6 

40 

21.9 

5.4 

18.0 

7.4 

10.6 

9.1 

7.7 

6.7 

6.8 

5.5 

8.8 

4  8 

9.3 

42 

10.2 

4.2 

44 

5.8 

4  2 

5.6 

40 

4.4 

40 

4.1 

40 

2.0 
2.0 
2.0 
2.0 

2.0 
1.0 
1.8 
1.8 
1.7 

1.6 
1.5 
1.5 
1.5 
1.4 

L4 
1.4 
1.4 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 


40 

a  7 
a  7 

a  5 
a  5 

a  5 
a  7 
a  7 
a  6 

3.5 

as 
ai 
ai 
ao 
ao 

2.9 
2.8 
2.8 
2.8 
2.8 

2.6 
2.6 
2.4 
2.6 
2.5 


I 


1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.4 
1.8 
1.8 

1.7 
1.8 
1.8 
2.2 

a6 

a2 
ao 

2.8 
2.6 
2.0 

1.8 
1.8 
1.8 
1.6 
1.4 


ao 

2.6 
2.6 
2.0 
2.0 

2.0 
2.0 
1.9 
1.8 
1.8 

1.8 
2.2 

a  8 

40 

a  5 

2.5 
2.1 
2.0 
2.0 
2.0 

1.8 
2.2 
1.7 
1.7 
1.7 


2.4 

1.7 

2. 

2.2 

2.1 

a 

2.2 

1.9 

3. 

2.0 

1.9 

2. 

2.0 

1.8 

1 

a  3 

1 

6.2 

2.4 

10. 

48 

2.5 

8 

40 

2.8 

8. 

40 

4  2 

7. 

a  8 

4  2 

5. 

2.0 

2.8  i 

a2  < 

1.7 

2.8  I 
2.0  ' 
1.8  i 

1.6  i 
a7  ' 

I 

a7 ' 

2.2  . 
1.9 

1.7  I 
1.6  I 

1.6 
1.4 
1.3 

1.8 

a7 
a8 

2.9 

a? 

42 
41 
42 


1.9 
1.9 

ao 

2.1 
1.9 

2.5 
2.8 
2.0 
1.6 
1.3 

1.8 
5.2 
42 

4  8 
8.8 

12.8 

7.9 
48 

a  9 

2.6 


,6 

,8 

0 

4 

4 

.2 


48 
44 

a2 

44 

ao 

44 
44 

a4 
ao 

9.9 
7.2 
42 

a  4 
ao 

2.6 
2.0 
2.2 
2.2 

a2 


2.8 

ao 

2.2 

2.2 

1.9 

2.7 

40 

44 

a4 

2.0 

2.3 

1.7 

2.2 

1.5 

1.9 

1.0 

1.7 

.9 

1.5 

2.0 

1.4 

1.5 
1.6 
1.5 
1.8 
1.6 

1.4 
1.4 
1.2 
1.1 
1.3 


1.9 

1.8 

1.4 

1.1 

2.0 

7.8 

21.7 

24  3 

22.2 

20.0 

17.6 

1&4 

9.7 

6.0 

5.4 
46 

a8 
a2 
ao 

2.9 
2.7 
2.5 
2.3 
2.2 


.9  I 


Oct.  '  Nov.  Dec 


2.2 

2.3 

2.6 

41 

ai 

ao 

2.7 

2.5 

2.3 

2.1 

a  4 

2.0 

1.6 

1.4 

1.3 

1.3 
1.2 
1.0 
1.0 
1.0 

2.9 
2.3 
1.5 
1.0 
.9 

.8 
.6 
.6 
.6 
.7 


2.0 
2.0 
2.0 
49 
22.0 

2a8 
19.0 
ia4 
16.6 
14  0 

6.6 
42 

a8 
a7 
a6 

a2 
ai 

6.5 
9.0 
6.0 

42 

ao 

40 

ao 
a6 

a3 
ai 
ao 

2.8 
2.6 
2.4 


.4 
.3 
.3 
.3 
.3 

.5 
.7 
.7 
.8 
.6 

1.0 
.9 
.7 
.7 
.6 

.6 
.6 
.6 
.6 
.6 


.9 

.7 

7 

.8 

.6 

.8 

.6 

.7 

.5 

.7 

.5 

.7 

.5 

2.5 

.5 

2.5 

.6 

2.5 

.5 

2.0 

.4 

.5 

2.5 

.8 

2.2 

42 

2,2 

40 

2.2 

a8 

2.2 

as 

2.0 

4  3 

,5 
.0 
,0 
,0 


a  4 

1.5 

1.2 

a  2 

1.5 

1.2 

ao 

1.7 

1.0 

2.8 

1.7 

1.0 

2.6 

1.5 

.9 

2.2 
2.6 
2.4 
2.3 
2.1 

2.0 
2.0 
2.0 
2.3 
2.3 

2.9 
2.9 
40 
6.0 
45 

ao 

40 

ao 

7.0 
47 


ao 

46 

43 

43 

a9 

.7 
.6 
.5 
.5 
.4 

.4 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.4 
.4 

« 

.5 
.9 
.7 
.5 
.5 

.5 

.4 

1.0 

2.1 

1.5 

2.5 

ao 

2.2 
1.9 

1.4 


2.1 
2.2 
2.0 
2.3 
2.3 


5.0 
43 
40 

a7 
a4 

a3 
as 
a2 
ao 
ao 

2.8 
2.7 
2.6 
2.6 
2.0 

2.8 
2.0 

a2 
ao 
ao 

2.9 
2.7 
2.6 
2.6 
2.4 
2.4 


1.1 
1.1 
1.6 
1.3 
1.1 

1.0 
.9 

'  .8 
.8 
.8 

.8 
2.8 
6.1 
5.0 

a  2 

2.0 
1.8 
1.7 
1.3 
1.6 

2.0 
2.0 
1.8 
7.2 
7.5 

5.0 

a  5 
ao 
ao 
a  4 

2.0 


a  2 

2.8 
2.6 

a  5 

7.4 
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Daily  gage  height^  in  feet,  of  Coosa  River  at  Rome — Continued. 


Day. 


1900. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 


1901. 


1902. 


JaD. 


1.5 
1.5 
1.5 
1.5 
1.5 

2.0 
7.0 
9.0 
7.2 
5.5 

3.5 
3.0 
2.9 
5.0 
11.3 

10.6 
8.5 
5.8 
4.0 
3.4 

3.1 
2.8 
2.6 
2.4 
2.1 
2.0 


7.4 
6.4 
5.2 
4.2^ 
4.0 

3.8 
3.5 
3.2 
3.0 
2.8 

8.8 
23.5 
27.0 
23.8 
21.4 

19.8 

17.4 

8.9 

5.0 

4.0 

3.8 
3.8 
3.8 
3.8 
6.7 

6.6 
5.4 
5.2 
5.0 
4.6 
6.8 


28.0 
24.6 
21.9 
17.6 
6.6 

5.6 
4.6 
4.2 
4.0 
3.9 


Feb. 


3.8 
2.8 
2.4 
4.0 
6.9 

7.0 

6.4 

22.6 

27.2 

25.3 

21.2 

18.0 

10.7 

5.0 

4.0 

4.1 
6.8 
7.6 
6.0 
5.8 

5.2 
4.6 
4.0 


6.4 

5.8 

5.5 

15.8 

18.5 

13.8 
9.5 
6.5 
9.6 

12.6 

10.5 
7.6 
6.5 
5.6 
5.0 

4.8 
4.2 
4.2 
4.2 
4.0 

3.8 
3.7 
3.6 
3.6 
3.5 

3.2 
3.2 
3.0 


Mar. 


11.8 
22.0 
24.0 
20.0 
15.6 

9.8 
6.3 
5.7 
5.0 
4.6 


3.8 

6.0 

8.2 

15.0 

13.4 

10.3 
7.5 
6.5 
4.8 
4:2 

5.3 
5.6 
4.5 
5.2 
15.9 

17.5 

14.6 

10.4 

7.2 

8.8 

13.0 
12.1 
8.9 
5.8 
5.7 
5.3 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.8 
5.5 


Apr.     May.    June.    July. 


7. 
8. 
6. 
4. 
4. 


3.6 
3.2 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.6 
3.6 

22.0 
27,0 
24.5 
21.3 
19.2 
16.1 


28.5 
27.6 
24.1 
21.6 
19.2 

14.0 

10.1 

8.7 

7.2 

7.0 


4.0 
3.8 
3.8 
3.6 
3.5 

6.0 
11.0 
7.4 
5.5 
4.5 

5.6 

6.2 

11.0 

11.1 

11.4 

13.6 

12.7 

10.5 

8.6 

8.6 

6.5 
5.3 
4.8 
4.3 
6.0 


8.8 

8.6 

13.0 

13.0 

10.0 

7.9 
6.4 
5.6 
5.2 
4.5 

4.3 

4.2 

4.3 

10.4 

10.1 

7.7 
5.8 
5.2 
9.0 
18.6 

17.2 
15.5 
14.6 
12.7 
6.8 

5.6 
4.8 
4.4 

4.2 

4.1 


21.3 

14.8 

7.2 

5.8 

5.7 

5.2 
6.7 
8.7 
7.7 
6.6 


3.7 
3.6 
3.4 
3.0 
3.0 

3.0 
3.0 
2.5 
2.4 
2.4 

2.4 
2.4 
2.4 
2.9 
3.0 

2.6 
2.5 
2.3 
2.9 
3.2 

2.7 
2.6 
2.5 
2.4 
2.9 
3.0 


4.0 
3.8 
3.8 


3. 

3. 

3. 
3. 


3.4 
3.3 
3.1 

3.0 
2.9 
2.8 
2.8 
2.7 

2.6 
2.6 
2.5 
2.5 
3.0 

10.0 
23.6 
26.4 
21.8 
18.9 

16.5 
11.1 
5.5 
4.9 
4.7 
5.4 


2.9 
2.9 
3.7 
3.4 
3.2 

3.0 
2.9 
2.8 
2.6 
2.6 


4.2 

4.8 

13.0 

12.6 

8.0 

5.9 
6.0 
5.2 
5.3 
4.2 

3.8 
4.8 
6.0 
6.5 
7.2 

4.2 

3.6 

5.5 

14.2 

18.2 

17.0 
15.6 
15.6 
14.2 
10.0 


10.6 
7.6 
5.6 
6.4 
6.0 

4.0 
7.0 
7.6 
5.4 
4.3 

4.0 
3.8 
3.8 
4.0 
4.3 

6.9 
6.0 
5.0 
4.8 
4.0 

3.8 
3.6 
3.6 
3.6 
2.7 

2.7 
3.2 
3.0 
3.6 
3.6 


1.8 
1.7 


7 
7 
7 


Aug. 


1.7 
1.7 
1.7 
2.0 
1.9 


4.2 
3.8 
3.8 
4.3 
4.3 

3.8 
3.4 
3.8 
3.4 
3.4 

3.3 
3.1 
3.0 
2.8 
2.6 

2.5 
2.4 
2.4 
2.4 
'3.6 

2.8 
6.2 
6.8 
6.2 
4.6 
4.0 


3.6 
3.0 
3.0 
2.6 
2.4 

2.2 
5.2 
4.8 
3.3 
2.6 

2.4 
2.3 
2.0 
2.0 
2.0 

1.9 
1.7 
5.5 
3.0 
3.0 

2.4 
2.4 
2.4 
2.0 
2.0 

1.9 
1.7 
2.8 
1.9 
1.9 
1.6 


1.0 


I 


.9 
1.0 
.9 
.9 
.9 


2.5 
2.2 
2.2 
2.0 
2.0 

1.8 
1.8 
1.8 
1.7 
2.0 

1.7 
1.6 
1.8 
2.2 
2.0 

1.6 
1.6 
1.6 
1.0 
2.4 

2.0 
1.8 
1.6 
1.5 
1.6 
1.6 


1.8 
1.8 
1.8 
1.6 
1.6 

2.6 
6.3 
5.9 
3.0 
2.6 

2.5 
3.4 
3.0 
2.3 
4.5 

7.2 
10.5 

9.8 
10.8 
12.5 

10.8 
14.5 
20.8 
23.2 
18.3 

13.1 
6.6 
8.8 
7.5 
6.2 
5.6 


1.2 

1.0 

.8 

.8 

1.5 

1.4 

1.2 

1.2 

.6 

.4 


Sept.  I  Oct. 


1.5 
1.4 
1.0 
1.0 
.8 

.8 
.8 
.8 
.8 
6.5 

11.1 
7.0 
3.2 
2.3 
2.0 

1.8 
1.8 
1.6 
1.6 
1.5 

1.5 
1.4 
1.4 
1.3 
1.3 


6.4 
5.8 
3.7 
3.4 
3.0 

2.9 
2.6 


1       2.2 
2.0 

2.0 

2.K) 

2.0 

1.8 

2.0 

3.0 

2.4 

.      6.0 

11.2 

11.1 

7.0 

3.9 

3.7 

3.3 

2.8 

2.6 

2.5 

2.3 

2.0 

2.0 

2.5 

1.0 

.8 

1.2 

1.0 

1.2 

1.0 

.8 

.6 

.9 

1.0 

.9 
3.8 
5.9 
2.6 

2.0 
1.8 
2.5 
3.2 
3.0 

2.0 
1.6 
1.6 
1.5 
1.4 

1.8 
1.8 
1.6 
1.6 
1.5 

1.5 
1.4 
2.2 
2.2 
2.1 
2.1 


2.6 
2.6 
3.2 


Nov.    Dec. 


2 


2.2 
2.0 
1.9 
1.9 
1.8 

1.7 
1.6 
1.8  I 
2.0 
3.2 


2.6 
2.4 
2.4 
2.0 
1.8 

1.8 
1.6 
1.6 
1.6 
1.6 

1.4 
1.3 
1.3 
1.3 
1.3 
1.2 


2.1 

2.1 
2.0 
1.9 
1.8 

1.8 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.6 

1.8 
2.1 
2.1 
2.0 
5.0 

11.0 

11.5 

8.6 

7.0 

4.0 


1.2 

1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
I.O 

1.0 
1.0 
1.0 
1.0 
1.0 


I 


1.3 
1.3 
1.3 
1.3 
1.8 


1.6 

.2 

1.6 

.2 

1.6 

.2 

1.5 

.2 

1.0 

.2 

2.0 

.4 

1.4 

2.0 

.9 

^  1.6 

.8 

1.0 

.7 

.8 

6.8 
5.2 


3. 
3. 
3. 


2.8 
2.6 
2.6 
2.4 
2.2 

2.2 
2.2 
2.0 
2.0 
2.8 

6.7 
8.0 
7.0 
6.6 
6.6 

5.6 
4.0 
3.8 
3.6 
3.5 
5.6 


1.3 
1.3 
1.3 
1.5 
2.0 

1.8 
1.8 
1.8 
1.8 
1.8 

2.6 
2.6 
2.1 
2.2 
16.4 

17.6 
14.7 
14.0 
13.0 
5.6 


1.6 

3.0 

1.2 

2.0 

1.4 

2.0 

1.4 

3.6 

1.3 

4.0 

3.7 

5.7 

6.0 

21.5 

29.8 

32.6 


1.9 
2.0 
6.2 
6.8 
5.8 

5.0 
4.0 
2.7 
2.5 
1.9 
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DctUy  gage  height^  infeet^  of  Coom  River  at  Rome — Continued. 


D*7. 

Jan. 

Feb. 

Hat. 

Apr. 

M»y. 

Jme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1902. 
11 

3.6 
3.5 
3.4 
3.2 
3.0 

2.8 
±7 
±7 
3.0 
3.2 

3.6 

4.2- 

5.0 

4.0 

3.9 

3.6 
3.6 
4.2 
6.5 
5.8 
5.4 

3.0 
3.9 
3.9 
6.0 
4.3 

4.0 
3.7 
3.0 
2.8 
2.4 

3.0 
5.0 
5.0 
4.8 
3.9 

2.5 
2.4 
2.4 
2.4 
2.4 

2.^ 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.4 
3.2 
4.2 
3.8 

4.4 

4.0 
3.9 
3.8 
3.8 

4.0 
4.5 
4.7 
4.5 
4.0 

4.0 
5.0 
5.6 
5.3 
5.0 

5.5 

5.5 

22.7 

2.8 
3.8 
4.2 
8.4 
13.2 

13.4 
9.7 
18.7 
21.6 
16.6 

15.1 
21.8 
19.6 
14.5 
11.1 

8.7 
24.7 
28.7 
25.5 
21.0 

15.2 
7.1 
5.8 
5.1 
4.8 

4.5 

4.0 

23.1 

6.6 
6.0 
5.6 
6.5 
5.0 

7.0 

14.0 

11.6 

&6 

6.2 

5.6 
5.1 
5.0 
4.7 
4.7 

4.6 

4.2 

5.0 

20.6 

28.9 

26.8 

28.6 
27.1 
34.0 
22.3 
20.5 

15.4 
9.9 
7.7 
6.6 

10.5 

11.6 
16.0 
14.0 
10.1 
9.4 

7.8 
6.8 
6.3 
5.7 
5.3 

11.0 
11.6 
16.9 
22.6 
20.6 

16.0 

9.7 

6.9 

7.8 

22.5 

27.6 

5.6 
5.0 
4.7 
4.5 
4.4 

4.3 
4.5 
5.7 
5.0 
4.0 

3.9 
3.8 
3.7 
3.5 
3.3 

3.2 
3.2 
3.0 
3.0 
2.9 

24.9 
22.0 
19.5 
14.6 
8.0 

7.0 
6.4 
7.7 
10.5 
8.4 

6.7 

6.3 

5.6 

14.3 

13.0 

9.5 
7.4 
6.2 
5.3 
5.7 

5.8 
5.5 
4.9 
4.7 
4.4 

4.9 
4.7 
4.0 
3.9 
3.7 

2.5 
2.4 
3.3 
3.3 
3.3 

2.4 
Z5 
2.3 
2.3 
2.4 

2.4 
2.3 
2.3 
2.1 
2.0 

2.0 
2.0 
1.8 
1.8 
1.8 
1.8 

3.6 
3.6 
3.6 
3.5 
3.5 

3.3 
3.4 
3.5 
3.6 
3.4 

3.3 
3.3 
3.0 
3.0 
3.1 

3.3 
3.0 
3.0 
2.8 
2.5 

2.5 
2.6 
2.6 
2.5 
2.5 

2.3 
2.1 
2.0 
2.0 
2.4 
6.7 

1.9 

}:? 

1.7 
1.6 

1.6 
1.6 
1.5 
1.5 
1.9 

1.6 
1.8 
1.5 
1.3 
1.3 

1.2 
1.2 
1.1 
1.0 
1.0 

6.0 
7.7 
9.0 
7.6 
11.7 

17.1 

11.7 

6.9 

5.3 

4.4 

4.3 
6.0 
4.6 
4.2 
4.0 

3.8 
3.4 
3.0 
2.4 
2.7 

2.5 
2.4 
2.2 
2.2 
2.2 

2.2 
2.4 
6.8 
6.8 
4.0 

1.4 

ti 

1.4 

ZO 
1.4 
1.2 
1.0 
1.0 

.9 
.8 
.8 
.7 
.6 

.5 
.5 
.5 
.7 
2.0 
1.6 

3.0 
3.2 
2.9 
2.7 
2.6 

2.6 
2.6 
2.4 
2.6 
2.6 

2.5 
2.9 
6.9 
11.1 
6.7 

3.7 
3.5 
3.3 
3.0 
2.9 

2.5 
2.4 
3.0 
3.0 
2.6 

2.4 
2.1 
2.0 
1.8 
2.3 
2.6 

0.3 
.3 

1.0 
.6 
.6 

.8 
.6 
.5 
.4 
1.0 

•1.3 

1.0 

.9 

.7 

.5 

.5 
.6 
1.2 
1.7 
1.0 
1.0 

2.8 
2.6 
8.0 
3.3 
3.2 

6.2 
4.6 
8.6 
3.4 
3.0 

2.6 
2.2 
2.0 
2.0 
1.6 

4.3 
3.2 
2.8 
2.2 
2.1 

2.0 
2.0 
1.0 
1.8 
1.6 

1.5 
1.4 
1.4 
1.3 
1.3 
1.2 

a9 

.7 

.6 

Z5 

1.9 

LO 
.7 
.4 
.4 
.4 

1.0 
.8 
.6 
.3 

2.2 

4.0 
3.3 
2.0 
2.0 
1.8 
.^  •  •  • .  • 

1.0 
.9 
.9 
.9 
.8 

.7 
.7 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.9 
1.7 
2,0 
1.5 
1.2 

.9 
.8 
.7 
.5 
.6 

.5 
.5 
.6 
.4 
.4 

2.3 
2.2 
2.2 

2.0 
1.8 

1.6 
1.5 
1.3 
1.1 
.9 

.8 
.7 
.6 
.5 
.4 

.3 
.2 
.4 
.4 
.3 
.3 

.4 
.4 
.4 

.3 
.3 

.3 

.2 

.6 

1.4 

1.6 

1.5 
1.4 
1.3 
1.1 
.9 

.8 
1.2 
1.3 
1.2 
1.0 

.8 
.8 
.7 
.7 
.7 

.6 
.6 
.5 
.4 
.4 
.7 

a8 

.7 
.6 
.6 
.6 

.6 
.6 
.9 

1.5 
1.3 

1.1 
1.1 

1.0 

.9 

1.6 

3.1 
4.8 
3.8 
2.4 
2.2 

.7 

.7 

.8 

1.5 

1.5 

2.0 
2.0 
1.6 
1.4 
1.3 

1.2 
1.2 
1.2 
1.2 
1.0 

1.0 
1.0 
1.0 
1.5 
1.4 

1.3 
1.2 
1.1 
1.0 
1.0 

1.0 

1.0 

.9 

.9 

.9 

1.6 

12 

1.4 

13 

1.2 

U 

15 

1.2 
1.1 

16 

2.4 

17 

4.3 

IS 

4.5 

19 

3.8 

30 

3.0 

k 

21 

4.9 

22 

23 

5.8 
5.8 

24 

5.2 

25 

3.8 

26 

3.0 

27 

2.6 

28 

2.2 

29 

2.2 

30 

2.6 

31 

4.0 

1003. 
1 

.9 

2 

.9 

3 

.8 

4 

.7 

5 

.7 

6 

.7 

7 

.7 

8 

.7 

9 

.7 

10 

.7 

11 

.7 

12 

.6 

13 

.6 

14 

.« 

15 

.6 

16 

.6 

17 

.6 

18 

Jg 

20 

.6 
.0 
.6 

21 

.7 

22 

23 

24 

1.3 
1.3 
1.0 

25 

.9 

26 

27 

.9 
.9 

28 

.9 

29 

.9 

30 ... 

.9 

31 

.9 

278 


WATER  BE80UBGES   OF  GEOBGIA. 


Rating  tables  for  Coosa  River  at  Rome. 

JANUARY  1,  1807,  TO  DECEMBER  31, 1808.« 


Oage 
height. 

Dis- 
charge. 

Oage 
height. 

1     Feet. 

Dis- 
chaige. 

OaM 
height. 

Feet. 

Dis- 
charge. ' 

Oage 
height. 

Dis- 
charge. 

Feet. 

Sec-fL 

atc.'fU 
2,600 

8ec.-fi, 
5,010 

Feet. 

Sec.-fi. 

-0.40 

1       l.fO 

3.80 

7.80 

13,710 

*-  .30 

035 

-       1.80 

2,810 

3.90 

6,105 

8.00 

14,100 

-  .20 

970 

1.90 

2,930 

4.00 

6,300 

8.50 

16,075 

-  .10 

1,010 

2.00 

3,000 

4.20 

6,090 

9.00 

16,060 

.00 

1,070 

2.10   - 

3,190 

4.40 

7,080 

10.00 

18,000 

.10 

1,140 

2.20 

3,320 

4.60 

7,470 

1      11.00 

19,950 

.20 

1,210 

2.30 

3,460 

4.80 

7,860 

12.00 

21,900 

.30 

1,280 

2.40 

3,610 

6.00 

8,250    ; 

13.00 

23,850 

.40 

1,360 

2.50 

3,760 

6.20 

8,640 

14.00 

26^800 

.50 

1,440 

2.60 

3,910 

6.40 

9,030 

16.00 

27,750 

.00 

1,620 

2.70 

4,060 

6.60 

9,420 

1    12- S8 

29,700 

.70 

1,610 

2.80 

4,220 

5.80 

9.810 

17.00 

31,660 

.80 

1,700 

2.90 

4,380 

6.00 

10,200 

18.00 

33,600 

.90 

1,800 

3.00 

4,540 

6.20 

10,590 

19.00 

35,550 

1.00 

1,900 

3.10 

4,700 

'        6.40 

10,980 

20.00 

37,500 

1.10 

2,000    ' 

3.20 

4,860 

6.60 

11,370 

,      21.00 

39,450 

1.20 

2,110 

3.30 

5,020 

6.80 

11,760 

!      22.00 

41,400 

1.30 

2,220 

3.40 

5,180 

7.00 

12,150 

23.00 

43,350 

1.40 

2,330 

3.50 

5,340 

7.20 

12,540 

24.00 

45,300 

1.60 

2,450 

8.60 

5,6X 

7.40 

12,930 

1.60 

2,670 

1 

3.70 

6,716 

7.60 

13,320 

JANUARY  1  TO  DECEMBER  31, 1800.b 


1,470 
1,550 
1,630 
1,710 
1,790 
1,870 
1,050 
2,030 
2,124 
2,218 
2,312 
2,406 
2,500 
2,620 
2,740 
2,860 
2,980 
3,100 
3,260 
3,420 
3,580 
3,740 


2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
.20 
.30 
40 
50 


3. 
3. 
3. 
3. 


3.60 


3. 
3. 


70 
80 


3.90 


.00 
10 
20 
30 
4.40 
4.50 
4.60 


4. 

4. 
4. 
4. 


3,900 
4,060 
4,220 
4,380 
4,540 
4,700 
4,900 
5,100 
5.300 
5,500 
5,700 
6.900 
6,100 
6,300 
6,500 
6,700 
6,901 
7,102 
7,303 
7,504 
7,706 
7,906 


4.70 

8,107 

10.00 

18,760 

4.80 

8,306 

11.00 

20,770 

4.90 

8,500 

12.00 

22,780 

6.00 

8,710 

13.00 

24,790 

5.20 

9,112 

14.00 

26,800 

5.40 

9,514 

16.00 

28,810 

5.60 

9,916 

16.00 

30,820 

5.80 

10,318 

17.00 

32,830 

6.00 

10,720 

18.00 

34,840 

6.20 

11,122 

19.00 

36.850 

6.40 

11,524 

20.00 

38,860 

^.60 

11,926 

21.00 

40,870 

6.80 

12,328 

22.00 

42,880 

7.00 

12,730 

23.00 

44,800 

7.20 

13,132 

24.00 

46,900 

7.40 

13,534 

25.00 

48.910 

7.60 

13,936 

26.00 

50,920 

7.80 

14,338 

27.00 

52,990 

8.00 

14,740 

28.00 

54,940 

8.50 

15,746 

29.00 

56,950 

9.00 

16,760 

30.00 

58,960 

9.50 

17,756 

JANUARY  1,  1900,  TO  DECEMBER  31,  lOOl.c 


JANUARY  1  TO  DECEMBER  31,  1902.«l 


0.80 

1,930 

1.70 

2,985 

2.60 

4,300 

3.50 

^'ZS 

.90 

2,020 

1.80 

3,120 

2.70 

4,450 

3.60 

6,990 

1.00 

2,110 

1.90 

3,260 

2.80 

4,600 

3.70 

6,115 

1.10 

2,230 

2.00 

3,400 

2.90 

4,750 

3.80 

6,300 

1.20 

2.350 

2.10 

3.550 

3.00 

4,900 

,     3.90 

6,500 

1.30 

2,475 

2.20 

3,700 

3.10 

5,065 

4.00 

6,700 

1.40 

2,600 

i        2.30 

3,850 

3.20 

5,230 

1.50 

2,725 

2.4^ 
2.5^ 

4,000 

3.«0 

5,405 

1.60 

2,850 

4,150 

3.40 

5,580 

0.20 
.30 
.40 

1,410 
1,480 
1,565 

0.50 
.60 

1,635 
1,720 

0.70 
.80 

1,810 
1,905 

0.90 
1.00 

2,005 
2,110 

a  Above  gage  height  4.00  feet  the  rating  carve  is  a  tangent,  the  difference  being  195  per  tenth. 
b  Above  gage  height  4.00  f(M*t  the  rating  curve  is  a  tangent,  the  difference  being  201  per  tenth. 
c  Above  gage  height  4.00  feet  this  tablo  is  the  same  as  the  1899  table. 
d  Above  gage  height  1.00  foot  this  table  is  the  same  as  the  1901  table. 
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Rating  tablet  for  Cooaa  River  at  Rome — Continued. 

JANUARY  1  TO  DECEMBER  31,  1903.a 


Oaoe 
height. 

Dii>- 
cbarge. 

Gage 
height. 

Din- 
charge. 

Gage 
height. 

Feel. 

Dis- 
chaige. 

Sec.'ft. 

Gage 
height. 

Feet. 

Dia- 
charge. 

Feet. 

«• 

Feet. 

aec.-ft. 
2,530 

8ee.-n. 
5,725 

0.20 

1.20 

2.20 

3,910 

3.49 

.30 

1.300 

1.30 

2,660 

2.30 

4,  ass 

3.60 

6,055 

.40 

1,510    1 

1.40 

2,790 

2.40 

4.200 

3.80 

6,400 

.50 

1,630 

1.50 

2,920 

2.50 

4,345 

4.00 

6,760 

.60 

1,760 

1.60 

3,060 

2.60 

4,495 

4.80 

7,140 

.70 

1,880 

1.70 

3,200 

2.70 

4.645 

4.3) 

7,  .520 

.80 

2,010 

1.80 

3,340 

2.80 

4,795 

7,910 

.90 

2,140    1 

1.90 

3,480 

2.90 

4,945 

4.80 

8,310 

1.00 

2,270    ' 

2.00 

3,620 

3.00 

5,095 

5.00 

8,710 

1.10 

2,400 

2.10 

3,765 

3.20 

5,405 

a  Above  gage  height  5.00  feet  thU  table  is  the  same  as  the  1809  table. 


Estimated  m^mihly  discharge  of  Coosa  River  at  Rome. 
[Drainage  area,  4,006  square  miles.] 


Discharge  In  secbnd-feet. 


Month. 


1807. 


Maximom.   Minimum. 


January.. 
February. 

March 

April 


lay 


J  ane 

July 

Ang:ust 

September. 
October... 
Noveml)er. 
December. 


The  year. 


January.. 
February. 
March 

^f" 


1806. 


lAy 

June 

July 

Au^st 

September. 

October 

November. . 
December. . 


The  year. 


Iwv. 


January.. 
February. 

March 

April 

May..     . 
June 


July 

.\ugiist 

Sir»ptember. 
Octobt»r... 
November . 
December. 


The  year. 


17,025 

20,925 

44,910 

a*),  150 

8,250 

4,540 

23,460 

4.860 

1,900 

2,570 

2,000 

9,810 


26,970 

6,520 

20,730 

32,040 

4,220 

5,520 

6,690 

17,805 

45,88.5 

44,910 

12, 150 

8,250 


10, 519 

54,  ,538 

57. 352 

28.810 

6,700 

6,700 

24,  .388 

3,900 

5,500 

2,030 

4,700 

13,735 

57,352 


44.910 


45,885 


1,800 
4,220 
4,700 
48,t)00 
2,930 
1,900 
1,800 
1,360 
900 
1.010 
1,440 
1,900 


900 


22,200 
2,110 
2,110 
4,540 
2,330 
2,110 
1,900 
2,930 
3,060 
3,060 
3, 0150 
3,610 


4,820 

10.100 

22,537 

12,304 

4.421 

2,884 

5,184 

2,256 

1,106 

1,518 

1,626 

4,08(> 


6,070 


7,272 
2,705 
4,384 
9,430 
2,778 
2,866 
3,670 
6.079 
12.114 
11,830 
5,213 
4.996 


Run-off. 


1,900 

6,111 

4,060 

6,092 

8,710 

22,5,% 

7, 7a-i 

26,314 

6,700 

13,-^3,3 

3,100 

4,783 

2,740 

3,489 

1,950 

5.499 

1,790 

2,596 

1,550 

2,219 

1,470 

1,684 

1,470 

2,009 

1,870 

4,314 

1,470 

7.9ai 

Sec.-ft.per  i  Depth  in 
sq.  mile.       inches. 


1.20 
2.52 
6.63 

ao7 

1.10 
.72 

1.30 
.56 
.28 
.38 
.41 

1.02 


1..52 


1.82 

.68 

1.10 

2.36 

.69 

.72 

9.17 

1.52 

ao3 

2.96 
1.30 
1.25 


2.22 


1.52 

5.62 

6.57 

3.33 

1.19 

.87 

1.37 

.65 

.55 

.42 

..50 

1.08 

1.97 


1.38 

2.62 

6.40 

3.43 

1.27 

.80 

1.50 

.64 

.31 

.44 

.46 

1.18 


20.52 


2.10 

.71 

1.27 

2.63 

.79 

.80 

10.59 

1.75 

2.26 

3.41 

1.45 

1.44 


29.20 


1.75 

■5.85 

7.57 

3.72 

1.37 

9.97 

1.68 

.75 

.61 

.48 

..56 

1.25 

26.  46 
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Estimated  Toonthly  dxtcharge  of  Coosa  River  at  Rome — Continued. 


Month. 


1900. 

January 

Febniary 

March 

April 

May 

June 9 

July 

August 

September 

October 

November 

December 

The  year 

1901. 

January 

February 

March 

April 

May  

June 

July 

August 

September 

October 

November 

December 

The  year 

1902. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1903. 

January 

February 

March 

April 

May 

June 

July 

August 

Septejnl)er 

Octol>er 

November 

December 

The  year 


Discharge  in  second-feet. 


MitTtiiiiTTn.   Minimum. 


21,373 
53,332 
33,835 
25,996 
11,122 
35,242 
19,705 
5,580 
20,971 
10,519 
21,775 
14,740 


bA^JXl 


52,990 

35,845 

52,930 

36,046 

61,724 

19,966 

9,716 

45,292 

21,172 

5,230 

2,850 

64,186 


64,186 


54,940 

46,900 

56,749 

41,473 

6,115 

3,400 

3,400 

2,965 

6,700 

3,860 

8.308 

12.328 


66,749 


8,710 

66.347 

66;  146 

48,709 

12,127 

35,031 

20,971 

11.122 

3.620 

3,060 

3,620 

2.660 


66,347 


2,725 
2,850 
6,300 
5,755 
3,850 
4,000 
4,000 
2,725 
1,930 
2,010 
2,600 
3,400 


1,930 


4,600 
4,900 
4,600 
6,901 
4,160 
4,450 
2,860 
2,850 
3.120 
2,350 
2,110 
2,475 


2.110 


4,460 
6,300 
7,102 
4,750 
3,120 
2,110 
1,035 
1,480 
1.480 
1,410 
1,410 
2.225 


1,410 


3.620 
4,795 
9,313 
6.225 
3,620 
3,91Q 
3,340 
2.630 
1,510 
1,280 
1,880 
1,750 


Mean. 


6,864 

14,736 

14,714 

12,060 

5,129 

14,154 

7,580 

3,488 

3,960 

3,406 

5,438 

7,096 


8,218 


15,460 

12,186 

13,406 

15,578 

12,533 

8,316 

4.441 

13,780 

6,380 

3,414 

2,316 

13,428 


10,103 


11.816 

14.812 

21,957 

10,016 

4,069 

2,836 

2,214 

If  WX) 

2,605 

2,346 

2,572 

6,885 


6,920 


5,442 
55,376 
27,111 
15,788 

5.278 

5.616 
4.472 
2,002 
2.002 
2.512 
1,965 


1,280 


8,932 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


1.71 
a68 
a  67 

aoi 

L28 

a53 

1.89 

.87 

.99 

.86 

1.36 

1.77 


Z05 


a86 

ao4 
a34 

3.88 
3.12 
2.06 
1.10 
3.44 
1.50 
.85 
.58 
3.35 


2.52 


2.95 

3.70 

&48 

2.60 

1.02 

.71 

.56 

.60 

.63 

.60 

.64 

1.47 


1.73 


1.36 

6.34 

6.78 

a95 

1.32 

2.40 

1.40 

1-12 

.60 

.50 

.63 

.60 


2.23 


Depth  ta 
incbes. 


l.»7 
a83 
4.33 
a36 
1.48 
a94 
2.18 
1.00 
1.10 
.96 
1.52 
2.04 


27.73 


4.45 
a  17 

ass 

4.33 

aeo 

2.32 
1.27 

a97 

1-77 
.98 
.65 

a86 


34.22 


a40 

ass 

6.32 

2.79 

1.13 

.79 

.63 

•  do 

.70 

.68 

.71 

1.69 


2a  32 


1.57 

6.60 

7.82 

4.41 

l.ffi 

2.68 

1.61 

1.29 

.56 

.58 

.70 

.68 


20.92 


OOSTANAULA   RIVEB    AT    BESACA. 


This  station  is  located  at  the  bridge  of  the  Western  and  Atlantic 
Railway,  in  the  town  of  Resaca,  800  feet  south  of  the  depot.  It  is  a 
United  States  Weather  Bureau  station  at  which  the  gage  readings  are 
maintained  for  half  the  year  only.  During  the  years  1896  to  1898, 
inclusive,  the  United  States  Geological  Survey  maintained  the  gage  for 
the  other  half  of  the  year,  making  the  gage  height  record  complete, 
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but  for  other  years  only  the  half-year  records  of  the  Weather  Bureau 
are  available.  No  estimates  of  discharge  were  made  from  1901  until 
the  beginning  of  1905,  when  the  station  was  reestablished. 

The  channel  is  slightly  curved,  the  same  curve  extending  about  300 
feet  above  and  below  the  bridge.  The  current  is  moderate,  becoming 
rather  sluggish  at  low  water.  The  right  bank  is  rock  at  the  edge  of  the 
water,  and  has  a  solid  stone  abutment  and  railroad  embankment  above 
high-water  level.  The  left  bank  is  low,  cultivated,  and  overflows  dur- 
ing high  water  480  feet  to  the  end  of  the  trestle.  The  bed  of  the  stream 
is  composed  of  rock  near  the  right  bank,  but  other  parts  appear  to  be 
sandy;  to  the  left  of  the  pier  it  is  nearly  filled  up  with  logs  and  brush. 
There  is  one  channel,  broken  by  one  pie^  at  ordinary  water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
iron  bridge,  which  consists  of  three  spans  of  120  feet  each,  and  480  feet 
of  trestle  approach  at  the  left  bank.  The  left  span  of  the  bridge  is 
entirely  outside  of  the  river,  except  at  high  water.  Measurements  are 
also  made  from  a  boat  at  the  ferry  about  200  feet  above  the  bridge, 
where  the  section  is  somewhat  better.  The  initial  point  for  soundings 
is  the  end  of  the  bridge  at  the  right  bank,  downstream  side. 

Gage  heights  are  observed  from  the  United  States  Weather  Bureau 
gage,  which  is  a  heavy  timber  attached  vertically  to  the  downstream 
side  of  the  center  pier  of  the  bridge.  Bench  marks  were  established  as 
follows:  (1)  The  top  of  the  downstream  end  of  the  second  crossbeam 
from  the  right  bank;  elevation,  38.94  feet.  (2)  A  cross  mark  on  the 
top  of  the  limestone  bowlder  on  the  north  side  of  the  river,  about  130 
feet  from  the  end  of  the  railroad  bridge  and  40  feet  west  of  the  railroad 
track;  elevation,  34.23  feet.     Elevations  refer  to  the  datum  of  the 

gage. 

Discharge  measurements  of  Oostanaula  River  at  Resaca. 


0  Date. 


1896. 

July  27 

August  19 

October  13 

1807. 

May  25 

Ifay29 

June  23 

September  23 

November  14 

December  24 

December  30 

1806. 

May  21 

July  29 

August  20 

Aogust  27 

IcWv. 
April  26 


Gage, 
height. 

Dis- 
charge. ; 

1 
8ec.-ft.  ; 
1,133  ' 
492 
001 

Feet. 
2.90 
1.47 
1.70 

3.48 
3.26 
2.44 
1.20 
1.46 
7.10 
3.42 

1,535 

1,380 

972 

406 

510 

4,642 

1,630 

2.65 
5.41 
3.79 
4.65 

1,100 
2,567 
1,811 
2,397  1 

1 

8.05 

1 

5,146 

II 

Dat«. 


Oa«e  : 
leignt. 


Dls- 
heiglit.  I  charge. 


1899.                           I  Feet. 

May  20 1  4.15 

June  9 1  3. 10 

June  21 3. 05 

October  14 1.75 


April  30 

MAyl5 

May  25 

December  11 . 


1900. 


1904. 


September  26<>. 
November  25  a. 
December  21 


March  14. 

June  7... 


1905. 


September  26. 


8.00 
3.60 
3.75 
4.30 


.05 
1.57 
1.79 


5.10 
3.30 
1.91 


Sec-ft. 

1,671 

1,171 

1,087 

644 


5,118 
1,466 
1,539 
1,919 


273 
427 
389 


2,521 

1,339 

596 


a  Made  at  di£terent  sectloiu. 
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Daily  gage  height,  in  feet,  of  Oostaruiula  River  at  Resaca. 


Day. 


1896. 
1 

5.5 

2 

4.6 

3 

4.2 

4 

3.8 

6 

3.4 

6 

3.0 

7 

2.9 

8 

3.3 

9 

4.0 

10 

4.0 

11 

3.6 

12 

3.4 

13 

3.3 

14 

3.1 

15 

3.0 

16 

2.9 

17 

3.7 

18 

4.0 

19 

3.8 

20 

3.4 

21 

3.2 

22 

3.4 

23 

6.7 

24 

10.8 

25 

11.5 

26 

10.0 

27 

6.2 

28 

5.2 

29 

4.7 

30 

4.3 

31 

4.0 

1897. 
1 

2.2 

2 

2.2 

3 

2.2 

4 

2.2 

5 

3.0 

6 

3.05 

7 

2.75 

8 

2.5 

9 

2.4 

10 

2.3 

11 

2.25 

12 

2.25 

13 

2.25 

14 

5.45 

16 

7.5 

16 

5.1 

17 

4.1 

18 

5.4 

19 

5.2 

20 

4.4 

21 

9.6 

22 

8.7 

23 

6.1 

24 

5.0 

25 

4.4 

26 

4.0 

27 

3.7 

28 

3.4 

29 

2.7 

30 

3.1 

31 

3.5 

1898. 
1 

3.1 

2 

2.95 

3 

4 

2.7 
2.6 

6 

2.6 

Jan. 


Feb. 


3.9 
3.9 
4.6 
4.8 
4.5 

10.7 
16.7 
15.5 
15.9 
14.1 

9.3 
6.9 
5.0 
9.1 
9.7 

7.8 
6.4 
5.7 
5.3 
5.0 

4.7 
4.3 
4.1 
4.0 
4.0 

3.9 
3.8 
3.7 
.1.7 


3.8 
13.9 
14.0 
13.2 

8.7 


5.7 
5.4 
4.7 
4.5 
4.5 

5.0 

4.6 

11.4 

12.0 

10.6 


Mar.     Apr.     May 


3.7 
3.7 
3.7 
3.6 
3.5 

3.4 

3.8 
4.2 
3.9 
3.6 

3.4 
4.5 
4.9 
4.0 
3.7 

3.6 
6.5 
8.4 
6.6 
7.8 

7.1 
5.8 
5.2 
4.9 
5.3 

6.0 
4.7 
4.4 
4.2 
4.0 
4.6 


4.6 
4.4 

4.2 
4.3 
5.9 


6.2 

10.6 

7.3 

18.0 

7.6 

18.8 

7.0 

19.0 

6.0 

16.2 

5.8 

10.7 

8.6 

16.5 

9.8 

21.7 

7.7 

21.7 

6.4 

24.6 

2C.0 
25.3 
23.8 
21.3 
18.9 

18.2 
18.4 
17.5 
12.7 
8.4 


7. 
6. 


6.6 
6.0 
6.0 
6.0 


6.15 

4.6 

4.2 

3.9 

3.8 


4.8 
11.8 
11.6 
11.7 

6.6 

5.4 
b.O 
4.9 
4.8 
4.3 

4.2 
4.0 
3.8 
3.7 
3.6 

3.6 
3.6 
3.5 
3.5 
3.4 


3. 
3. 
3. 
4. 
3. 


3.3 
3.1 
3.4 
3.4 
3.3 
3.1 


7.3 
11.4 
12.4 
12.5 
18.6 

20.3 
19.6 
16.3 
10.1 
10.4 

8.6 
7.6 
6.8 
6.4 
6.8 

8.2 
7.0 
6.2 
5.8 
5.5 


5. 
5. 
4. 
4. 

4. 

4. 
4. 

4. 


4.4 
4.3 


Jane. 


3.1 

10.05 

2.9 

7.0 

3.0 

5.7 

3.1 

5.05 

a  as 

11.96 

6.4 

5.05 

4.6 

4.4 

4.25 

4.1 

4.0 

3.95 

3.85 

3.85 

3.95 

4.9 

5.45 

8.45 

8.75 

6.7 
4.7 
4.4 
4.1 
3.95 

3.85 

3.8 

3.75 

3.6 

3.5 


3. 
3. 
3. 
3. 
3. 
3. 


35 

3 

25 

25 

15 

5 


4.5 

4.25 

4.1 

3.9 

3.8 


July.     Aug.  I  Sept.     Oct. 


4.25 

3.6 

3.6 

3.65 

3.35 

3.16 

3.0 

2.9 

3.0 

3.15 

2.9 

2.75 

2.7 

2.6 

2.56 

2.6 

2.7 

2.9 

2.75 

2.6 


2. 
2. 
2. 
2. 

2. 


6 
45 
35 
35 

45 


2.45 

2.3 

2.25 

3.5 

2.9 


2.65 

2.3 

2.25 

2.2 

2.1 


2.6 

2.25 

2.2 

2.15 

2.2 

2.55 

6.2 

3.6 

2.8 

2.8 

3.25 

3.3 

2.9 

2.65 

2.3 

2.16 
3.1 
2.9 
3.4 
11.8 

7.85 

9.0 

7.2 

4.2 

3.25 

4.05 

4.4 

3.9 

3.2 

2.8 

2.55 


2.1 

2.3 

2.65 

2.4 

2.15 

2.0 

1.9 

1.8 

1.75 

1.75 

1.65 

1.65 

1.7 

1.6 

1.6 

1.7 
1.7 
1.7 
1.5 
1.35 


1.3 

1.26 

1.2 

1.5 

3.2 


2.8 

1.95 

1.7 

1.6 

1.4 

1.3 


3. 
4. 
3. 
2. 
2. 

3. 
2. 
2. 
2. 


15 

0 

45 

ST) 

5 

2 
75 
6 
15 


2.1 

2.1 

2.55 

3.0 

2.2 

2.1 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
1. 
1. 


0 
2 
6 
6 
2 

05 
0 

85 
75 

1.7 

1.85 


1.2 

1.25 

1.2 

1.25 

1.16 

1.16 

1.3 

1.1 

1.1 

1.05 

1.0 

1.0 

1.5 

1.25 

1.1 

1.05 

1.0. 

1.0 

.95 

.9 

.9 

.85 
1.95 
1.55 
1.26 

1.2 
1.1 
1.1 
1.7 
8.35 


1.6 

1.6 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 


.3 

.3 
4 
1.25 
1.2 


1.15 
1.15 
1.15 
1.15 
1.15 

1.15 

1.15 

1.1 

1.2 

1.0 


Nov.  ,  Dec. 


6.5 

3.7 

2.05 

1.65 

1.6 


1.5 

1.4 

1.4 

1.35 

1.9 


9.25 

6.7 

4.6 

3.95 

3.6 


1.4 

3.15 

3.2 

1.3 

2.1 

3.0 

1.3 

2.0 

2.9 

1.3 

2.1 

3.0 

1.2 

1.85 

3.6 

1.2 

1.2 

1.65 

1.65 

1.6 

1.46 

1.35 

1.3 

1.2 

1.15 


1.16 

1.2 

1.2 

1.36 

1.9 

1.6 

1.5 

1.4 

1.95 

1.55 


1.7 

3.0 

13.65 

11.35 

11.1 

4.26 

3.3 

3.0 

2.7 

2.6 


2. 
2. 
2. 
2. 


5 

36 

4 

36 


2.25 

2.2 

2.1 

2.15 

3.8 

8,7 


2.45 

2.3 

1.0 

2.3 

1.9 

1.05 

3.0 

1.9 

1.05 

2.4 

1.8 

.95 

2.5 

1.8 

.95 

1.9 

5.9 

2.65 

2.0 

4.9 

12.8 

1.9 

3.8 

19.1 

1.75 

3.8 

21.0 

1.7 

7.0 

21.0 

1.05 

1.1 

1.05 

1.05 

1.05 

1.1 

2.05 

3.0 

1.8 

1.6 

1.46 

1.35 

1.2 

1.15 

2.15 

2.05 

2.0 

1.8 

1.75 

1.5 

1.4 

1.35 

1.36 

1.35 

1.3 

1.3 


2.7 
2.65 
2.6 
6.66 
18.7 


1.35 

2.05 

2.3 

2.1 

1.9 

1.75 
1.65 
1.56 
1.55 
1.55 

1.55 

1.6 

1.45 

1.45 

1.45 

1.4 

1.4 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.45 

1.4 

1.4 

1.65 

1.8 

1.75 

1.75 


3.66 

3.6 

3.6 

3.5 

3.4 


3.3 
3.1 
2.9 
2.8 
4.2 

3.9 
3.3 
3.0 
3.0 
2.9 


2. 
2, 

2. 

2. 
2, 


8 
6 

66 
55 

4 


2.3 

2.25 

2.2 

2.2 

2.2 

2.2 


85 

65 

0 

65 

1 


5.7 
4.3 
3.1 
2.6 
2.35 

2.2 

2.2 

2.1 

4.15 

5.3 

4.45 

3.4 

2.9 

2.75 

5.25 

6.2 

8.45 

9.25 

7.5 

4.95 

4.45 

4.9 

4.25 

3.75 

3.4 

3.2 


5l3 

4.8 
4.5 
4.6 
6l6 
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DaUy  gage  height,  in  feet,  of  Oostanaula  River  at  Retaca — Continued. 


Day. 


6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 
20. 


1896. 


Jan. 


2.6 

2.8 

3.0 

2.85 

2.76 

2.7 
6u8fi 

a7 

6.85 
5l85 

6.3 
6.5 
5.1 
4.7 
8.9 


Feb. 


3.8 

3.8 

3.7 

3.55 

3.45 

3.4 

3.3 

3.3 

3.15 

3.1 

3.05 

2.9 

2.9 

3.0 

3.0 


linr.     Apr.     Hay.  I  June.  '  July. .  Aug.    Sept.     Oct. 


2.9 

2,75 

2.7 

2.65 

2.65 

2.65 
2  6 
2.6 
2.7 
4.1 

8.15 

9.4 

5.95 

5.35 

4.6 


17.7 

15.1 

12.1 
9.75 
5.85 

5.45 

5.5 

5.0 

5.1 

5.5 

6.3 
5.0 
4.6 
4.45 

5.6 


3.65 

3.55 

3.55 

3.4 

3.36 

3.2 
3.2 
3.1 
.$.  1 
d.a5 

2.9 

2.85 

'2.H 

2.  irt 

2. 75 


2.0 
2.0 
1.9 
1.9 
1.86 

1.86 

1.75 

2.4 

3.5 

2.8 

2.5 
2.4 
A.  »5 
4.0 
5.3 


2.2 

2.5 

4.75 

2.9 

3.2 

2.9 
2.6 
2,1 
2.2 
3.4 

3.7 

2.75 

2.4 

2.1 

2.0 


4.3 
4.1 
3.7 
3.4 
3.7 

7.15 
6.7 
5.4 
4.  /.> 
3.85 

3.4 
4.0 
3.2 
4.3 
4.0 


19.2 

17.1 

11.6 

7.0 

6.4 

5.0 


4. 
4. 

3. 
3. 


6 
4 
95 

8 


3.7 

3.5 

3.35 

3.2 

3.1 


22.0 
23.3 
21.75 
16.7 
6.9 

5.65 

5.15 

4.7 

4.55 

4.3 

4.1 
4.0 
8.0 
9.5 
6.3 


I 


Nov. 


3.46 

3.8 

3.9 

3.66 

3.4 

3.7 
3.7 
3.7 
4.4 
4.16 

4.85 

4.1 

4.4 

6. 75 
7.15 


I>ec. 


6.2 
5.4 
4.9 
4.6 
4.3 

4.2 
4.0 
4.0 
4.0 
3.7 

3.6 
.i.  6 
3.7 
3.7 
4.7 


21 10.65 

22 9.0 

23 7.3 


24. 
25. 


7.05 
8.8 


3.0 
2.95 
2.9 
2.8 

2.8 


4.1 
3.85 

a  6 

3.45 
3. 55 


5. 
4. 
4. 
10. 
9. 


65 

55 

2 

6 

4 


2.6 

2.6 

2.5 

2.55 

3.0 


6.0 

4.45 

3.9 

2.65 

2.4 


1.9 

1.75 

1.9 

1.8 

2.2 


3.35 

5.3 

3.5 

2.95 

2.9 


3.0 

3.0 

5.35 

4.7 

4.4 


5.0 

5.0 

5.85 

4.9 

4.4 


6.0 

5.15 

7.8 

7.1 

6.95 


5.6 
4.9 
6.0 
5.3 
4.55 


36. 
27. 
28. 
29. 
». 
31. 


1. 
2. 
3. 
4. 
5. 


6. 

7.. 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
15. 


16. 

17. 
18. 
19. 
30. 


21. 
22. 
23. 
24, 
25. 

26. 
27. 
28. 
2y. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 


IckW. 


1900. 


17.1 

16.0 

13.65 

8.2 

6.05 

6.5 


5.1 
5.0 
4  6 
4.2 
4.1 

4.5 

7.5 

9.36 

8.8 

6.2 

6.S6 

6.0 

5.8 

6.3 

6.6 

6.15 

6.1 

6.25 

6.65/ 

6.1 

4.85 

4.7 

4.5 

4.65 

5.5 

6.3 

4.8 

4.66 

4.4 

4.2 

6.1 


(°) 
(«) 
(°) 

(fl) 

2.7 
2.6 
2.4 
2.6 


2.7 
3.0 
3.25 


6. 
12. 
11. 
10. 


9.56 

8.1 

8.2 

8.65 

7.7 

6.9 

6.4 
17.5 
20.2 


3. 
3. 
3. 
3. 
4. 


4.2 
3.7 
3.6 
5.6 
9.1 


11.0 

8.8 

7.96 

16.0 

19.9 

21.9 
26.6 
26.5 
25.3 
22.2 


16.8 

8.2 

7.0 

&36 

6.7 

3.95 
3.6 
3.3 
6.0 
11.86 
12.6 


16.2 
9.6 
8.0 
7.4 
9.3 


7.15 

6.5 

5.9 

5.3 

4.9 


13.4 

10.3 

8.4 

8.1 

10.2 


6.4 
6.1 
6.0 
8.0 
16.0 

22.0 
28.6 
27.3 
26.6 
26.2 

27.3 
26.2 
21.1 
17.0 
11.0 

9.0 

8.6 

7.9 

11.66 

11.4 

11.4 


6.0 
7.3 
6.8 
6.9 
6.4 

6.1 

6.9 

11.3 

16.6 

14.2 


8.9 
7.8 
7.4 
7.0 
6.8 

6.5 
6.2 
6.0 

ai 

6.0 

6.8 
6.6 
5.4 

a4 

8.6 

8.7 
7.0 
6.3 
5.8 
6.5 


6.8 
5.4 
5.3 
5.6 
6.3 

6.0 
6.2 
6.0 
4.8 
4.6 


10.4 

9.0 

9.4 

8.9 

7.5 

14.3 

6.8 

13.9 

2.6 

2.35 

2.3 

2.25 

2.25 


2.2 
2.2 
2.3 
2.1 
2.0 


3.2 

3.4 

5.3 

5.25 

4.2 

5.2 


3. 45  •    4. 3 


6.8 
5.7 
6.5 
5.3 

4.8 

4.6 
4.4 
4.0 
3.9 

3.8 


3.3 
3.5 
4.0 
5.5 
6.0 

7.7 

7.9 

13.0 

10.8 

7.5 


4.65 
3.75 
2.8 
2.6 
2.  i\5 


3.0 
2.9 
2.8 
2.7 


4.26 

4.4 

4.2 

4.0 

3.9 

3.8 


6.1 
4.8 
4.4 

4.6 
5.6 


1.8 

1.7 

1.7 

1. 

1. 


7 
7 


1.7 
1.6 
1.6 
1.6 
1.6 


1.6 

1.9 
2.0 

1.8 
1.8 
1.8 


1. 
1. 
2. 
2. 
2. 


2.7 
3.8 
3.4 
2.8 
2.5 


2.8 
2.9 
3.0 
4,6 
4.5 

3.7 
3.6 
3.0 
2.9 
2.8 


4. 
4. 
4. 
3. 
3. 


25 

1 
0 

85 
8 


3.8 


2. 
2. 
2. 
2. 
•> 


2.1 
2.0 
2.0 
1.9 
2.0 

2.1 
6.1 
8.0 
6.4 
40 

3.6 
3.3 
2.8 
2.7 
3.5 


4. 

3. 
3. 

8. 
8. 


6.0 

4.;> 

3.8 
3.7 
3.6 
3.0 


4.5 
4.2 
4.0 
6.0 

8.6 

6.3 
8.0 
5.6 
5.0 
4.8 


o  Frozen. 
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WATEB  BESOURCES   OF   QEOBQIA. 


Daily  gage  height,  infect,  of  Oostanaula  River  at  Re»aca — Continued. 


Day. 

Jan. 

4.2 

11.3 

11.3 

V.9 

6.1 

4.9 
4.3 

4.1 

ai 

13.1 

12.1 

10.2 

6.0 

6.2 

4.8 

L4 

4.0 
3.7 
3.6 
3.5 
3.4 

Feb. 

7.3 

7.8 

20.3 

23.5 

20.8 

13.7 

6.5 

5.5 

5.2 

5.3 
9.1 
8.9 
7.3 
7.0 

6.7 
6.0 
5.5 

Mar. 

11.1 
7.6 
6.7 
6.0 
6.6 

7.0 
6.9 
5.9 
6.0 
16.9 

17  2 

13.8 

8.8 

7.7 

8.0 

12.2 
10.8 
8.3 
7.2 
6.6 
6.2 

Apr. 

7.2 

11.6 

9.8 

7.4 

6.2 

5.8 

6.8 

11.9 

12.0 

10.4 

11.8 

11.6 

9.7 

7.7 

7.2 

6.2 

5.8 
5.6 
5.5 
7.8 

May. 

1900. 
11 

3.7 

12 

3.6 

13 

3.6 

14 

3.4 

15 

3.4 
3.4 

16 

17 

3.3  ' 

18 

3.3 

19 

3.8 

20 

3.9 

21 

3.8 

22 

23 

3.7 
3.6 

24 *..... 

3.7 

26 

26 

3.8 
4.0 

27 

4.0 

28 

3.7 

29 

.T,6 

30 

3.6 

31 

3.4 

June,  i  July.    Aug.     Sept. ,  Oct. 


5.6 
5.8 
6.8 
6.6 
5.6 

4.8 
6.6 
(18 
10.9 
7.0 

6.5 

4.8 

9.9 

12.8 

14.0 

15.0 
17.2 
17.5 
13.0 
9.6 


.  I 


Nov. 

Dec. 

2.8 

4.2 

2.8 

4.0 

2.7 

4.0 

27 

4.0 

2.7 

4.0 

2.7 

3.9 

2.6 

3.5 

2.6 

3  4 

2.6 

3.4 

2.7 

3.8 

2.8 

lay 

3.6 

9.3 

3.4 

6.8 

3.3 

9.0 

3.7 

a7 

14.4 

6.7 

13.0 

5.6 

12.2 

4.6 

7.6 

5.4 

5.2 

5.2 

7.7 

Day. 


Jan.    Feb.    Mar.   Apr.   Nov.    Deo. 


Day. 


Jan.  '  Feb.    Mar.'  Apr.    Nov.    Dec. 


1. 
2. 
3. 
4. 
5. 


1901. 


7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 
16. 


9. 
7. 
6. 
5. 
5. 


8.4 

6.9 

6.4 

15.7 

16.1 


6 4.6     12  7 


4.0       8.4 


0 
0 
0 


11 
21 
25 

26 
24.0 

18.8 


7.2 
12.2 
13.4 


9. 

8. 
7. 
6. 
6. 


5.9 


4.5 
4.2 
4.4 
9.2 

12.0 
10.9 
8.4 
6.2 
5.  fi 
5.2 


4.0 


8  3 

9.3 

14.2 

13.2 

11.7 


4.  4       8.  3 


7.6 
6.8 


6. 

6. 


5.7 
5.6 
5.6 
11.6 
10.6 
7.9 


3.3 
3.0 
3.1 
3.0 


2.9 

1901. 
17 

2.8 

18 

3,2 

19 

4  2 

20 

4.0 

21 

3  5 

22 

3.6 
3.4 

23 

24 

3  4 

25 

4.0 
4.5 

26 

27 

4.3 

28 

3.0 

29 

4  0 

30 

19  7 

31 

22.4 

8.9 
6.8 
6.0 
5.8 
5.4 


5.2 
6.0 


9. 
7. 

6. 
6. 
6. 
6. 
9. 


1 
8 

4 

8 
4 
7 


5.8 
5.6 
5.4 
5.4 
5.2 


4.8 
4.8 
4.6 
4.5 

4.4 

4.3 


5.0 
4.8 
4-7 
4.7 
6.2 


5.  4       5. 0       5. 0 


4.8 

5.2 

5.8 

21.2 

25.4 
25.8 
23.2 
17.2 
9.6 


6.8 

6.4 

12.8 

19.8 

20.8 


18.0 
9.6 
i.7 
6.9 

6.6 
6.2 
6.0 
5.8 


2.9 

2.8 
2.9 
3.3 

a4 


2a  7  '    3.3 


3.0 
3.9 
3.7 
3.5 

3.2 
3.1 
3.0 
2.9 


I 


22.8 
20.0 

a  6 

5.3 

4-8 

4.1 
4.3 
6.1 
6.0 
5.4 

8.9 
10.2 
19.3 
23.8 
26.6 


Dav 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 

e. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


1905. 


Jan.  I  Feb.  I  Mar. 


3.6 
3.0 
2.6 
3.0 
4.0 


3. 
4. 
6. 
4. 

3. 


3.8 

9.0 

14.2 

20.2 

13.2 

6.0 
5.0 
4.0 
4.2 
4.8 


3, 
3. 
3. 
3. 
3. 


6.  5 

9.0 

9.5 

18.0 

10.8 


5 
0 


18. 
17. 
13.0 
12.0 

lao 

7.5 
6.5 
6.0 
5.8 

ia2 


Apr.     May. 


3 
5 
5 
5 
6 


8.6 
7.0 
6.8 
5.2 
5.0 

4.7 
4.6 
4.5 
4.2 
4.3 


June. 


5.4  , 

4.0 

8.2 

4.2 

5.2 

4.0 

5.8 

4.0 

5.0 

4.0 

5.0 

3.8 

4.5 

3.8 

5.8 

3.8 

4.2 

4.2 

5.6 

3.6 

4. 

4. 
4. 

4. 


3.8 

3.8 
4.0 
4.0 
o.  8 
4.2 

5.0 
4.8 
4.6 
4.6 
4.4 


5.2 
4.8 
4.6 
6.4 
5.8 


5. 
4. 
4. 
3. 


3.6 

ia3 

9.6 
8.0 
6.3 
5.2 


3. 

3. 
2. 


3.6 
3.4 
3.4 
3.  6 
3.2 

3.0 

2.8 


2.8 
3.0 
3.2 
3.8 
3.2 


July, 


6.0 
5.6 
4.4 
3.6 
3.2 

3.0 
3.4 
3.6 
3.6 
4.8 

5.0 

7.4 
8.8 
5.8 
4.0 

3.8 


4. 
3. 
3. 


ao 


Aug. 


2.6 
2.3 
2.0 
1.8 
1.6 

1.8 
2.0 
2.8 
6.0 
4.6 

4.2 
4.6 
7.6 
4.2 
6.2 

6.8 
8.8 
5.4 
4.7 
3.8 


Sept. 


2.0 
3.2 
3.6 
2.6 
2.8 

2.4 
2.2 
2.0 

1.8 
1.8 

1.6 
6.0 
4.0 
3.4 
2.8 

2.2 
2.2 
2.0 
1.8 
1.8 


Oct. 


1.9 
1.9 
1. 95 
2.8 
3.1 

2.7 
2.1 
2.0 
1.9 
1.9 

3.1 
5.2 
3.7 
2.9 
2.6 

2.9 

2.9 

2.75 

2.4 

2.3 


Nov. 

Dea 

2.2 

2.4 

2.1 

2.5 

2.1 

14.1 

2.1 

13.8 

2.1 

9.6 

2.1 

5.4 

2.1 

4.6 

2.2 

8.6 

2.2 

17.4 

2.2 

18.2 

2.2 

12.4 

2.2 

7.6 

2.1 

5.4 

2.1 

5.1 

2.0 

7.4 

2.1 

8.6 

2.1 

7.4 

2.1 

&9 

2.1 

5.2 

2.2 

5.4 

MOBILE   DBAIKAOE   BASIN,  STBEAM   FLOW. 
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Doily  goge  height,  in  feet  j  ofOostanaula  River  at  Resaca — C'ontinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1906. 

1 

1 

21 

4.2 

20.2 

8.5 

3.8 

4.6 

3.2 

3.0 

3.4 

1.8 

2.2  1 

3.0 

12.8 

22 

4.0 

22.0 

9.2 

4.0 

4.6 

4.0 

3.0 

2.8 

1.8 

2.1 

2.4 

12.4 

23 

4.0 

20.6 

6.5 

4.0 

5.2 

6.0 

3.0 

2.8  , 

1.8 

2.1  ■ 

2.2 

11.4 

24 

..,      3.6 

18.6 

5.5 

3.8 

14.0 

5.0 

2.8 

3.0  ' 

1.8 

2.0  I 

2.2 

10.0 

25 

..'      3.5 

8.6 

5.2 

3.6 

11.0 

3.8 

2.8 

4.0 

1.8 

2.1 

2.3 

9.6 

26 

3.4 

7.2 

4.6 

3.6 

8.6 

3.4 

2.8 

3.8 

1.9 

2.4 

2.9 

7.6 

27 

3.2 

6.5 

4.6 

4.0 

6.8 

3.2 

2.4 

3.4  , 

1.9 

2.9 

2.5 

6.4 

28 

..       3.2 

6.0 

4.4 

6.6 

5.4 

5.2 

2.4 

2.8 

1.85 

2.7  , 

2.3 

5.6 

29 

3.0 

4.2 

6.2 

5.0 

4.2 

4.0 

2.6  ' 

1.85 

2.4 

2.3 

6.1 

30 

3.2 

4.2 

9.2 

4.6 

4.2 

3.0 

2.4 

1.85 

2.4 

2.5 

5.9 

31 

3.5 

1 

4.0 

4.6 

2.8 

2.2 

2.4 

1 

5.2 

Rating  table  for  Oostanaula  River  at  Resaca. 
JANUARY  1,  1896,  TO  DECEMBER  31,  1897.a 


i     Gage 
'  height. 

Dia- 
charge. 

i   height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

'     Case 
height. 

Dis- 
charge. 

.  1 

Feet. 

5«^.   , 

'     Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.80 

2.60 

1,025 

4.40 

2,340 

7.40 

4,H90 

.90 

326 

2.70 

1,079 

4.50 

2,425 

7.60 

5,060 

1.00 

350 

2.80 

1.134 

4.60 

2.510 

7.80 

5,230 

1.10 

378 

2.90 

1,191 

1        4.70 

2.505 

1        8.00 

5,400 

1.20 

406    ' 

!        3.00 

1,250 

4.80 

2.680 

9.00 

6,300 

1.30 

440 

3.10 

1,312 

4.90 

2.765 

10.00 

7,200 

1.40 

475 

3.20 

1.377 

1        5.00 

2.850    , 

11.00 

8,100 

1.50 

512    ' 

3.30 

1,444 

5.20 

3.020 

12.00 

9,000 

1.60 

552 

3.40 

1,514 

.5.10 

3, 190    ! 

13.00 

9,900 

1.70 

594 

1        3.50 

1,.^88 

5.60 

3,360 

14.00 

10,800 

1.80 

637 

3.60 

1,665 

5.80 

3,.'>30 

15.00 

11,700 

1.90 

681 

3.70 

1,745 

6.00 

3,700    1 

i       16.00 

12,600 

2.00 

727 

3.80 

1,830 

'        6.20 

3,870 

18.00 

14.400 

2.10 

774    I 

3.90 

1,915 

1        6.40 

4.040 

20.00 

16,200 

2.20 

822 

4.00 

2,000 

6.60 

4.210 

22.00 

18,000 

2.30 

871     ! 

4.10 

2,085 

6.80 

4,;«o 

24.00 

19.800 

2.40 

921 

4.20 

2,170 

7.00 

4.rv50 

26.00 

21,600 

2.50 

972 

4.30 

2.256 

7.20 

»ECEMBE 
1        4.90 

4,720 

1 

R  31.  1898. 

b 

JANUAR 

Y  1  TO  E 
1,426 

1.70 

594 

1 

3.30 

2.500 

7.80 

5,430 

1.80 

637 

3.40 

1.485 

5.00 

2,585 

1        8.00 

5,660 

1.90 

681 

3.50 

1,550 

5.20 

2.765 

8.50 

6,200 

2.00 

727    1 

3.60 

1,615 

5.40 

2,955 

9.00 

6,750 

2.10 

774 

3.70 

1,680 

5.60 

3,140    , 

'        9.50 

7,300 

2.20 

823    ' 

1        3.80 

1,745 

5.80 

3,335    ' 

10.00 

7,850 

2.30 

873 

3.90 

1,810 

6.00 

o,525 

11.00 

8,950 

2.40 

924 

4.00 

1.875 

6.20 

3.715 

12.00 

10,050 

2.50 

976 

4.10« 

1,940 

1        6.40 

3,910 

13.00 

11,150 

2.60 

1,030 

4.20* 

2,005 

6.60 

4,110 

14.00 

12,250 

2.70 

1,085 

4.30 

2,070 

6.80 

4,330    1 

15.00 

13,350 

2.80 

1,140 

4.40 

2,135 

I        7.00 

4,550 

17.00 

15.550 

2.90 

1,195 

4.50 

2,205 

7.20 

4.770 

19.00 

17,760 

3.00 

1,250 

4.60 

2,275 

7.40 

4.990 

21.00 

19,950 

3.10 

1,305 

4.70 

2,345 

7.60 

5,210 

23.00 

22.160 

3.20 

1,365 

4.80 

2,420 

1 

1 

«  Above  gage  height  8-00  feet  the  rating  curve  is  a  tangent,  the  difference  being  90  per  tenth. 
&  Above  gage  height  7.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  110  per  tenth. 
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Rating  table  for  Oostanaula  River  at  Resaca — Continued. 

JANUARY  1  TO  DECEMBER  31,  1899.a 


Gaee 
height. 

DUi- 

'     Gage 
1  height. 

Feet. 

Difl- 

Gaffo 
height. 

Feet. 

Dis- 

Gaffe 
height. 

.. 

feet. 

Dis- 

charge. < 

charge. 
Sec.-fl. 

charge. 

1 

Sec.-ft. 

charge. 

Feet. 

Sec.-tt. 

1 

Sec.-ft. 

i.eo 

600 

3.40 

1,275 

6.40 

2,600 

9.00 

6,990 

1.70 

626 

3.60 

1,326 

6.60 

2,870 

9.60 

6.460 

1.80 

650 

3.60 

1,380 

6.80 

3,060 

10.00 

6,911 

i.go 

676    ' 

3.70 

1,436 

6.00 

3,330 

10.50 

7,370 

2.00 

705 

3.80 

1.490 

6.20 

3,414 

11.00 

7,830 

2.10 

735 

3.90 

1,550 

6.40 

3,596 

11.60 

8,290 

2.20 

770 

4.00 

1,610    1 

6.60 

3,782 

12.00 

8,750 

2.30 

805 

4.10 

1.670 

6.80 

3,966 

13.00 

9,670 

2.40 

840 

4.20 

1,730 

7.00 

4.160 

14.00 

10.590 

2.60 

880    i 

4.30 

1,796 

7.20 

4,334 

15.00 

11.610 

2.00 

920 

4.40 

1,860 

7.40 

4,518 

17.00 

13,380 

2.70 

960 

4.60 

1,930 

7.60 

4,702 

19.00 

16,190 

2.80 

1,000 

1        4. 60 

2,006 

7.80 

4,886 

21.00 

17,030 

2.90 

1,040    ' 

4.70 

2,080 

8.00 

6,070 

23.00 

18,870 

3.00 

1.080 

4.80 

2,160    ' 

8.20 

5,264 

26.00 

20,710 

3.10 

1,126    , 

4.90 

2,240 

8.40 

6,438 

27.00 

22,660 

3.20 

1,176    1 

6.00 

2,330 

8.60 

5,622 

29.00 

24.390 

3.30 

1,225 

5.20 

2,610 

8.80 

5,806 

1 

JAl 

^UARY  1 

,  1900,  TO  DECEMBER  31,  1901.6 

1 

2.40 

i 
840 

3.20 

1,220 

4.00 

1,700 

r 

4.70 

2,160 

2.60 

880 

3.30 

1,280 

4.10 

1,760 

4.80 

2,220 

2.60 

920 

3.40 

1,340 

4.20 

1,820 

4.90 

2,290 

2.70 

900 

1        3.60 

1,400 

4.30 

1,880 

6.00 

2,360 

2.80 

1,000    1 

;        3.60 

1.460    1 

4.40 

1.940 

5.10 

2,440 

2.90 

1,050    1 

3.70 

1,520 

1        4.50 

2.010 

6.20 

2,520 

3.00 

1,100    . 

3.80 

1,680 

'        4.60 

2,060 

6.30 

2,600 

3.10 

1 

1,160 

1 

3.90 

1,640 

ECEMBE 

4V5 

rANUAR' 
3.20 

f  1  TO  D 

R  31. 1905. 
2,250 

e 

1.60 

1.276 

4.70 

7.40 

4,320 

1.70 

495 

3.30 

1,335 

4.80 

2,320 

7.60 

4,480 

l.W 

540 

3.40 

1,395 

4.90 

2.390 

7.80 

4,640 

1.90 

585 

3.50 

l.KW 

5.00 

2.460    ! 

8.00 

4,800 

2.00 

630 

3.60 

1.520 

5.20 

2.  COO 

8.20 

4,980 

2.10 

680 

3.70 

1.585 

5. 40 

2,750 

8.40 

5,160 

2.20 

730 

3.80 

1,650 

5.60 

2,900 

,        8.60 

5.340 

2.30 

780 

3.90 

1,715 

5.80 

3.0)0 

8.80 

5.520 

2:40 

830 

4.00 

1.780 

,        6.00 

3,200 

1        9.00 

5,700 

2.50 

880    ' 

4.10 

1.845 

6.20 

3,360 

9.20 

5,880 

2.60 

935    ' 

4.20 

1,910 

6.40 

3.520 

9.40 

6,060 

2.70 

990 

4.30 

1,975 

,        6.60 

3,680 

9.60 

6,240 

2.80 

1,0-15    : 

4.40 

2,0*0 

6.80 

3,840 

9.80 

6,420 

2.90 

1,100 

4.50 

2,110 

7.00 

4,000 

10.00 

6,600 

3.00 

1,1.W     , 

4.60 

,      2,180 

7.20 

4.160 

11.00 

7,500 

3.10 

1,215    ' 

1 

t 

a  Above  gage  height  6.00  feet  the  rating  cvirve  is  a  tanfent,  the  difference  being  92  per  tenth. 

b  Above  gage  height  5.3  feet  this  table  is  the  same  as  the  18^  table. 

c  Above  gage  height  11.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  100  per  toith. 

Estiynated  monthly  discharge  of  Oostanaula  River  at  Resaca. 
[Drainage  area,  1,614  square  miles.] 


Month. 


Discharge  in  second-feet 


Rim-ofl. 


1896.a 

January 

February 

March 

April 

August 

September 

October 

November 

December 


a  The  estimates  for  1896  have  been  revised  on  the  basis  of  the  1897  rating  curve. 


Maximum. 

Mhiimum. 

8,550 

1,191 

13,230 

1,745 

6,760 

1,514 

8.820 

1,312 

1,377 

408 

5.717 

315 

4.125 

393 

10.480 

458 

6.525 

822 

MOBILE   DRAINAGE   BASIN,  STBEAM   FLOW. 
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Estimated  irumthly  discharge  ofOottanaula  River  at  Resaca — Continued. 


Month. 


1807. 

January 

Febraary  &-22 

March 

April  11-30 

May 

June 

July 

August 

September 

Oclol>er 

November 

December 

The  year 

1866. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

January 

February 

March 

April 

November 

December 

1900. 

January  7  to  31 

Ff'bniary 

March 

.\pril 

May 

June 

Novemb*»r 

December 

1901. 

January .  .• 

February 

Marcli 

April 

November  13-30 

December 

igas. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum,  i    Mean. 


6.760 

10.800 

21,000 

16. 470 

6,040 

2,212 

8.600 

2.000 

871 

1,250 

871 

6.460 


I 


21,600 


lfi,660 

2,720 

10,600 

16,320 

2,205 

2,860 

2,860 

4,715 

19,950 

22,150 

5,430 

4.110 


22,150 


6,312 
22,090 
24,022 
10,866 

1,490 

5.162 ; 


822 

2,425 

2,170 

2,255 

1,344 

846 

796 

564 

350 

338 

475 

575 


338 


1,030 

1.085 

1,030 

2,170 

848 

616 

504 

1,030 

1,058 

976 

1,485 

1,615 


1,670 
3,552 
3,2:«) 
2,690 
600 
675 


9,762 

840 

19,330 

1,100 

13,534 

2,430 

8,750 

2,080 

3,966 

1,280 

13,810 

1,280 

10,958 

920 

7,738 

1,340 

22,274 

1,700 

12,5122 

1,880 

21,446 

1,700 

16,846 

2,870 

1,640 

1,000 

22,182 

1,000 

16,700 

935 

18,500 

1,155 

5,880 

1,780 

5,880 

1,520 

10,600 

1,520 

3,200 

1,045 

5,520 

830 

5,520 

455 

2,460 

455 

2,600 

585 

1,155 

630 

14,700 

830 

18,500 

455 

Run-off. 

Sec.-ft.  per  |  Depth  in 
sq.  mile.    |  inches. 


2,097 

5,061 

10,740 

5,983 

2,340 

1,196 

2,004 

960 

479 

506 

561 

2,233 


2,844 


4,262 
1,487 
2,449 
4,909 
1,311 
1,124 
1,203 
2,064 
5,100 
5,362 
2,435 
2,258 


594  I        2,838 


840 

d,362 

1,100 

5,470 

2,430 

6,760 

2,080 

4,530 

1,280 

1,760 

1,280 

5.583 

2,207 
3,050 


2,876 

7,512 

2,756 

2,123 

3,476 

1,572 

1,793 

1,735 

818 

922 

752 

5,409 


2,645 


1.30 

3.15 

6.65 

3.66 

1.45 

.74 

1.24 

.60 

.30 

.31 

.34 

1.38 


1.50 
3.28 


1.76 


67 
11 
67 
83 
43 
.69 
.33 
.36 
.38 
1.50 

23.84 


2.64 

.92 

1.52 

3.04 

.81 

.66 

.74 

1.29 

3.20 

3.32 

1.51 

1.40 


3.04 
.96 


75 
30 
94 
78 
86 
49 
67 
83 
1.68 
1.61 


1.76 


23.89 


2,777 

1.72 

9,627 

5.96 

10, 416 

6.45 

5,163 

3.20 

735 

.46 

1.683 

1.04 

1.96 
&21 
7.44 
3.57 
.52 
1.20 


2.06 

3.67 
2.81 
1.09 
3.46 
1.37 
1.90 


1.93 
3.53 
4.11 
3.13 
1.26 
3.86 
1.53 
2.19 


1.78 
4.65 
1.71 
1.32 
2.15 
.974 
11 
1.07 
.507 
.571 
.466 
3.35 


1 


1.64 


2.0) 
4.84 
1.97 
1.47 
2.48 
1.09 
1.28 
1.23 
.am 
.658 
.520 
3.  86 

22.01 


COOSAWATTEE    RIVER   AT   CARTERS. 


This  river,  which  is  formed  by  the  junction  of  Ellijay  and  Cartecay 
rivers  at  Ellijay,  flows  in  a  southwesterly  direction,  joining  the  Cona- 
sauga  to  form  the  Oostanaula.     Its  drainage  area  is  for  the  most  part 
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mountainous  and  covered  with  forest  growth.  The  gaging  station  was 
established  August  15  1896,  by  M.  R.  Hall,  at  the  iron  highway  bridge 
»t  Carters,  Murray  County,  Ga.  Carters  is  at  the  head  of  navigation, 
small  boats  running  to  Rome,  Ga.,  and  the  Coosa  River  below.  It  is 
at  the  foot  of  the  great  shoals  made  by  this  stream  in  cutting  through 
the  Cohutta  Mountains.  The  channel  is  curved  for  1,000  feet  above 
and  500  feet  below  the  station.  The  current  is  swift  and  broken.  Both 
banks  are  high,  but  overflow  at  flood  stages.  The  bed  of  the  stream  is 
of  gravel  and  is  not  liable  to  change.  Discharge  measurements  are 
made  from  the  single-span  highway  bridge  and  its  approaches.  The 
initial  point  for  soundings  is  the  land  side  of  the  pier  on  the  right  bank. 
A  standard  chain  gage  is  attached  to  the  downstream  side  of  the 
bridge  in  the  third  panel  from  the  right  bank;  length  of  chain,  36.57 
feet.  The  observer  is  R.  P.  Messer,  who  reads  the  gage  once  a  day. 
Bench  marks  were  established  as  follows :  ( 1)  The  top  of  the  cylindrical 
iron  pier  at  the  right  bank,  downstream  side;  elevation,  30.35  feet. 
(2)  The  top  of  a  stone  post  set  into  the  ground  on  the  north  side  of  the 
river,  about  300  feet  from  the  end  of  the  iron  bridge  and  on  the  west 
side  of  the  road  leading  toward  Carter's  mill;  elevation,  22.15  feet. 
'Elevations  refer  to  the  datum  of  the  gage. 

Discharge  measuremtrUs  of  Coosawattee  River  at  Carters. 


Dato. 


August  15. 
August  17. 
October  10. 


itm. 


\ 


Gaeo  ;     Dis- 
heif^nt. ,  charge. 


May  22 

May  24 

May  26 

May  28 

June  1 

June  28 

July  15 

July  22 

September  17. 
September  27. 
Noveml)er  15. 
November  24. 
December  14. 
December  22. 


1897. 


Feet. 
0.90 
.9.'» 
.55 


i  Sec.-ft. 
320 
319 

228 


Date. 


January  26 . . . 

March  18 

March  30 

March  30 

May  28 

June2.'> 

July  2S 

August  25 

November  22. 


1898; 


January  28. 
March  14... 
March  14... 

May  26 

June  22 

October  19. 


1899. 


April  28. 
May  11. 


1900. 


2.L0 

815 

1.95 

771 

1.88 

712 

1.85 

698 

1.90 

723 

1.33 

474 

1.50 

N  644 

2.41 

1,079 

.70 

251 

.60 

216 

.77 

243 

.75 

263 

2.71 

1,117 

3.54 

1,661 

5.70 

3,a>2 

1.80 

697 

5. 87 

3,079 

5:35 

2,782 

1.36 

495 

1.12 

385 

2.  .55 

1,019 

1.77 

686 

4.  as 

2,006 

2.14 

• 
868 

8.95 

5,240 

7.70 

4,682 

2.35 

90C) 

1.75 

f».53 

1.10 

377 

2.60 

1,075 

2.15 

811 

May  24.... 

August  13 

September  7. 
November  17. 
November  26. 
December  22. 


1000. 


April  20... 

June  21 

October  25. 


1901. 


Gage 
height. 

Dis- 
>  cbaigi?. 

Feet. 

Sec.-ft. 

2.05 

7M 

1.58 

576 

1.25 

423 

1.37 

458 

4.06 

1,899 

2.70 

1,132 

■      7.00 

3,917 

2.92 

1,283 

l.ftS 

717 

April  28 

Augusts 

Novemlier  4. 
December  30. 


1902. 


March  18 

July  22 

Septembers. 
Septembers. 
October  16.. 
December  31, 


1903. 


March  15 

May26 

June  25 

August  23 

September  27. 
December  21 . 
December  21 . 


1904. 


March  18 

March  28 

June  6 

September  28. 
December  30. 
December  30. 


1905. 


2.72 
.95 

.85 
2.30 


3..% 
2.35 
1.22 
1.22 
1.07 
1.26 


2.60 
1.30 

.  Vv 

.85 
.50 
.82 
.73 


2.10 
2.21 
1.77 
1.02 
2.39 
2.30 


1.088 
313 
273 
902 


1,,^<* 
963 
444 
456 
374 
416 


1,04.S 
427 
322 
312 

3nc 

275 
235 


848 
917 

mi 

361 
942 
951 


MOBILE   DRAINAGE   BASIN,  STREAM   FLOW. 
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Daily  gage  height^  xnfeet^  of  Coosawattee  River  at  Carttn. 


Day. 

'                 1 

Aug.     Sept. 

1 

Oct.  •  Nov. 

L25      a8 
LI          .85 
LO        LO 
.95       L*06 
.95     ai 
.9         L25 
.8         LO 

Dec.  , 

2.5 

2L25 

ZO 

2.0 

L9 

L8 

L8 

Daj 

i. 

Aug. 

a95 

.9 

.85 

.8 

.8    . 
.8 

.75 

.95  1 

.95 

.95 

.9    ' 
.85 
.86 
.8 

Sept.  ' 

a5 
.5 
.45 
.6 
.5 
.55 
.65 
.75 
.65 
.6 

.6    1 
.56 

L6 

L4 

Oct. 

1 

Nov. 

a95 

.9 

.9 

.9 

.85  , 

.85  ' 

.85 

.9 
LO 
LO 

.95 
L25 
L25  , 

a5 

t 

Dec. 

1806. 

1 1 

2 

3 

4 

5 

6 

7- ....... 

a  75 

.75' 

.75 

.7 

.7 

.65 

.65 

.6    . 

.6  ; 

.65 

.7    1 

.65  1 

.6 

.55 

.55 

.55 

18m 

17 

18 

19 

30 

21 

22 

23 

1 

a66  , 

.6 

.6 

.65 

.65' 

.6 

.8 
L3 

.95 

.6 

.6 

.7 
L25 

.9    1 

.8     . 

2.35 

22 

2.05 

2.0 

L85 

L85 

1.8 

8 

9 

10 

11 

12 1 

13 

14 ' 

15 

16 

1             1 

.7 

.6 

.5 

.5 

.8 

.9 

.8 

.75 

.7 

LO 

.9 

.9 

&06 

35 

2.6 

L4 

LO 

.9 

L75 

L65 

L6 

L6 

L4 

L4 

L35 

^^ 
2.5 

24 

25 

26 

27 

28 

29 

i  30 

31 

L7 

L6 

L5 

L5 

L45 

L4 

L4 

L35 

July. 

L4 
1.4 
1.3 
1.3 
L3 

1.4 
1.7 
1.6 
1.6 
1.6 

1.7 
1.6 
1.4 
1.4 
1.5 

L5 
L5 
1.7 
9.9 
3.6 

2.4 
3.0 
2.0 
1.5 
1.5 

1.9 
1.6 
1.5 
1.4 
1.4 
1.4 

.95 
.9 
.9 
.9 
1.0 

LI 

1.05 

1.1 

1.1 

LO 

1.0 
1.1 
1.1 
1.3 
1.4 

Sept. 

LO 
1.0 
.96 
.95 
.9 

.9 

.9 

.8 

.75 

.75 

.7 
.7 
.7 
.7 
.7 

.65 

.7 

.65 

.6 

.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.65 

2.0 

13.2 

11.5 

7.0 

5.0 

4.0 
3.2 
3.0 
2.5 
2.2 

2.0 
1.9 
1.8 
1.5 
1.4 

Oct. 

1 
0.6 

'   i 

.6 
.55 

.55 

.65 

.56 

,      .55 

i      '^ 

.55 

2.5 

1.1 

1     LO 

LO 

1 

'      .9 

.      .8 

.      .7 

.7 

1.45 

1.4 
1.1 

'    .  8 
.8 

.7 

.  6 

.6 

.6 
!      .55 

;  1.4 

1.6 
1.75 
20.5 
23.0 

:  11.5 

,    5.0 

1    3.6 

3.0 

3.9 

2.8 
2.6 
2.4 
2.3 
1    2.3 

Day. 

Jan. 

L3 

L2S 

1.25 

Feb. 

L4 

4.0 

3.0 

2.15 

2.4 

2.4 

2.5 

2.55 

2.55 

2.5 

2.5 
2.7 
2.6 
2.5 
2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.05 

2.1 

7.0 

3.5 

2.5 

2.4 
2.3 
2.2 

2.0 

2.0 

2.0 

1.95 

L95 

1.9 
LO 
1.8 
1.8 
1.8 

L7 
1.7 
1.6 
1.6 
1.6 

Mar 

m 

Apr.  .  May. 

June. 

1.9 
L9 
1.9 
2.2 
2.0 

1.9 
1.8 
1.8 
1.7 
1.6 

1.6 
1.6 
1.5 
1.5 
1.6 

2.7 
1.8 
1.6 
1.5 
1.5 

1.5 
1.4 
1.4 
1.5 
L4 

1.4 
1.4 
L4 
2.6 
1.5 

1.2 
1.2 
1.1 
1.1 
1.1 

1.05 

1.05 

1.0 

1.0 

1.05 

1.0 
1.1 
1.4 
L6 
1.7 

Aug. 

L36 

1.35 

1.3 

1.3 

1.4 

2.6 
2.0 
1.8 
1.6 
L6 

1.6 
L4 
1.3 
1.2 
1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 
1.05 
1.0 
1.0 
.9 

.9 

.8 
.8 

.» 
3.6 
1.6 

2.0 

2.05 

2.0 

2.1 

2.0 

2.15 

1.05 

2.0 

2.0 

2.25 

4.7 
3.5 
3.0 
2.5 
2.25 

Nov. 

0.8 
.8 

1.5 

LO 
.7 

.6 
.6 
.7 

.7 
.8 

.8 
.7 
.7 
.7 
.6 

.6 

-.1 

.7 
.7 

.65 

.65 

.65 

.7 

.7 

.7 

.7 

.7 

.75 

.75 



2.05 

2.0 

2.0 

2.0 

1.9 

2.0 
1.9 
1.9 
1.8 
1.7 

1.8 
1.9 
2.0 
2.1 
2.05 

Dec. 

1807. 
1 

1 
1 

2.05       4.05 

4.0 

0.75 

1.95       4.1     .    3.25 

.76 

3 

1.85 
1.85 

5.0 
9.0 

2.76 

2.5 

2.4 

2.35 

2.3 

2.2 

2.15 

2.2 

2.6 
3.6 
2.5 
2.5 
2.4 

2.3 
2.3 
2.3 
2.2 
2.2 

2.1 
2.1 
2.0 
2.0 
L9 

1.9 
1.8 
1.8 
1.8 
2.5 
2.0 

2.05 

2.0 

1.95 

1.9 

1.8 

1.8 
1.8 
1.7 
1.7 
1.6 

.9 

1.25 

2.2 

5 

L2 

1.2 

1.2 

1.2 

1.15 

1.15 

1. 15 

1.2 

4.15 

2.2 

2.1 

2.1 
2.2 
2.0 
2.0 
3.15 

4.1 

2.15 

2.1 

2.0 

2.0 

1.9 
1.7 
1.5 
1.4 
1.3 
1.2 

1.2 
1.1 
1.0 
LO 
LO 

.9 
.9 
.95 
.95 
1.1 

L5 
2.0 
2.5 
2.0 
l.ft 

1.8    1  15.0 

3.6 

6 

9.0 
5.1 
4.0 
3.5 
3.5 

3.6 
21.15 
11.5 
13.62 
10.0 

8.0 
5.5 
5.0 
6.0 
6.0 

5.1 
5.0 
4.8 
4.5 
4.0 

3.75 

3.5 

3.35 

3.25 

3.1 

3.0 

1.4 
1.4 
1.3 
1.3 
1.2 

1.1 
1.1 
1.1 

4.5 
4.0 
3.5 
6.5 
5.0 

4.5 
4.3 
4.0 
3.5 
4.6 

3.6 

3.3 

3.25 

3.2 

3.1 

3.0 

3.95 

3.05 

3.9 

3.8 

3.7 

3.65 

3.6 

3.5 

3.5 

1.9 

1.8 

8 

1.8 

1.6 

10 

1.6 

11 

2.1 

1.8 

13 

2.0 

H 

2.7 

15 

2.6 

16 

2.4 

2.4 

18 

2.6 

2.7 

2o::::::::::::::: 

2.6 

21 

3.0 

3.1 

23 

2.9 

24 

2.8 

25 

2.5 

26 

2.2 

27 

2.0 

28 

1.8 

29 

1  5 

30 

1.4 

31 

1.3 

1808. 
1 

2.9 
2.9 
2.9 
3.0 
13.5 

7.0 
5.0 
4.2 

2.5 

2 

2.4 

3 

2.0 

4 

1.9 

5 

1.8 

1.7 

7 

1.7 

1.6 

9 

1.05       3.5 
1.0        3.0 

1.7 

1.5 

1.0 
1.05 

1 
2.3         1.6 

1.6 

12 

2.0 

1.5 
1.5 
1.45 

1.6 

1^ 

1.1         2.0 

1.7 

14 

• 

2.0 
1.9 

1.9 

1.7 

15 

2.05       1.45 

1.6 

QAOA 

TOO     107 

ir 

i 
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Daily  gage  height,  infect^  of  Coosawattee  River  at  Carters — Continued, 


Day. 

Jan. 

1896. 
16 

1.8 

17 

1.7 

18 

1.7 

19 

20 

3.05 
2.3 

21 

2.1 

22 

2.5 

23 

2.5 

24 

2.1 

25 

8.0 

26 

6.1 

27 

3.5 

28 

2.8 
2.6 

29 

30 

2.5 

31 

2.1 

1.8 
1.9 
1.9 
2.0 
2.05 

2.1 
2.0 
3.0 
2.0 
2.0 

2.1 
2.0 
1.9 
1.9 
2.0 

2.2 

2.8 
2.6 

1896 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2.4 

20 

2.3 

21 

2.1 

22 

2.  1 

23 

2.0 

24 

2.0 

25 

2.5 

26 

2.3 

27 

2.1 

28 

2.1 

29 

Z  1 

30 

2.2 

31 

2.4 

1900. 
1 

1.2 

2 

1.2 

3 

1.1 
1.1 
1.0 

1.0 
1.1 
1.1 
1.2 
4.0 

4.3 
7.0 
3.5 
2.0 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1.9 

16 

1.7 

17 

1.7 

18 

2.0 

19   .. 

4.3 
4.0 

20 

Feb. 


1.55 

1.55 

1.5 

1.5 

1.5 

1.45 

1.3 

1.3 

1.2 

1.2 

1.2 
1.6 
1.6 


2.5 

ao 
a5 

15.8 
14.0 

ia2 

12.5 

ao 

6.0 
6.0 

5.0 
4.0 
4.0 
4.5 
4.5 

4.0 
5.0 
4.7 

a5 

4.0 

a  5 
a4 
a5 

4.0 

6.0 

15.0 

7.0 


4 
4 
3 
4 


1.5 

1.7 
1.8 
2.0 
4.1 
2.5 

2.5 
8.5 
20.5 
.5.4 
4.0 

a2 
2.8 
2.7 
2.5 
2.2 


Mar.  I  Apr.  I  May.    Juae.    July. 


1.8 
1.8 
1.7 
1.7 
1.6 

1.6 
1.6 
1.4 
1.4 
1.6 

1.6 
1.5 
1.5 
3.5 
6.5 
4.0 


5.0 
4.6 

a6 
a6 
ai 

4.8 
4.6 
4.0 

a2 
ao 

a5 
a5 

4.0 

4.5 

19.0 

12.0 

10.0 

9.0 

7.5 

6.0 

6.0 

ao 

7.0 
6.5 
6.0 

6.0 
5.2 
4.8 
4.5 
4.6 
4.4 


ao 
ai 

2.7 
2.8 
4.75 


4. 
4. 
5. 
5. 


ai 

2.9 

ao 

2.9 
2.8 

2.5 
2.5 

ao 

7.5 
4.0 


75 

9 

2 

0 

6 


2.1 

2.1 

2.1 

2.05 

2.1 

2.06 
2.0 
2.5 
a  6 
4.0 

3.0 
2.2 
2.2 
2.1 
2.1 


5.1 
5.0 
5.2 
6.0 
5.8 

5.5 
6.5 
4.8 
4.0 

a7 

a6 
a5 
a4 
ao 
ao 

ai 

4.0 
4.0 

a  75 
a  5 

a4 
a  5 
a5 

4.0 
6.0 


0 
0 
0 


a7 
a  6 


2.4 
2.4 
2.5 
2.6 
2.5 

2.6 
2.6 
2.5 
2.6 
2.7 

4.0 
5.0 

ao 

2.5 
2.6 

2.7 
2.8 

ao 
a  5 
a? 


1.4 
1.4 
1.4 
1.3 
1.3 

1.3 

1.36 

1.36 

1.4 

1.6 

1.6 
1.5 
1.6 
1.4 
1.3 
1.26 


a 
a 
a 
a 

2. 

2. 
2. 
2. 


1.8 

1.8 
2.1 
2.0 
1.9 
1.8 


2.65 
2.6 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.4 
2.3 
2.3 
2.2 

2.2 

2.3 

2.2 

2.15 

2.15 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 


2.7 
2.6 
2.5 
2.4 
2.3 

2.2 
2.2 
2.1 
2.4 
2.2 

2.0 
1.9 


1.6 
1.6 
1.5 
1.8 
2.0 

1.8 
1.7 
1.4 
1.2 
1.05 

1.0 
1.0 

i,a5 

'9 
.96 


a 

2. 
2. 
2. 
2. 


2.0 

1.95 

1.95 

1.9 

2.0 

2.0 

1.9 

1.9 

1.85 

1.85 

1.9 

a2 
ao 

2.5 
2.3 

2.2 
2.1 
2.0 
1.9 
1.9 

1.8 
1.7 
1.7 
1.7 
1.6 

1.6 
1.5 
1.5 
1.4 
1.45 


1.9 
2.0 
2.0 
2  0 

2.1 

2.2 
5.0 

ao 

5.0 
4.5 


1.1 
1.2 
1.1 
1.1 
1.06 

1.0 
1.0 
1.1 
1.1 
1.2 

1.3 
1.6 

a  6 

2.6 
2.0 
3.0 


1.4 
1.5 
1.4 
1.4 
1.46 


1.3 
1.7 
1.5 
1.6 
1.8 

2.2 

ao 

2.5 
2  0 
2.0 

a2 
ao 
ao 

2.2 
1.9 
2.0 


a  5 
as 

5  0 
4.8 
4.0 

as 
a  6 
a  5 
a  4 
a  5 

a4 
a  3 
ao 

2.8 


ao 
ao 
a4 

5.0 
5.6 


2.0 

2.6 

2.4 

2.2 

2.0 

2.0 

Aug. 


2.1 
2.5 
3.0 
2.5 
2.3 

9.5 

ao 

2.0 
1.6 
1.8 

1.6 
1.5 
1.6 
1.6 
1.6 
1.7 


1.9 
1.8 
1.8 
1.7 
1.6 

1.5 

1.45 

1.5 


1.6 

1.6 

1.6 

1.4 

1.5 

1.4 

1.4 

1.3 

1.4 

1.3 

1.4 

1.6 

1.35 

1.5 

1.4 

1.2 

1.2 

1.15 

1.15 

1.1 
1.1 
1.1 
1. 05 
1.05 

1.1 

1.1 

1.06 

1.15 

1.2 

1.1 


2.0 
2.0 
1.9 
1.9 
1.8 


7 
7 


1.7 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.4 

1.4 
1.5 
1.5 
1.5 
1.6 


Sept.  I   Oct.  '  Nov.  i  Dec. 


3 

2 

25 

3 

3 


1.2 

1.2 

1.25 

1.3 

1.2 


1.2 
1.3 
1.3 


1.0 
1.05 
1.0 
1.0 
.95 

1.0 
.95 
.9 
.9 
.9 

.95 

.9 

.9 

.9 

.85 

.85 

.85 

.8 

.85 

.85 

.8 

.8 

.85 

.85 

.8 

.8 

.8 

.8 

.75 

.8 


2.2 
2.2 

4.7 

a  2 

3.0 

2.6 
2.6 
2.6 
2.6 
2.4 

2.4 
2.3 
2.3 
2.2 
2.1 
2.1 


.76 

.75 

.7 

.65 

.65 


.9 
.9 

.85 
.85 
.9 

.9 
.9 

.85 
.85 
.8 

.8 
.75 
.8 
1.0 

0 

9 


1 


2.0 
1.9 
1.9 
2.0 
1.9 

1.8 
2.6 
2.4 
2.4 
2.3 

2.3 
2.4 
2.5 
2.8 
2.7 


.7 

.85 

.7 

.8 

1.5 

.8 

1.2 

.9 

1.0 

.8 

.9 

.8 

.9 

.9 

.95 

.9 

.9 

1,0 

.9 

.9 

95 

9 

9 

9 

85 


.9 
1.0 
1.05 
1.0 
1.1 

1.1 
1.0 
.^ 
1.0 
1.0 

1.2 

1.1 

1.05 

1.0 

1.0 


1   .  I 

]■•■>•.■  ■•■.«..  .•■•■•■ 

1 1 _   L5 

1 

1 

..  1.4 
1. 5 

1.5 

1. 6 

1 1.6 

: 1.5 

, 1.4 

' 1.  4 

, 1 L3 

1 1.3 

1 ' 1.3 

1. 4 

1 1.4 

1 1.4 

; 1.3 

1.8 
1.9 
1.8 
1.7 
1.7 

1.8 
2.0 
2.1 
2.0 
2.0 

1.9 
1.9 
1.8 
1.7 
1.7 
1.8 


.96 
1.3 
1.2 
1.2 
1.1 

1.0 

1.1 

1.0 

.9 

.9 

1.1 
7.4 
6.0 

ao 

2.0 

1.5 
1.3 
1.1 
1.1 
1.2 

1.2 
1.4 
1.5 

ao 

2.0 

1.5 
1.3 
1.2 
1.2 
1.1 
1.1 


1.4 
1.4 
1.5 
1.6 
1.8 

1.7 
1.6 
1.6 
1.6 
1.5 

1.4 
1.4 
1.5 
1.6 
1.7 

1.6 
1.8 
2L0 
4.0 
4.2 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

■ 

1900. 
21 

2L5 
2.2 
2.0 
2.0 
L9 

L8 
L8 
L7 
L6 
L5 
L5 

3.1 
3.0 
2.5 
2.5 
2.4 

2.2 

2.1 

2.1 

2.05 

2.0 

16.5 
0.0 
&0 
6.0 
4.1 

3.6 
3.2 
3.0 
3.0 
2.5 

2.5 
2.7 
2.8 
3.0 
3.0 

2.6 
2.6 
2.4 
2.4 
2.5 
3.5 

9.0 
7.0 
6.0 
5.0 
4.0 

3.0 
2.9 
2.9 
2.8 
2.8 

2.7 
2.7 
2.8 
2.8 
2.7 

2.6 
2.6 
2.5 
2.6 
2.5 

2.4 
2.5 
2.5 
2.4 
2.4 

ao 

12 
3L1 

ao6 

ao 

ao 

2.9 
2.5 

4.0 

3.0 

6.75 

6.0 

8.5 

5.0 
4.0 
4.0 
6.5 
5.2 

5.0 
4.5 
4.0 
3.5 

a2 

3.0 
3.0 
3.0 
2.9 
2.9 

2.8 
2.8 
2.6 
2.6 
2.5 

2.4 
2.5 
2.4 

11.0 
9.0 
7.5 
5.0 
4.0 

3.9 
3.8 
3.8 
3.7 
3.7 

3.6 
3.6 
3.5 
3.4 
3.4 

3.5 
3.5 
3.5 
3.6 
3.7 

3.8 
4.0 
4.0 
3.8 
3.6 

a5 
ao 

2.9 
2.5 
2.0 

5.0 

a6 
a5 
ai 
ao 

2.8 

2.3 
2.2 
2.2 
2.3 
2.2 

2.3 
2.3 
2.2 
2.1 
4.8 

3.6 
3.2 

ao 

2.8 
2.7 

2.6 
2.5 
2.6 
2.7 
2.6 

2.5 
2.5 

2.7 

3.2 

14.66 

18.3 
9.0 
7.0 
7.0 
6.0 
6.2 

l&O 

15.0 

10.0 

9.0 

8.0 

6.5 
5.0 
4.0 
a  5 

as 
a  9 

3.8 

a? 
a  5 
a  4 

6.4 
5.2 

as 

4.7 
4.4 

3.4 
a  3 
as 
a  3 
a  3 

4.5 
a5 

ao 

2.9 

2.8 

2.7 
2.8 

ao 
ai 
ao 

6.0 
8.0 
6.0 
5.0 
4.5 

4.5 

4.2 
4.0 

a  9 

a  9 

as 
a  5 
a  5 
a  2 

4.6 

4.2 
4.0 
4.0 
12.0 
7.0 

6.0 
5.0 
4.1 

as 
a  7 

a  5 
a  4 
a  2 
ao 
ao 

4.0 

a  9 
as 

4.0 

as 

a  4 
a  6 
as 
a  7 
a  4 

a  3 
as 
as 
a  2 
a  2 

ai 
ai 
a  2 
ao 

2.9 

2.9 
2.8 
2.9 
2.9 
2.9 

L7 
L7 
L8 
L9 
2.0 

2.1 
2.0 
L9 
L8 
L8 
1.9 

ao 

2.9 
2.9 
2.8 
2.8 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.3 
2.4 
2.5 
2.4 

2.5 
2.5 

ao 
ao 

4.0 

19.5 

12.0 

S.0 

6.0 

5.0 

5.0 
4.5 
4.5 
4.4 
4.2 
4.0 

ao 
ao 

2.9 
2.7 
2.5 

2.7 
2.6 
2.5 
2.4 
2.4 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.3 
2.5 
2.3 
2.2 

2.4 
2.2 
2.1 
2.0 
1.9 

4.2 

4.7 
4.5 
4.0 
5.0 

&0 
6l5 
5.0 
4.5 
40 

6.0 

as 
a  5 
a  4 

3.3 

ai 
ao 
a  2 
a  2 
a  4 

as 

4.0 
4.5 
5.0 
5.2 

4.8 
4.0 
3.5 

ao 

2.8 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 

2.6 
2.6 

ao 
a  5 

1.7 
1.7 
1.8 
1.8 
l.S 

1.7 
1.9 
2.5 
2.3 

1.8 

1.7 
1.7 
1.6 
1.6 
1.7 

1.8 
1.7 
1.5 
1.5 
1.4 

1.4 
1.5 
1.5 
1.6 
1.6 

2.0 
1.9 
1.8 

ao 

2.2 

a5 

5.2 

a2 

2.4 
2.3 
2.2 

as 
a  2 
ao 

2.8 
2.8 

2.6 

ao 

2.8 
2.6 
2.6 

2.5 
2.4 
2.5 
2.4 
2.3 

2.2 
2.0 
1.8 
1.6 
1.8 

2.0 
2.2 
2.3 
2.0 
2.0 

2.0 
1.9 
1.8 
1.7 
1.6 
1.5 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.7 
1.5 
1.5 
1.5 

1.6 
1.5 
1.5 
1.4 
1.4 

l.S 
1.3 
l.S 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

1.6 
1.8 
2.0 
2.5 
1.9 

1.3 
1.4 
L4 
1.6 

a5 

5.0 
4.0 
2.5 
1.5 
L5 

a2 

•» 

1 

2.6 

23 

1 

2.7 

24 

2.6 

25 

1 

2.5 

21. 

2.5 

27 

....    '  -  -  - 

2.4 

28 

2.3 

29 

2.4 

30 

2.6 

31 

2.6 

1901. 

1 

2 

1.7 
2.0 
2.1 
2.5 
5.0 

4.5 

ao 

2.6 
2.0 
2.25 

2.0 
2.5 

ao 

9.0 
4.5 

5.0 
4.5 
5.0 
5.0 
6.0 

17.0 

15.0 

10.0 

8.0 

7.0 

6.5 
6.0 
4.0 
4.0 
4.2 
4.0 

.9 
.8 
.9 
.8 
.8 

.9 
.9 
.8 
.8 
1.0 

2.1 
1.8 
1.5 
1.0 
.9 

.9 
.9 
1.0 
.9 
.8 

.9 

1.0 

.9 

.8 
.8 

a  7 

3.6 
3.0 
3.0 
2.7 

2.6 
2.5 
2.5 
2.4 
2.4 

2.6 
2.7 
2.5 
2.5 

ao 

19.0 
7.0 
4.5 
4.0 
a  5 

a  5 
a  4 
a  2 
ai 
ao 

ao 

2.9 
2.8 
2.6 
2.7 

.9 
.8 

1.0 
.9 

1.0 

.9 

.8 

1.0 

.9 

.8 

.8 
2.0 
1.5 
1.1 

.9 

.? 
.\j 
.8 
.9 
1.9 

.9 

.9 

1.0 

1.2 

2.6 
2.6 
2.5 
2.6 
2.4 

2.4 
2.3 
2.2 
2.2 
2.1 

2.1 
2.0 
2.0 
2.0 
1.9 

1.9 
1.8 
1.8 
1.8 
1.9 

1.9 
1.8 
1.8 
1.7 
1.7 

•1.8 
1.8 
1.8 
1.8 
1.9 
1.9 

1.0 

1.0 

.9 

.9 

1.0 

.9 
.8 
.8 
.8 
.9 

1.4 
1.0 
.9 
2.5 
1.4 

1.2 
.9 
.9 

.8 
.8 

.8 
.9 

■X 

.8 

1.8 
1.7 
1.7 
1.7 
1.8 

1.8 
1.7 
1.8 
1.9 
1.8 

1.8 
1.7 
1.7 
1.8 
1.8 

1.9 
1.8 
1.9 
1.9 
1.8 

1.8 
1.9 
1.9 
2.0 
2.0 

2.1 
2.0 
1.9 
1.8 
1.8 

.7 
.7 
.8 
.8 
.8 

1.0 

2.0 

1.7 

.9 

.9 

.8 
.7 
.7 
.8 
.8 

.7 
1.6 
1.5 

.9 

.9 

1.0 
1.2 
1.5 
6.5 

2.0 
2.3 

3 

4 

5 

6 

2.5 
2.6 
2.6 

2.8 
2.9 

8 

9 

ao 

3.1 

10 

11 

12 

13 

14 

15 

ao 

2.9 
2.9 

ao 
lao 

9.0 

16 

6.0 

17 

4.6 

18 

3.0 

19 

2.9 

3) 

2.9 

21 

2.8 
2.8 

23 

ao 

24 

2.9 

V> 

ao 

2n 

ai 

27 

5.5 

■2S 

9.0 

29.           .   . 

21.6 

30 

lao 

31 

11.0 

19U2. 

1 

2.5 

2 

ao 

3 

5.0 

4.0 

5 

6 

3.0 
2.0 

1.3 

a 
10 

1.7 
1.5 
1.4 

u 

1.2 

12 

13 

1.1 

1.1 

14 

1.0 

15 

1.0 

16 

17 

H 

l<i 

20 

21 : 

ao 

2.0 

*    1.8 

1.7 

1.6 

6.5 
4.0 

23 

24 

-& 

2.5 
2.0 
1.7 
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Daily  gage  height,  infeei^  of  Coosawattee  River  at  Carters — Continued. 


Day. 


1806. 


16. 
17. 
18. 
19. 
2U. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5- 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


liWii 


1900. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 
Aug. 

Sept. 

Oct. 

Nov. 

_ 

Dec. 

1.8 

- 
1.55 

1.8 

2.1 

1.4 

1.6 

1.1 

2.1 

1.3 

2.2 

2.0 

1.8 

1.7 

1.55 

1.8 

2.1 

1.4 

1.6 

1.2 

2.5 

1.2 

2.2 

1.9 

1.9 

1.7 

1.5 

1.7 

2.1 

1.4 

1.5 

1.1 

3.0 

1.26 

4.7 

1.9 

1.8 

3.05 

1.5 

1.7 

2.05 

1.3 

1.8 

1.1 

2.6 

1.3 

3.2 

2.0    , 

1.7 

2.3 

1.5 

1.6 

2.1 

1.3 

2.0 

1.05 

2.3 

1.3 

3.0 

1.9    ' 

1.7 

2.1 

1.45 

1.6 

2.05 

1.3 

1.8 

1.0 

9.6 

1.2 

2.6 

1.8 

1.8 

2.5 

1.3 

1.5 

2.0 

1.35 

1.7 

1.0 

3.0 

1.2 

2.6 

2.6 

2.0 

2.5 

1.3 

1.4 

2.5 

1.35 

1.4 

1.1 

2.0 

1.26 

2.6 

2.4    1 

2.1 

2.1 

1.2 

1.4 

3.5 

1.4 

1.2 

1.1 

1.6 

1.3 

2.6 

2.4    ! 

2.0 

8.0 

1.2 

1.6 

4.0 

1.6 

1.06 

1.2 

1.8 

1.2 

2.4 

2.3 

2.0 

6.1 

1.2 

1.6 

3.0 

1.5 

1.0 

1.3 

1.6 

1.2 

2.4 

2.3 

1.9 

3.5 

1.6 

1.5 

2.2 

1.5 

1.0 

1.5 

1.6 

1.2 

2.3 

2.4 

1.9 

2.8 

1.5 

1.5 

2.2 

1.6 

1-06 
'.9 

3.5 

1.6 

1.2 

2.3 

2.6 

1.8 

2.5 

3.5 

2.1 

1.4 

2.5 

1.5 

1.3 

2.2 

2.8 

1.7 

2.5 

6.5 

2.1 

1.3 

.95 

2.0 

1.6 

1.3 

2.1 

2.7 

1.7 

2.1 

4.0 

1.25 

3.0 

1.7 

2.1 

1.8 

1.8 

2.5 

5.0 

5.1 

a4 

2.0 

1.4 

1.9 

1.0 

.75 

.95 

.95 

1.9 

ao 

4.5 

6.0 

as 

1.96 

1.5 

1.8 

1.05 

.76 

.9    1 

1.3 

1.9 

a5 

a  5 

6.2 

a2 

L96 

1.4 

1.8 

1.0 

.7 

.9 

1.2 

2.0 

15.8 

a5 

6.0 

ao 

1.9 

1.4 

1.7 

1.0 

.65 

.9 

1.2 

2.05 

14.0 

6.1 

5.8 

2.9 

2.0 

1.45 

1.6 

.96 

.65 

.85  1 

1 

1.1 

2.1 

ia2 

4.8 

5.5 

2.9 

2.0 

1.4 

1.5 

1.0 

.7 

.85  , 

1.0 

2.0 

12.5 

4.5 

6.5 

2.8 

1.9 

1.3 

1.46 

.95 

.7 

.8 

1.1 

ao 

ao 

4.0 

4.8 

2.7 

1.9 

1.3 

1.5 

.9 

1.6 

.8 

•  1.0 

2.0 

6.0 

a2 

4.0 

2.65 

1.85 

1.6 

1.5 

.9 

1.2 

.9    1 

.9 

2.0 

6.0 

ao 

a7 

2.6 

1.85 

1.5 

1.4 

.9 

1.0 

.8 

.9 

2.1 

5.0 

a5 

a6 

2.5 

1.9 

1.5 

1.4 

.95 

.9 

.8    ! 

LI 

2.0 

40 

a5 

as 

2.5 

a2 

1.4 

1.3 

.9 

.9 

.9 

7.4 

1.9 

4.0 

4.0 

a4 

2.6 

ao 

1.4 

1.3 

.9 

.95 

.9    1 

5.0 

1.9 

4.5 

4.5 

ao 

2.6 

2.5 

1.4 

1.6 

.9 

.9 

1.0    ' 

ao 

2.0 

4.5 

19.0 

ao 

2.6 

2.3 

i.a5 

1.5 

.85 

.9 

•«    , 

2.0 

2.2 

4.0 

12.0 

ai 

2.5 

2.2 

1.3 

1.4 

.85 

.9 

.9 

1.5 

2.8 

5.0 

10.0 

4.0 

2.4 

2  1 

1.7 

1.2 

.85 

.9 

1.0 

1.3 

2.6 

4.7 

9.0 

4.0 

2.3 

2.0 

1.5 

1.2 

.8 

.85 

1.05 

1.1 

2.4 

ao 

7.5 

a  75 

2.3 

1.9 

1.6 

1.15 

.85 

.85 

1.0 

1.1 

2.3 

1 

a  5 

6.0 

as 

2.2 

1.9 

1.8   ^ 

1. 15 

.85 

.9 

1.1 

1.2 

'    2.1 

4.0 

5.0 

a  4 

2.2 

1.8 

2.2 

1.1 

.8 

.9 

1.1 

1.2 

2.1 

a  5 

8.0 

as 

2.3 

1.7 

ao 

1.1 

.8 

.9 

1.0 

1.4 

2.0 

a4 

7.0 

as 

2.2 

1.7 

2.5 

1.1 

.85 

.85 

.^ 

1.5 

2.0 

a  5 

6.5 

4.0 

2.15 

1.7 

2  0 

i.a5 

.85 

.85 

1.0 

ao 

2.5 

4.0 

5.0 

6,0 

2. 15 

1.6 

2.0 

1.05 

.8 

.8 

1.0 

2.0 

2.3 

5.0 

5.0 

5.0 

2.1 

1.6 

a  2 

1.1 

.8 

.8 

1.2 

1.5 

2.1 

15.0 

5.2 

4.0 

2.1 

1.5 

ao 

1.1 

.8 

.75 

1.1 

1.3 

2.1 

7.0 

4.8 

4.0 

2.06 

1.5 

ao 

1.05 

.8 

.8 

1.06 

1.2 

2.1 

-->>»».. 

4.5 

a  7 

2.05 

1.4 

2.2 

1.15 

.75 

1.0 

1.0 

1.2 

2.2 

4.6 

a6 

2.0 

1.45 

1.9 

1.2 

.8 

1.0 

1.0 

1.1 

2.4 

4.4 

2.0 

2.0 

1.1 

>•■•*•> 

.9 

1.1 

1.2 

1.4 
1.4 
1.3 
1.4 
1.5 

1.7 
1.8 
2.0 
4.  1 
2.5 

2.5 
8.5 
20.5 
.5.4 
4.0 

a  2 
2.8 
2.7 
2.5 
2.2 

ao 
ai 

2.7 
2.8 
4.75 

4.75 

4.9 

5.2 

5.0 

4.6 

ai 

2.9 

ao 

2.9 

2.8 

2.5 
2.5 

ao 

7.5 
4.0 

2.4 
2.4 
2.5 
2.6 
2.5 

2.6 
2.6 
2.5 
2.6 
2.7 

4.0 
5.0 

ao 

2.5 
2.6 

2.7 
2.8 

ao 
as 
a7 

2.7 
2.6 
2.5 
2.4 
2.3 

2.2 
2.2 
2.1 
2.4 
2.2 

2.0 
1.9 
1.7 
1.7 

1.8 

1.8 
2.1 
2.0 
1.9 
1.8    1 

1.9 
2.0 
2.0 
2  0 
2.1 

2.2 

5.0 

ao 

5.0 
4.5 

ao 

2.2 
2.0 
2.4 
2.6 

ao 
ao 
a4 

5.0 
5.6 

as 
as 
so 

4.8 
4.0 

a8 
a  6 
as 
a  4 
as 

a  4 
a3 
ao 

2.8 
2.6 

2.6 
2.4 
2.2 
2.0 
2.0 

2.0 
2.0 
1.9 
1.9 

1.8 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.4 

1.4 

\:l 

1.5 

1.6 

1.4 

1.2 

....     1 

L4 

1.1 

1  6 

1.1 

k5 
1.4    ' 

1.5 
1.6 
1.6 
1.6 
1.6 

1.5 
1.4 
1.4 
1.3 
1.3 

L3    , 
1.4    ' 
1.4 
1.4    ! 
1.3 

1  6 

1.0 

L8 

1.0 

1.7 

1.1 

1  6 

1.1 

....... 

1  6 

1.2 

1  6 

4.0 

1  5 

4.3 

1  4 

7.0 

1.4 

3.5 

1  5 

2.0 

1.6 

1.9 

... 

L7 

1.7 
1.7 
2.0 
4.3 
4.0 

1.6 

1  8 

2.0 

4.0 

4.2 

MOBILE  DBAINAOB  BASIN,  STBEAM  FLOW. 
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Daily  gage  height,  in  feet,  of  Coosawctttee  River  at  Carters — Continued. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

2.0 
1.9 
LS 

ao 

2.2 

as 

5.2 

a2 

2.4 
2.3 
2.2 

as 
a  2 
ao 

2.8 
2.8 

2.6 

ao 

2.8 
2.6 
2.6 

2.5 
2.4 
2.5 
2.4 
2.3 

2.2 
2.0 
1.8 
1.6 
LS 

2.0 
2.2 
2.3 
2.0 
2.0 

2.0 
1.9 
1.8 
1.7 
L6 
LS 

L7 
L7 
L6 
1.6 
L6 

L6 
1.7 
1.5 
1.5 
1.5 

1.6 
1.6 
1.5 
1.4 
L4 

L3 
L3 
L3 
L2 
1.2 

1.2 
1.2 
LI 
1.1 
1.1 

Aug. 

Sept. 

Oct. 

Nov. 

D«o. 

• 
1900. 
21 

2L5 
2L2 
2.0 
2.0 
L9 

1.8 
L8 
1.7 
L6 
L5 
L5 

3.1 
3.0 
2.5 
2.5 
2.4 

2.2 

2.1 

2.1 

2.06 

2.0 

16.5 
6.0 
6.0 
5.0 
4.1 

3.6 
3.2 
3.0 
3.0 
2.5 

2.5 
2.7 
2.8 
3.0 
3.0 

2.6 
2.6 
2.4 
2.4 
2.5 
3.5 

9.0 
7.0 
6.0 
5.0 
4.0 

3.0 
2.9 
2.9 
2.8 
2.8 

2.7 
2.7 
2.8 
2.8 
2.7 

2.6 
2.6 
2.5 
2.6 
2.5 

2.4 
2.5 
2.5 
2.4 
2.4 

ao 

a2 

ai 

ao5 

ao 

ao 

2.9 
2.5 

4.0 

3.0 

6.75 

6.0 

8.5 

5.0 
4.0 
4.0 
6.5 
5.2 

5.0 
4.5 
4.0 
3.5 
a  2 

ao 
ao 
ao 

2.9 
2.0 

2.8 
2.8 
2.6 
2.6 
2.5 

2.4 
2.5 
2.4 

11.0 
0.0 
7.5 
5.0 
4.0 

a  9 

as 
a  8 
a  7 
a  7 

a  6 
a  6 
a  5 
a  4 
a  4 

as 
a  5 
as 
a  6 
a  7 

as 

4.0 
4.0 

as 
a  6 

as 
ao 

2.9 
2.5 
2.0 

5l0 

a6 
as 
ai 
ao 

2.8 

2.3 
2.2 
2.2 
2.3 
2.2 

2.3 
2.3 
2.2 
2.1 

4.8 

a  6 
a  2 
ao 

2.8 
2.7 

2.6 
2.5 
2.6 
2.7 
2.6 

2.5 
2.5 
2.7 
a  2 
14.66 

ia3 

9.0 
7.0 
7.0 
6.0 
6.2 

15.0 

15.0 

10.0 

9.0 

8.0 

6.5 
5.0 
4.0 

as 
as 

a  9 

3.8 

•a7 
as 
a  4 

6.4 
5.2 

as 

4.7 
4.4 

3.4 
a  3 
as 
a  3 
a  3 

4.5 

as 
ao 

2.9 
2.8 

2.7 
2.8 

ao 
ai 
ao 

6.0 

ao 

6.0 
5.0 
4.5 

4.5 
4.2 
4.0 

a  9 

a  9 

as 
as 
as 
a  2 

4.6 

4.2 
4.0 
4.0 
12.0 
7.0 

6.0 
5.0 
4.1 

as 
a  7 

as 
a4 
a  2 
ao 
ao 

4.0 

a  9 
as 

4.0 

as 

a  4 
a  6 

3.8 

a  7 
a  4 

a  3 
a  3 
a  3 
a  2 
a  2 

ai 
ai 
a  2 
ao 

2.9 

2.9 
2.8 
2.9 
2.9 
2.9 

L7 
L7 
LS 
L9 
2.0 

2.1 
2.0 
L9 
LS 
L8 
L9 

ao 

2.9 
2.9 
2.8 
2.8 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.3 
2.4 
2.5 
2.4 

2.5 
2.5 

ao 
ao 

4.0 

19.5 

12.0 

8.0 

6.0 

5.0 

5.0 
4.5 
4.5 
4.4 
4.2 
4.0 

ao 
ao 

2.9 
2.7 
2.5 

2.7 
2.6 
2.5 
2.4 
2.4 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.3 
2.5 
2.3 
2.2 

2.4 
2.2 
2.1 
2.0 
1.9 

4.2 
4.7 
4.5 
4.0 
5.0 

6.0 
6iS 
&0 
4.5 
4.0 

5.0 

as 
as 
a  4 
as 

ai 
ao 
a  2 
a  2 
a  4 

as 

4.0 
4.5 
5.0 
5.2 

4.8 
4.0 
3.5 

ao 

2.8 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.6 
2.6 

ao 
as 

1.7 
1.7 
l.S 
1.8 
1.8 

1.7 
1.9 
2.5 
2.3 
1.8 

1.7 
1.7 
1.6 
1.6 
1.7 

1.8 
1.7 
1.5 
1.5 
1.4 

1.4 
1.5 
1.5 
1.6 
1.6 

L6 
L8 
2.0 
2.5 
L9 

L3 
L4 
L4 
L6 

as 

5.0 
4.0 
2.5 
LS 
LS 

a2 

22 

2.6 

23 

2.7 

24 

1 

2.6 

25 

1 

2.5 

35 

2.5 

27 

2.4 

28 :: 

2.3 

29 

2.4 

30 

2.5 

31 

1 
1 

2.6 

1901. 

I 

2 

3 

4 

5 

6 

L7 
2.0 
2.1 
2.5 
5.0 

4.5 

ao 

2.5 
2.0 
2.25 

2.0 
2.5 

ao 

9.0 
4.5 

5.0 
4.5 
5.0 
5.0 
6.0 

17.0 

15.0 

10.0 

8.0 

7.0 

6.5 
6.0 
4.0 
4.0 
4.2 
4.0 

.9 
.8 
.9 

.8 
.8 

.9 
.9 
.8 
.8 
LO 

2.1 
1.8 
1.5 
LO 
.9 

.9 

.9 

1.0 

.9 

.8 

.9 

LO 

.9 

.8 
.8 

a7 
as 
ao 
ao 

2.7 

2.6 
2.5 
2.5 
2.4 
2.4 

2.6 
2.7 
2.5 
2.5 

ao 

19.0 
7.0 
4.5 
4.0 

as 

as 
a  4 
a  2 
ai 
ao 

ao 

2.9 
2.8 
2.6 
2.7 

.9 
.8 

1.0 
.9 

LO 

.9 
.8 
LO 
.9 
.8 

.8 
2.0 
1.5 
LI 

.9 

.P 

.o 

.8 

.9 

L9 

1.1 

.9 

.9 

1.0 

L2 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.3 
2.2 
2.2 
2.1 

2.1 
2.0 
2.0 
2.0 
1.9 

1.9 
LS 
1.8 
LS 
1.9 

1.9 
1.8 
1.8 
L7 
L7 

•LS 
LS 
1.8 
1.8 
1.9 
L9 

LO 

1.0 

.9 

.9 

LO 

.9 
.8 
.8 
.8 
.9 

1.4 
LO 
.9 
2.5 
L4 

1.2 
.9 
.9 

.8 
.8 

.8 
.9 
.9 

.8 
.8 

LS 
L7 
L7 
L7 
LS 

LS 
L7 
LS 
1.9 
LS 

LS 
L7 
L7 
1.8 
1.8 

L9 
LS 
1.9 
L9 
L8 

1.8 
L9 
1.9 
2.0 
2.0 

2.1 
2.0 
1.9 
LS 
L8 

.7 
.7 
.8 
.8 
.8 

LO 

2.0 

L7 

.9 

.9 

.8 
.7 
.7 
.8 
.8 

.7 
L6 
1.5 
1.1 

.9 

.9 
1.0 
1.2 
1.5 
6.5 

2.0 
2.3 
2.5 
2.6 
2.6 

2.8 
2.9 

8 

9 

10 

3.0 

ai 

3.0 

11 

2.0 

12 

13 

14 

2.9 

ao 
lao 

15 

9.0 

16 

6.0 

17 

4.5 

18 

3.0 

19 

2.9 

20 

2.9 

21 

2.8 

22 

2.8 

23 

ao 

24 

2.9 

25 

3.0 

26 

3.1 

27 

5.5 

2S 

9.0 

29 

21.5 

30 

13.0 

31 

11.0 

1902. 
1 

2.5 

3.0 

3 

5.0 

4 

4.0 

5 

3.0 

6 

2.0 

1.3 

8 

9 

10 

1.7 
1.5 
1.4 

11 

1.2 

12 

1.1 

13 

1.1 

14 

1.0 

15.  . 

1.0 

16 

17 

IS 

19 

20 

21 

22 

23 

25 

ao 

2.0 

*    1.8 

1.7 

1.6 

6.5 
4.0 
2.5 
2.0 
1.7 
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Rating  tables  far  CootawatUe  River  at  Cortera— Continued. 

JANUARY  1  TO  DECEMBER  31.  1800.a 


JANUARY  1,  IWK),  TO  DECEMBER  31,  1S01.& 


JANUARY  1,  1902,  TO  DECEMBER  31,  1903.e 


JANUARY  1  TO  DECEMBER  81,  1904.* 


Oage 
height. 

Dis- 
charge. 

Oage 
height. 

Feet, 

Dis- 
cliarge.  > 

Oage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Sec'ft. 
4,826 

Feet. 

Sec.'ft. 
2d0 

Sec-ft, 
l,0dl 

Feet. 

8ee.-ft. 
2,378 

Feet. 

0.60 

2.50 

4.60 

8.20 

.70 

250 

2.60 

1,086 

4.80 

2,514 

8.40 

4,962 

.80 

280 

2.70 

1,142 

5.00 

2,650 

8.60 

5,096 

.90 

310 

2.80 

1,200 

5.20 

2,786 

8.80 

5,234 

1.00 

345 

2.90- 

1,258 

5.40 

2,922 

9.00 

5,370 

1.10 

382 

3.00 

1,318    1 

5.60 

3,058 

9.50 

5,710 

1.20 

420 

3.10 

1,378    1 

6.80 

3,194 

10.00 

6,050 

1.30 

457 

3.20 

1,440 

6.00 

3,330 

10.50 

6,390 

1.40 

495 

3.30 

1,503 

6.20 

3,466 

11.00 

6,730 

1.50 

537 

3.40 

1,566 

6.40 

3,602 

11.50 

7,070 

1.60 

580 

•  3.60 

1.632 

6.60 

3,738 

12.00 

7,410 

1.70 

627 

3.60 

1,698 

6.80 

3,874 

13.00 

8,090 

1.80 

675 

3.70 

1,766 

7.00 

4,010 

14.00 

8,770 

1.90 

722 

3.80 

1,834 

7.20 

4,146 

I      15.00 

9,450 

2.00 

770 

3.90 

1,902 

7.40 

4,282 

16.00 

10,130 

2.10 

820 

4.00 

1,970 

7.60 

4,418 

17.00 

10,810 

2.20 

872 

4.20 

2,106 

7.80 

4,554 

18.00 

11,490 

2.30 

924 

4.40 

2,242 

8.00 

.    4,000 

19.00 

12,170 

2.40 

977 

1.00 

365 

3.10 

1,346 

6.20 

2,694 

9.20 

5,574 

1.10 

390 

3.20 

1,400 

5.40 

2,838 

9.40 

6,718 

1.20 

425 

3.30 

1,465 

5.60 

2,982 

9.60 

6,862 

1.30 

460 

3.40 

1,510 

5.80 

3,126 

9.80 

6,006 

1.40 

495 

3.60 

1,567 

6.00 

3,270 

10.00 

6,150 

1.50 

535 

3.60 

1,625 

6.20 

3,414 

10.50 

6,510 

1.60 

575 

3.70 

1,687 

6.40 

3,558 

11.00 

6,870 

1.70 

622 

3.80 

1,750 

6.60 

3,702 

11.50 

7,230 

1.80 

670 

3.90 

1,812 

6.80 

3,846 

12.00 

7,500 

1.90 

717 

4.00 

1,875 

7.00 

3,990 

12.50 

7,950 

2.00 

765 

4.10 

1,942 

7.20 

4,134 

13.00 

8,310 

2.10 

815 

4.20 

2,010 

7.40 

4,278 

14.00 

9,030 

2.20 

865 

4.30 

2,077 

7.60 

4,422 

16.00 

9,750 

2.30 

917 

4.40 

2,145 

7.80 

4,566 

16.00 

10,470 

2.40 

970 

4.60 

2,212 

8.00 

4,710 

17.00 

11,190 

2.60 

1,022 

4.60 

2,280 

8.20 

4,854 

18.00 

11,910 

2.60 

1,075 

4.70 

2,347 

8.40 

4,996 

19.00 

12,630 

2.70 

1,127 

4.80 

2,415 

8.60 

5,142 

20.00 

13,350 

.2.80 

1,180 

4.90 

2,482 

8.80 

5,286 

22.00 

14,790 

2.90 

1,235 

5.00 

2,550 

9.00 

5,430 

24.00 

16,230 

3.00 

1,290 

• 

1 

0.70 
.80 

1 

250 

280 

1 

0.90 
1.00 

310 

345 

1 

1.10 
1.20 

382 
420 

1.80 
1.40 

466 
405 

0.40 

184 

1.50 

512 

2.00 

1,058 

t 

3.60 

1,620 

.50 

202 

1.60 

557 

2.70 

1,112 

3.70 

1,680 

.60 

222 

1.70 

603 

2.80 

1,166 

3.80 

1,740 

.70 

244 

1.80 

650 

2.90 

1,220 

3.90 

1,805 

.80 

209 

1.90 

098 

3.00 

1,275 

4.00 

1,870 

.90 

296 

2.00 

747 

3.10 

1,330 

4.20 

2,000 

1.00 

326 

2.10 

797 

3.20 

1,385 

4.40 

2,130 

1.10 

358 

2.20 

848 

3.30 

1,440 

4.60 

2,270 

1.20 

393 

2.30 

900 

3.40 

1,500 

4.80 

2,410 

1.30 

430 

2.40 

952     1 

3.50 

1,560 

6.00 

2,550 

1.40 

470 

2.50 

1,005    1 

1 

a  Above  gage  height  4.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  68  per  tenth. 
b  Above  gage  height  5.00  feet  the  rating  curve  is  a  tangent,  the  difference  being  72  per  tenth. 
£  Above  gage  height  1.40  feet  this  table  is  the  same  as  the  1901  table. 
<<  Above  gage  height  5.00  feet  this  table  is  the  same  as  the  1901  tabl6. 
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Rating  tables  for  CoosawatUe  River  at  Carters-  ('•ontinued. 

JANUARY  1  TO  DECEMBER  31    1905.« 


Gage 
height. 

Di»-     1 
chaige.  1 

Gage 
height. 

Feet. 

Dia- 
charge.   ' 

Sec. -ft. 

Gasp 
height. 

"^eet. 

Dis- 
charge. 

Sec. -ft. 

<     Gage 
height. 

Feet. 

Dis- 
charge. 

See.-ft. 

Fed 

Sec.'/t.  . 

0.90 

1.50 

560    : 

2.10 

K30 

2.00 

1,070 

1.00 

360 

1.60 

605 

2.20 

875 

1        2.70 

1,120 

1.10 

400 

1.70 

650     ' 

2.30 

920    * 

2.80 

1,170 

1.20 

440 

1.80 

(i05 

2.40 

970 

2.90 

1,220 

1.30 

480 

1.90 

740 

2.50 

1,020 

'        3.00 

1,275 

1.40 

520 

2.00 

785 

1 

o  Above  gage  height  3.0  feet  the  rating  curve  is  the  same  as  the  1904  table. 

Estimated  monthly  discharge  of  Coosawattee  Rixrr  at  Carters. 
(Drainage  anta,  531  square  miles.] 


Augofit  17-31 
September... 

October 

Novemljer. . , 
December 


Month. 


1896.0 


Discharge  in  second-feet.  Run-ofT. 

M.ximam.,Minlmun,.      Mean.    .^'^^  "fX,!" 


January.. 
February. 

March 

April 

Ma: 


1807. 


Lay. 


Juiie 

July 

August 

September. 
October. . . 
November. 
December. 


The  year. 


January . . . 
February.. 

March 

April 

May 

June 

July 

Au^st 

September, 
Octolier... 
November. 
December. 


1808.» 


The  year. 


January.. 
February. 

March 

April 

lla: 


IcftllT. 


lay, 


J  line ^ 

July. 


August 

September, 
October... 
November. 
December. 


The  year. 


1               336 

267 

307 

a  58 

a  32 

1               .'>83 

173 

245 

.46 

.51 

460 

188 

284 

.53 

.62 

3,211 

284 

588 

1.11 

1.24 

1,031 

480 

()84 

1.29 

1.49 

1            2,033 

4a') 

710 

1.33 

1.53 

3,800 

409 

1,092 

2.05 

2.14 

14,022 

698 

2,908 

5.47 

6.31 

9,410 

1,3-20 

1,H52 

3.48 

3.88 

1,940 

674 

959 

1.80 

2.08 

1,143 

499 

(V33 

1.19 

1.33 

5,600 

460 

787 

1.48 

1.71 

1,630 

284 

496 

a  93 

1.07 

353 

219 

2.59 

0.49 

0.55 

1,031 

205 

293 

a  55 

0.63 

540 

219 

2<i3 

a  49 

a  65 

1            1,630 

265 

444 

a  83 

a  95 

14,022 

2a) 

891 

1.67 

22. 73 

4,690 

313 

937 

1.76 

2.03 

771 

423 

(iOl 

1.13 

1.18 

3,670 

3.V) 

699 

1.31 

1.51 

8,430 

722 

1,470 

2.76 

3.08 

790 

442 

.')«K) 

l.Ot') 

1.22 

771 

313 

4r>9 

0.8() 

0.95 

1.624 

313 

491 

a  92 

1.06 

5,710 

541 

l.OtVi 

1.99 

2.29 

8,22»i 

423 

1,300 

2.45 

2.73 

14.890 

499 

2,1.50 

4.06 

4.68 

1,200 

«V27 

823 

l.-W 

1.73 

1 ,031 

Ml 

r)89 

1.30 

1.50 

14,890 

313 

93.'' 

1.76 

23.96 

1,318 

675 

853 

1.60 

1.84 

9,994 

1,031 

3,448 

6.  48 

6.75 

12, 170 

1,31S 

3, -224 

6.0<) 

6.99 

3.330 

1,318 

2,112 

3.97 

4.43 

l,'-(i(i 

770 

1,033 

1.94 

2.24 

}           1,440 

495 

750 

1.41 

1.57 

1,440 

4^7 

698 

1.31 

1.51 

722 

363 

476 

a  89 

1.02 

.363 

26.') 

3a) 

0. 57 

0.63 

537 

240 

3a') 

0..57 

0.  m 

420 

280 

329 

0.  62 

o.m 

4,282 

310 

691 

1.30 

l-.W 

1          12,170 

240 

IjlS,*) 

2.  23 

29.83 

•  The  estimates  for  1896  were  revised  on  the  basis  of  the  1897  rating  curve. 

b  Estimates  for  1806  have  been  revised  above  gage  height  5.0  feet  on  the  basis  of  the  1899  rating  curve. 
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Estimated  monthly  discharge  of  Coosawattee  River  at  Carters — Continued. 


Discharges  in  socond-feet. 


Run-off. 


Month. 


I 


Maximum. 


January . 
February 

March 

April 

May 

June 


1900. 


July 

August  1-25  . .  . 
November  4-30 
December 


January . 
February 
March . . . 
April 


1901. 


Api 

Ma] 

June 


July 

August 

September , 
October... 
November . 
December. 


The  year. 


January . 
February 
March — 
April 


1902. 


Api 
May. 

June 

July 

August 

September 
October... 
November . 
December. 


The  year. 


1903. 


January . 
February 
March...'. 


April 

May 

June 

July 

August . . . 
September 
October. . . 
November. 
December. 


The  year. 


1904. 


January . . 
February . . 

March 

April 

May 

June 

July 

August ... 
September . 
October... 
November . 
December.. 


The  year. 


3,990 
13,710 
4,350 
2,550 
1,127 
3,630 
2,604 
1,022 
2,550 
2,010 


Minimum. 

Mean. 

365 

912 

455 

1,707 

765 

1.645 

970 

1,2»4 

622 

783 

717 

1,747 

670 

1,344 

495 

632 

455 

693 

495 

837 

Sec.-ft.per  Depth  in 
sq.  mile.       inches. 


14,790 

765 

5,070 

970 

14,070 

815 

9,750 

1,290 

16,950 

917 

2,604 

970 

1,455 

535 

16,230 

022 

12,630 

970 

1.075 

622 

815 

622 

15,510 

765 

16,950 


5,430 

15,510 

11,910 

1,875 

1,290 

1,022 

622 

815 

765  ' 

1,022 

3,630 

3.630 


15,510 


1,455 

14,430 

14,070 

6,150 

2,550 

3,846 

5,430 

1,022 

575 

765 

1,180 

622 


14,430 


2,097 

2,410 

2,694 

1.870 

2,165 

1,330 

772 

2,550 

296 

202 

650 

1,870 

2,694 


535 


970 

1,510 

1,455 

1,180 

670 

495 

310 

280 

280 

250 

250 

345 


250 


420 
765 
1,455 
1,565 
917 
765 
765 
420 
364 
310 
364 
364 


310 


358 
430 
603 
603 
393 
326 
296 
269 
184 
184 
184 
269 

184 


2.689 


1,777 


1.487 

2.622 

3,127 

1,437 

927 

614 

469 

360 

375 

337 

676 

914 


1.111 


1.71 
3.21 
3.09 
2.43 
1.47 
3.28 
2.53 
1.19 
1.30 
1.57 


1,625 

3.06 

1,871 

3.52 

2,214 

4.17 

2,306 

4.34 

2,153 

4.06 

1,538 

2.90 

923 

1.74 

2,778 

5.23 

1,761 

3.32 

783 

1.47 

686 

1.29 

5.06 


3.35 


2.80. 

4.94 

5.89 

2.71 

1.76 

1.16 

0.88 

0.66 

0.71 

0.63 

1.27 

1.72 


2.09 


97 
34 

56 
71 
69 
66 
92 
1.11 
1.30 
1.81 


3.53 
3.67 
4.81 
4.84 
4.68 
3.24 
2.01 
6.03 
3.70 
1.69 
1.44 
5.83 


45.47 


3.23 
5.14 
6.79 
3.02 
2.02 
1.29 
1.01 
0.76 
0.79 
0.73 
1.42 
1.98 


28.18 


721 

1.36 

1.57 

3,294 

6.20 

6.46 

3,295 

6.20 

7.15 

2,244 

4.23 

4.72 

1,172 

2.21 

2.&5 

1,631 

3.07 

3.43 

1,233 

2.32 

2.67 

729 

1.37 

1.58 

408 

.77 

.86 

389 

.73 

.84 

512 

.96 

1.07 

421 

.79 

.91 

1,337 

2.52 

33.81 

575 

1.06 

1.24 

791 

1.49 

1.61 

1,063 

2.00 

2.31 

823 

1.56 

1.73 

650 

1.24 

1.43 

549 

1.03 

1.15 

408 

.768 

.885 

453 

.853 

.983 

220 

.414 

.462 

187 

.352 

.406 

215 

.405 

.452 

524 

.987 

1.14 

539 

1.01 

13.80 

MOBILE   DBAINAQE   BASIN,  STREAM   FLOW. 
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EstinuUed  monthly  ducharge  of  Coosawattee  River  at  Carter» — Continued. 


January. 
FebniJiTy 
March... 

April 

May 

June 


July 

Au^st .  . . 
Septembet , 
October. . . 
November . 
December. 


Month. 


1906. 


The  year. 


DischaiiKc  in  second-feet. 


Maximum.  Minimum.     Mean. 


9,390 
9,030 
3,630 
1,560 
3,990 
1,560 
2,910 
1.870 
3,270 
1,275 
830 
12,050 


12,050 


400 
520 
785 
605 
718 
650 
560 
500 
360 
325 
325 
400 


325 


Run-off. 

Sec.-ft.  per  Depth  in 
sq.  mlfe.       inches. 


1,140 

2.15 

2.48 

2,264 

4.26 

4.44 

1,144 

2.15 

2.48 

85K 

1.62 

1.81 

1,147 

2.16 

2.49 

752 

1.42 

1.58 

887 

1.67 

1.92 

750 

1.43 

1.65 

652 

1.23 

1.37 

490 

.923 

1.06 

394 

.742 

.828 

2,02li 

3.82 

4.40 

1,043 

1.96 

26.51 

GABTECAY   RIVER   NEAR   CARTECAT. 


This  station  was  established  June  27,  1904,  by  M.  R.  Hall.  It  is 
located  at  the  Cartecay  Bridge  on  the  public  road  6  miles  upstream 
from  EUijay  and  IJ  miles  northwest  of  Cartecay.  Turkey  Creek 
enters  from  the  south  side  and  Owltown  Creek  from  the  north  side 
between  this  point  and  RUijay.  There  is  probably  no  considerable 
interference  from  dams  above  the  station. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  sta- 
tion. The  current  is  swift.  Both  banks  are  high,  but  are  subject  to 
overflow.  The  bed  of  the  stream  is  composed  of  bowlders  and  is 
probably  permanent,  the  water  flowing  in  one  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  single  60-foot  span  wooden  bridge.  The  bridge  has  an  approach 
on  the  right  bank  of  24  feet  and  on  the  left  bank  of  26  feet.  The 
initial  point  for  soundings  is  the  edge  of  the  abutment  on  the  right 
bank,  downstream  side. 

The  gage  is  a  vertical  10-foot  timber,  fastened  to  the  sill  and  down- 
stream post  of  the  trestle  bent  at  the  right  bank.  It  is  read  once  each 
day  by  S.  A.  Burrell.  The  bench  mark  is  the  top  of  the  downstream 
end  of  the  first  floor  beam  from  the  right  bank,  marked  by  nails  and 
white  paint;  elevation,  16.50  feet  above  the  datum  of  the  gage. 

Discharge  Ttieasurements  of  Cartecay  River  near  Cartecay. 


Date. 


QtLge 
lieiehl 


'e  ,     Dis- 
heignt.  I  charge. 


Date. 


Gttgc 
height. 


Dis- 
charge. 


1904. 

May  9 1      1.30 

June27 

Aaguat31 

October  12 

December  13 


Feet.      Sec.-ft. 
176 
90  ■  86 

85  I  94 

65  I  70 

80  ,  78 


]9a5.                            I  Feet. 

April  19 1.20 

Tune  '2^2 1. 4.1 

October  16 1 .  07 


8ec.-ft. 
167 
2:«) 
I'M 
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Daily  gage  height,  in  feet,  of  CarUcay  River  near  Cartecay. 


Day. 


July.  I  Aug.  Sept. '  Oct. 


Nov.   Dec. 


igo4. 
1 

1.1 

2 

1.1 

3 

1  3 

4 

1.5 

5 

1.7 

6 

1.75 

7 

3.3 

8 

2.2 

9 

1.4 

10 

1.3 

11 

1.35 

12 

3.5 

13 

5.4 

14 

2.3 

15 

2.1 

16 

1.3 

1.1    I  1.1       0.8      0.9 


I 


1.2 

2.4 

1.65 

2.3 

2.85 

1.9 

1.7 

1.5 

1.45 

1.4 

65 

1 

7 

5 

35 


2. 
2. 

1. 
1. 
1. 


1 


.85 

.2 

.1 

.9 

.9 

.85 

.8 

.4 

.85 

.8 

.8 

.85 

.8 

.75 

.8 


65 


0.75 
.8 
.8 
.85 
.9 
.8 
.85 
.9 
.95 
.9 
.2 
.3 
.1 
.95 
.9 
.8 


Day.         July.  Aug.  Sept.  I  Oct 


1.15 

.9 

1 

,0 

,5 

2 

2 

1 

1.0 
1.0 
.9 
.9 
.8 
.8 
.85 
.85 


1904. 
17 

1.3 

18 

1.5 

19 

3.06 

20 

3.a'> 

,  21 

2.2 

1  22 

1.7 

23 

1.6 

,  24 

1  2.2 

25 

26 

i  1.95 
1.3 

1  27 

1.25 

28 

1  1.7 

29 

1.25 

30 

1.1 

31 

1 

1.25 
3.55 
2.15 
1.9 
1.7 
1.3 
1.25 
3.35 
7 
1.6 
1.15 
1.1 
.9 
.85 


2 


2.1 
.9 
.9 
.85 
.8 

2.3 

2.15 
.05 

1.9 
.8 
.8 

1.2 
.9 


.7 

.75 

.6 

.65 

.75 

.75 

.75 

.65 

.6 

.65 

.7 

.75 

.7 

.7 


1.3    1  1.3       1.3       0.7    I  0.75 


'  Nov. 

1 

Dec. 

1  0.75 

0.9 

.8 

.85 

.85 

.8 

.9 

.  lit 

.8 

.75 

.95 

.7 

.95 

.7 

.9 

.9 

.85 

1.1 

.8 

.9 

■  .8 

.9 

.85 

2.5 

.85 

2.2 

1.3 

1.2 

.9 

Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1905. 


Jan.  I    Feb.     Mar. '    Apr. ,  May. 


0.9 
.95 
.95 
.95 
.9 

1.55 

1.2 

1.1 

1.1 

1.2 

1.2 
9.7 
2.5 
1.7 
1.6 

1.4 

1.4.5 

1.35 

1.3 

1.2 

1.2 

1.15 

1.15 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

1.15 

1.1 


0.95 
.95 
.9 
.85 
.9 

1.1 
1.1 
2.1 
2.9 
2.8 

1.6 
1.4 
2.8 
1.6 

1.5 

1.5 

1.4 

1.4 

1.3.') 

6.5 

3.6 
2.2 
1.9 
1.7 
1.7 

1.65 
1.65 
1.5 


1.45 

1.4 

1.4 

1.3 

1.35 

1.4 

1.45 

1.3 

1.3 

1.65 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2f> 

1.25 

1.2 

1.6 

2.6 
1.8 
1.6 
1.5 
1.5 

1.5 
1.4 
1.3 
1.3 
1.6 
1.4 


1.3 

1.3 

1.25 

1.2 

1.6 

1.5 

1.3 

1.25 

1.2 

l.l 

1.1 
1.7 
1.4 
1.3 
1.35 

1.3 
1.3 
1.3 
1.25 
1  25 

1.25 

1.2 

1.2 

1.25 

1.2 

1.25 

1.5 

1.3 

1.9 

1.8 


1.7 
1.7 
1.6 
1.5 
1.45 

1.4 
1.4 
1.9 
1.6 
1.5 

1.36 

1.3 

1.3 

1.25 

1.3 

2.1 
1.6 
1.4 
1.4 
1.3 

1.3 
2.6 
1.8 
1.7 
1.6 

1.6 

1.5 

1.4 

1.4 

1.35 

1.6 


Jtme. 

July. 

1.5 

1.6 

1.4 

1.5 

1.35 

1.4 

1.2 

1.4 

1.2 

1.35 

Aug.     Sept.  I  Oct.  I  Nov.     Dec. 


1.15 

1.1 

i.l5 

1.1 

J.l 

1.1 
1.0 
1.0 
1.1 
1.1 

1.6 
1.4 
1.2 
1.2 
1.2 

1.6 
2.3 
1.9 
1.6 
1.5 

1.5 
1.4 
1.4 
1.3 
1.9 


1.2 

1.2 

1.2 

1.15 

1.15 

1.2 
1.3 
3.6 
2.7 
2.1 

1.9 

1.3 

1.3 

1.25 

1.2t 

1.2 
1.2 
1.2 
1.1 
1.1 

1.1 

1.2 

1.2 

1.15 

1.15 

1.15 


1.1 

1.0 

1.0 

.95 

.9 

.9 

.95 
1.6 
1.9 
1.8 


1.15 

1.15 

1,2 

1.25 

1.2 

1.2 

1.15 

1.1 

1.15 

1.15 


1.6 

1.2 

1.5 

1.9 

1.5 

1.4 

1.6 

1.3 

1.6 

1.2 

3.6 

1.2 

2.9 

1.15 

2.1 

1.15 

1.6 

1.1 

1.5 

1.1 

1.4 

1.1 

1.35 

.9 

1.3 

.9 

1.3 

.9 

1.25 

.95 

1.2 

1.2 

1.2 

1.15 

1.1 

1.1 


.fl5 

.9 
1.0 
1.0 
1.6 


1.3 
1.2 
1.2 

1.7 
1.4 

1.3 
1.2 
1.1 
1.0 
1.0 

1.0 
1.1 
1.1 
1.1 
1.0 


1.1 
1.1 
1.1 
1.3 

1.2 
1.1 
1.1 
1.1 
.9 
.9 


0.9 
1.3 
1.2 
1.2 
1.1 

1.1 

1.1 
.95 
.95 
.9 

.9 

.8R 

.85 

.9 

.9 


.9 

.9 

.9 

.9 

.95 

1.0 

1.0 

1.7 

1.0 

1.5 

.9 

1.3 

1.1 
1.1 
1.1 

l.i> 

1.4 
1.3 
1.2 
1.4 
1.2 


1.1 
1.3 
4.6 
3.2 
2.0 

1.8 
1.4 
1.3 
2.5 
2.0 

1.7 
1.6 
1.6 
1.6 
1.5 


5 
4 
4 
4 


2.0 

1-7 
1.7 
1.6 
1.5 
1.4 

1.4 

1.3 

1.3 

1.2S 

1.2 

1.2 


Rating  table  for  Cartecay  River  mar  Cartecay,  from  July  1,  1904,  to  December  SI,  1905  A 


Gage 
height. 

Dis- 
charge. 

i     Gago 
height. 

Feet. 

1 
Di»-     1 
charge). 

Sec.'ft. 

Gage 
height. 

Feet. 

Dis- 
chaiKi3. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
chaiigp. 

Feet. 

Sec.-ft. 

Sec.-ft. 

0.60 

W 

1.00 

113 

1.40 

215 

1.80 

366 

.70 

67 

1.10 

134 

1.50 

249    1 

1.90 

411 

.80 

80 

1.20 

158    1 

1.60 

286 

2.00 

456 

.90 

95 

1.30 

185    1 

1 

1.70 

326 

1 

a  As  the  highest  measurement  is  at  1.5  feet  the  table  has  not  been  extended  beyond  2  feet.    For  that 
reason  no  monthly  estimates  have  been  made.    The  table  as  given  covers  the  low-water  period. 
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ELLIJAT  RIVER,    AT   ELLUAT. 

This  station  was  established  June  28,  1904,  by  M.  R.  Hall.  It  is 
located  at  a  wagon  bridge  about  one-half  mile  east  of  Ellijay,  and 
about  the  same  distance  above  the  junction  of  Ellijay  and  Cartecay 
rivers. 

The  channel  is  straight  for  about  500  feet  above  and  below  the 
station.  The  right  bank  is  about  12  feet  high  and  the  left  about  10 
feet.  Both  banks  are  bordered  by  fields  and  are  subject  to  overflow. 
There  is  one  channel,  broken  by  one  wooden  pier.  The  bed  of  the 
stream  is  composed  of  rock,  and  the  current  ranges  from  very  swift 
above  the  station  to  sluggish  below. 

Discharge  measurements  are  made  from  the  open  wooden  wagon 
bridge,  which  has  two  40-foot  spans  and  50-foot  approaches  on  each 
bank.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the 
right  bank,  on  the  downstream  side. 

A  gage  staff,  reading  from  2  to  6  feet,  is  nailed  to  the  downstream 
vertical  post  at  the  right  bank,  and  a  bench  mark  established  for 
reference.  Regular  gage  readings  are  not  maintained.  The  bench 
mark  \s  a  small  nail  and  white  paint  mark  in  the  downstream  vertical 
post  at  the  right  bank;  elevation,  7.00  feet  above  datum  of  the 
assumed  gage. 

Discharge  measurements  of  Ellijay  River  at  Ellijay. 


Date. 

Gage 
hei^t. 

Dis-     : 
charge. 

Date. 

Gage 
height. 

Feet. 
1.20 

1.70 
1.78 
1.42 

Dis- 
charge. 

December  0 . 

1903. 

Feet. 

154 
94 

68 
42 

1 

1904. 
December  14 

Sec.^/t. 
66 

May  10 

1904. 

1.80 
1.35 
1.22 
1.07 

19a5. 
AprillS 

145 

Jane  28 

June  21 

156 

August  30 

October  16 

114 

October  12 

MOUNTAINTOWN   CREEK   NEAR   ELLIJAY. 

This  station  was  established  May  10,  1904,  by  O.  P.  Hall.  It  is 
located  at  the  covered  bridge,  known  as  Charles  Bridge,  about  4  miles 
west  of  Ellijay,  and  about  the  same  distance  above  the  mouth  of  the 
creek.  This  bridge  consists  of  a  single  span  of  54  feet,  with  short 
trestle  approaches  at  either  end.  Discharge  measurements  are  made 
either  from  the  bridge,  where  the  meter  is  lowered  through  holes  in 
the  floor,  or  at  a  foot  log  half  a  mile  below.  The  initial  point  for 
soundings  is  the  end  of  the  trestle  approach  at  the  right  bank. 

The  channel  is  straight  for  about  500  feet  above  and  100  feet  below 
the  station.     Both  banks  are  high  and  not  liable  to  overflow.     The 
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bed  of  the  stream  is  rocky.     The  water  is  shallow  and  swift  at  the 
bridge,  the  better  section  being  at  the  foot  log  below  the  bridge. 

Gktge  heights  are  determined  directly  from  the  bench  mark,  which 
is  a  nail  driven  into  the  vertical  post  of  the  main  bent  under  the  right 
end  of  the  bridge  6  feet  above  the  top  of  the  mud  sill  of  the  bent;  ele- 
vation, 7.00  feet  above  the  datum  of  the  assumed  gage. 

Discharge  measurements  of  MourUaintown  Creek  near  Ellijay. 


Date.  • 

Gage 
height. 



Feet. 
1.17 
.85 
.75 

Dis- 
charge. 

April  19 

Date. 
190& 

Gage 
height 

Dl8- 

chaige. 

May  10 

1904. 

8ec.-ft. 
157 
79  1 
31, 

Feet. 
LOS 
.93 

Sec.-fl. 
152 

Ausust  31 

October  17. 

92 

October  12. . 

TALKING  ROCK  CREEK  NEAR  CARTERS. 

This  station  was  established  May  26,  1904,  by  O.  P.  Hall.  It  is 
located  about  3  miles  above  the  mouth  of  Talking  Rock  Creek  and 
about  the  same  distance  east  of  Carters.  Numerous  measurements 
of  the  creek  had  previously  been  made  in  connection  with  measure- 
ments at  the  Coosa wattee  River  station. 

Both  banks  are  high  and  will  probably  not  overflow.  There  is  one 
channel  at  all  stages.  The  section  is  a  good  one.  Discharge  measure- 
ments are  made  from  a  boat  just  above  R.  L.  Hiirs  boat  landing,  or 
by  wading  at  a  shoal  a  short  distance  below.  Gage  heights  are  deter- 
mined directly  from  the  bench  mark,  which  is  a  nail  in  a  large  elm 
tree  on  the  left  bank  at  R.  L.  HilPs  boat  landing;  elevation,  7.50  feet 
above  the  datum  of  the  assumed  gage. 

Discharge  measurements  of  Talking  Rock  Creek  near  Carters. 


Date. 

May  26 

1904. 

June  25 

August  23 

e 


Gage 
height 


Feet. 
1.24 
1.08 
1.07 


Dis- 
charge. 


Sec.-ft. 
49 
34 
40 


Date. 

Gage 
height. 

Feet. 
1.59 
1.16 

1905. 
June  6 

Septemlier  2S 

Dis- 
charge. 

Sec-fl. 
143 
51 


BIG  CEDAR  CREEK  NEAR  CAVESPRING. 

This  station  was  established  in  1905.  It  is  located  at  the  wagon 
bridge  about  3  miles  north  of  Cavespring,  1  mile  below  the  Southern 
Railway  bridge,  and  half  a  mile  below  the  mouth  of  Little  Cedar 
Creek. 

The  channel  is  straight  for  about  200  feet  above  and  300  feet  below 
the  bridge.  The  right  bank  is  low  and  will  overflow  to  the  extent  of 
the  100-foot  wooden  approach.  The  left  bank  is  high  and  will  not 
overflow.     The  bed  is  of  sand  and  mud,  and  is  therefore  probably 
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shifting.  The  current  is  sluggish  at  low  stages.  Measurements  are 
made  from  the  single  iron  span  91  feet  long.  The  initial  point  for 
soundings  is  the  end  of  the  bridge  at  the  left  bank,  upstream. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which 
is  the  top  of  the  upstream  end  of  the  second  floor  beam  from  the  right- 
bank  end  of  the  bridge ;  elevation,  20.00  feet  above  the  datum  of  the 
assumed  gage. 

Ditcharge  jneagurement  of  Big  Cedar  Creek  near  Caves pring. 


Date. 


July  25. 


1905. 


Gage 
height. 

Di0- 
chaige. 

Feet. 
2.70 

Sec.-n, 
117 

TALLAPOOSA   RIVER   AT   BUCHANAN    BRIDGE,  NEAR   TALLAPOOSA. 

This  station  was  established  October  21,  1901,  by  M.  R.  Hall.  It 
is  located  at  Buchanan  Bridge,  about  4  miles  north  of  Tallapoosa, 
and  about  2  miles  above  the  station  on  Tallapoosa  River  at  Adder- 
hold  Bridge.  Discharge  measurements  are  made  from  the  single- 
span  iron  highway  bridge,  which  has  a  trestle  approach  of  100  feet  on 
the  right  bank  and  of  50  feet  on  the  left  bank.  The  initial  point  for 
soundings  is  the  end  of  the  bridge  at  the  right  bank,  downstream  side. 
The  channel  is  straight  for  about  800  feet  above  and  1,000  feet  below 
the  station.  The  current  is  moderate  above  and  swift  below  the 
measuring  section  and  the  banks  rarely  overflow.  The  bed  of  the 
stream  is  composed  of  rock  and  gravel,  free  from  vegetation,  and  is 
probably  constant;  there  is  but  one  channel  at  all  stages,  broken  at 
the  higher  levels  by  the  piers  and  trestle  work  of  the  bridge.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  center  floor  beam, 
the  third  from  either  end;  elevation,  25.25  feet  above  gage  datum. 

Discharge  measuremerUs  of  Tallapoosa  River  at  Buchanan  Bridge  ^  near  Tallapoosa. 


Date. 


1904. 

March  26 

May  14 

July  19 


Gage 
height 


Feet. 
1.55 
.83 
.65 


Dis- 
charge^. 

Sec.-fl. 

180 

39 

22 


Date. 


Qaee 
height 


Dis- 
charge. 


1904.  I    Feet. 

August  31 0. 81 

September  26 ;       .71 


Sec.-fl, 
59 
33 


TALLAPOOSA   RIVEE  AT   ADDERHOLD   BRIDGE,  NEAR   TALLAPOOSA. 

This  station  was  established  on  January  7,  1901,  by  M.  R.  Hall. 
It  is  located  at  Adderhold  Bridge,  about  2  miles  north  of  Tallapoosa, 
and  about  2  miles  below  the  station  on  Tallapoosa  River  at  Buchanan 
Bridge.  Discharge  measurements  are  made  from  the  downstream  side 
of  the  single-span  iron  highway  bridge,  which  has  trestle  approaches 
at  either  end.     The  initial  point  for  soimdings   is  the  end  of  the 
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bridge  at  the  left  bank,  downstream  side.  The  channel  is  straight  for 
about  300  feet  above  and  500  feet  below  the  station. '  The  current  is 
swift  above  and  sluggish  below.  Both  banks  are  wooded  and  are 
subject  to  overflow  under  the  trestle  approaches  during  high  water. 
The  bed  of  the  stream  is  composed  of  sand,  and  is  probably  constant. 
There  is  but  one  channel  at  all  stages,  broken  during  the  higher  levels 
by  the  piers  and  trestle  work  of  the  bridge.  The  bench  mark  is  the 
top  of  the  downstream  end  of  the  first  floor  beam  from  the  left  bank; 
elevation,  22.00  feet  above  gage  datum. 

Discharge  nuMSureTnents  of  Tallapoosa  River  at  Adderhold  Bridge^  near  Tallapoosa. 


Date. 


1904. 

ICaichQ 

March  26 

May  14 


Fedt. 
1.20 
1.22 
.60 


Dis-     I 
charge.  ' 


Sec.-ft. 

274 

218 

£0 


July  19... 
August  31 
September  26 


Date. 

Oage 
height. 

DiB- 

chaigiB. 

1904. 

Feet. 

aao 

.65 
.30 

Sec-A. 
32 

80 

26 

£0 

MISCELLANEOUS    MEASUREMENTS    IN   MOBILE   RIVER   DRAINAGE   BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  Mobile  River  drainage  basin  in  Georgia: 

Big  Cedar  Creek, — This  stream  enters  Coosa  River  about  6  miles 
northwest  of  Cavespring.  Measurements  were  made  from  the  up- 
stream side  of  a  single-span  steel  bridge  2  J  miles  northwest  of  Cave- 
spring  and  one-fourth  mile  above  the  Southern  Railway  bridge.  The 
bench  mark  is  the  top  of  the  second  iron  floor  beam  from  the  right  end 
of  the  bridge,  upstream  side,  17.00  ieet  above  the  datum  of  the 
assumed  gage. 

January  21,  1904:  Width,  62  feet;  area,  207  square  feet;  mean  velocity,  0.37  foot  per 
second;  gage  height,  3.] 3  feet;  discharge,  78  second-feet. 

September  28,  1904:  Width,  67  feet;  area,  177. square  feet;  mean  velocity,  0.29  foot 
per  second;  gage  height,  3.00  feet;  discharge,  51  second-feet. 

July  25,  1905:  Width,  68  feet;  area,  186  square  feet:  mean  velocity,  0.42  foot  per 
second;  gage  height,  3.13  feet;  discharge,  77  second-feet. 

Cave  Spring. — This  spring  is  tributary  to  Little  Cedar  Creek.  A 
measurement  was  made  January  21,  1904,  at  the  footbridge  at  Cave- 
spring.  The  water  surface  was  16i  inches  below  the  upstream  side  of 
the  bridge  floor,  6  inches  from  the  right  end  of  the  bridge. 

Width,  13  feet;  area,  5.6  square  feet;  mean  velocity,  0.94  foot  per  second;  discharge, 
5.3  second-feet. 

Cormsauga  River. — ^This  stream  is  a  tributary  of  Oostanaula  River. 

A  measurement  was  made  November  25,  1904,  from  a  boat  at  Fites 

Ferry,  2  miles  from  Resaca,  Ga.     The  bench  mark  is  a  small  nail  in  a 

large  leaning  willow  tree  on  the  left  bank,  about  200  feet  below  the 

ferry,  5.00  feet  above  the  datum  of  the  gage. 

Width,  130  feet;  area,  219  square  feet;  mean  velocity,  0.74  foot  per  second;  gage 
height,  2.65  feet;  discharge,  163  second-feet. 
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Etowah  River. — ^A  measurement  was  made  July  27,  1904,  at  Fields 
Bridge,  about  6  miles  below  Canton.  The  bench  mark  is  a  chisel  cut 
and  white  paint  mark  at  intermediate  post,  the  second  floor  beam  of 
the  main  span  from  the  left  end  of  the  bridge,  downstream  side,  36.00 
feet  above  the  datum  of  the  gage. 

Width,  89  feet;  area,  307  square  feet;  mean  velocity,  1.06  feet  per  second;  gage 
height,  2.67  feet;  discharge,  322  second-feet. 

Measurements  were  also  made  at  Hardins  Bridge,  4  miles  south  of 
Kingston,  Ga.,  as  follows: 

January  24,  1904:  Width,  188  feet;  area,  1,178  square  feet;  mean  velocity,  1.60  feet 
per  second;  gage  height,  3.45  feet;  di8<*harge,  1,894  second-feet. 

April  14, 1904:  Width,  188  feet;  area,  1,154  square  feet;  mean  velocity,  1 .21  feet  per 
second;  gage  height,  3.27  feet;  discharge,  1,401  second-feet. 

July  29, 1904:  Width,  185  feet;  area,  1,007  square  feet;  mean  velocity,  0.62  foot  per 
second;  gage  height,  2.56  feet;  discharge,  625  second-feet. 

A  5-foot  section  of  gage  rod  is  fastened  to  a  tree  on  the  left  bank. 

Jdck  River. — A  measurement  was  made  near  Alaculsy,  October  5, 
1904,  just  above  the  falls,  about  5  miles  above  the  mouth  of  the  river 
and  23  miles  from  Blue  Ridge,  Ga. 

Width,  7  feet;  area,  7  square  feet;  mean  velocity,  1.86  feet  per  second;  discharge, 
13  second-feet. 

lAtiU  Cedar  Creek. — ^This  stream  enters  Big  Cedar  Creek  about  2 
miles  north  of  Cavespring,  Ga.  A  measurement  was  made  September 
28,  1904,  from  the  bridge  near  Cavespring.  The  bench  mark  is  the  top 
of  the  first  floor  beam  from  the  right  bank,  downstream  end,  9.00  feet 
above  the  datum  of  the  gage. 

Width,  30  feet;  area,  18  square  feet;  mean  velocity,  1.00  foot  per  second;  gage 
height,  1.27  feet;  discharge,  18  second-feet. 

OotTikalooga  Creek. — ^This  stream  is  a  tributary  of  Oostanaula  River. 
A  measurement  was  made  May  6,  1904,  at  a  bridge  about  1  mile  from 
the  mouth  of  the  creek  and  1  mile  west  of  Calhoun.  The  bench  mark 
is  the  downstream  end  of  the  top  of  cross  timber  on  middle  bent,  16.00 
feet  above  the  datum  of  the  gage. 

Width,  45  feet;  area,  50  square  feet;  mean  velocity,  0.64  foot  per  second;  gage 
height,  2.15  feet;  discharge,  32  second-feet. 

Pinelog  Creek. — This  stream  flows  into  Sallacoa  Creek,  a  tributary 
of  Coosawattee  River.  A  measurement  was  made  May  5,  1904,  at 
Butler^s  bridge,  about  1  mile  above  the  mouth,  near  Cash.  The  bench 
mark  is  the  top  of  the  downstream  end  of  the  cross  timber  on  first  bent 
from  the  left  bank,  17.00  feet  above  the  datum  of  the  gage. 

Width,  54  feet;  area,  150  square  feet;  mean  velocity,  0.27  foot  per  second;  gage, 
height,  2.80  feet;  discharge,  41  second-feet. 

SaUacoa  Creek. — This  stream  is  a  tributary  of  Coosawattee  River. 
A  measurement  was  made  May  5,  1904,  at  Covington's  bridge,  about  4 
miles  above  the  mouth  of  Pinelog  Creek  and  4  miles  east  of  Cash,  Ga. 
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The  bench  mark  is  the  upstream  end  of  the  top  of  cross  timber  over  the 
first  bent  from  the  left  bank,  16.00  feet  above  the  datum  of  the  gage. 

Width,  42  feet;   area,  164  square  feet;   mean  velocity,  0.15  foot  per  second;  gage 
height,  2.60  feet;  discharge,  24  second-feet. 

TaMapoosa  River. — ^A  measurement  was  made  near  Tallapoosa,  on 
March  9, 1904,  from  the  wooden  bridge  near  the  Southern  Railway  and 
one-half  mile  below  Bentley^s  dam,  below  the  mouth  of  Walkers 
Creek.  The  bench  mark  is  the  top  of  the  upper  end  of  the  floor  beam 
on  top  of  wooden  pier,  106  feet  from  the  initial  point  for  soimdings, 
25.00  feet  above  the  datum  of  the  gage. 

Width,  89  feet;   area,  517  square  feet;   mean  velocity,  0.74  foot  per  second;   gage 
height,  6.25  feet;  discharge,  381  second-feet. 

RIVER  SURVEYS  IN  MOBILE  RIVER  DRAINAGE  BASIN. 


ETOWAH    RIVER. 

The  following  list  of  elevations  of  water  surface  on  Etowah  River 
from  Rome  up  to  the  mouth  of  Little  River  are  from  a  survey  made 
in  1879  by  Emest  Ruhl,  of  the  Corps  of  Engineers,  U.  S.  Army. 
The  elevations  are  based  on  an  assumed  datum,  which  is  about  376 
feet  above  sea  level. 

Elevations  on  Etowah  River  from  Rome  to  mouth  of  Little  River. 


Dis- 
taaoe. 


Miles. 
0.0 
0.3 
0.5 
1.0 
2.6 

ao 
a? 

4.3 
4.7 
5.5 
5.7 
&8 
&3 
7.0 
7.5 
8.0 
9.0 
9.3 
9.5 
9.8 
11.6 
12.0 
12.5 

lao 
las 

14.0 
14.5 
15.5 
15.8 
16.5 
16.7 
17.0 
17.3 
18.0 
18.2 
19.0 
19.5 
20.1 
20.2 
20.4 


Description  of  points. 


Rome,  Oa.,  Broad  Street  Bridge,  water  surface 

Rome,  Oa.,  Silver  Creole,  mouth,  water  surface 

Rome,  Ga.,  Southern  Railway  bridge,  water  surface. . 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Freemans  Ferry,  water  surface 

Water  surface 

Dvkes  Creek,  0.3  mile  below  mouth  of,  water  surface. . 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Bass  Ferry 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Thomas  Creek.  0.3  mile  below  mouth  of,  water  surface. 

Water  surface 

Ilanleys  Ferry,  half  mile  below,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Woolleys  Bridge,  water  surface 

Water  surface 

Conasene  Creek,  water  suriface 

Water  surface 

Water  surface 


Eleva- 
tion. 


Feet. 
276 
276.8 
270.8 
278 
282 
28ai 
2S5 
286 
28&3 
288.3 
28&5 
290 
292.5 
295 
296.5 
298.8 
299.7 
301.1 
302 
302.5 


3(».2 
304.5 
307.7 
306.5 
309.5 
SIC 

3iai 

Sia5 
311.6 

siai 

317.9 

319 

319.5 

321 

321.8 

322.3 

32ai 

324 

325 
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Elevationt  on  EUnoah  River  from  Rome  to  numth  of  Little  River-  -C'ontinued. 


tAooe. 

MUes. 
20.5 
21.7 
23L0 
22.3 
22.5 
22.f  . 
22.9 
23.0 
23.2 
23.5 
23.8 
24.5 
25l0 
25.3 
26w0 
27.5 
27.8 
28.5 
29.2 
29.5 
29.7 

aa5 

30.7 
31.0 
31.8 
32.8 
34.0 
34.5 
3&0 
35.5 
37.0 
37.5 
38.6 
38.8 
39.2 
39.5 
4a8 
41.2 
42.2 
42.5 
42.7 
■  4a  5 
43.9 
4a  9 
44.2 
44.4 
45.0 
45l0 
4&1 
4&0 
47.0 
47.1 
47.8 
48.0 
4S.5 
4a8 
49.0 

sao 

S0.5 
51.0 
51.2 
62.0 
52.4 
52.8 
5a7 
54.5 
54.8 
5&5 
50.7 
57.2 
57.7 
5&0 
69.7 
89.8 
60.4 
00.7 
61.7 
62.2 
62.2 

6ao 


Description  of  points. 


Two  Ran  Creelc,  mouth  of,  water  surlaoc. 

Water  surface 

Water  surface 

Water  surface 

Water  surface 


^Water  surface 

Dodds  Slough,  water  surface. 
Water  surface 


Elevsr- 
tion. 

Feet. 
326.8 
327.8 
330 
331 
331.1 
332 


Water  surface 

Water  surface '. 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  turfaoe 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Ubarlee  Creek,  0.4  mile  below  mouth  of,  water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Richland  Creek,  mouth  of,  water  surface 

Water  surface 

Water  surface 

W^ater  surface 

Rockniart  Railroad  bridge,  water  surface , 

Pet  tits  Creek,  mouth,  and  Rowlands  Ferry,  0.2  mile  l)elow,  water  surface , 

Water  surface , 

Water  surface , 

Water  surface 

Pumpldnvine  Crpek,  0.7  mile  below  mouth,  water  surface 

Water  surface 

Water  surface * 

Water  surface 

Water  surface 

Tumlins  milldam  In  1879,  foot  of,  water  surface 

Tumlins  milldam  in  1879,  head  of,  water  surface , 

Water  surface 

Wagon  bridge,  water  surface 

Jefferson  milldam,  foot  of,  water  surface , 

JeiTerson  milldam.  head  of,  water  surface 

Western  and  Atlantic  Railroad  bridge,  water  surface 

Water  surface , 

Small  branch,  near  mouth,  water  surface 

Water  surface 

Water  surface 

Water  surface , 

Near  mouth  of  Altona  Creek,  water  surface , 

Water  surface , 

Near  mouth  of  Stamp  Creek,  water  surface 

Wate  'surface , 

Water  surface 

Websters  Ferry,  water  surface 

Water  surface , 

Water  surface , 

Water  surface 

Illinois  Creek,  half  mile  below  mouth,  water  surface 

Water  surface , 

Water  surface 

Gaults  Ferry,  half  mile  below,  water  surface *. 

Owl  Creek,  0.2  mile  below  mouth,  water  surface 

Water  surface 

Water  surface , 

Water  surface 

Lovengoods  Bridge,  0.8  mile  below,  water  surface , 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Wheelers  milldam,  foot  of 

Wheelers  milldam.  head  of 

Little  River,  mouth,  water  surfrnM? 


332.1 

333 

33a7 

340 

341.7 

342.5 

344.4 

344.9 

34(16 

346.7 

349 

350.7 

351.6 

352 

364 

355.53 

356 

356.1 

35&2 

360 

362 

364.2 

367 

367.3 

368 

369 

360.3 

371 

371.5 

375.5 

376.7 

377.9 

379.6 

380.4 

383 

3Ka5 

388 

388 

388.9 

300.5 

305.5 

305.5 

305.5 

«wo 

400 

405 

410. 

418. 

422 

43&5 

452.3 

466.3 

468.1 

469.4 

477.3 

480 

486.4 

488 

488.3 

489.2 

480.3 

491 

401. 

491. 

494. 

497 

497. 

500.1 

502.5 

502.5 

504.5 

508 

508 


5 
4 


1 
9 
8 

J7.6 
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SURVEY   OP   COOSA WATTEE   RIVER. 

From  May  29  to  July  12,  1900,  a  survey  of  a  part  of  Coosawattee 
River  was  made,  under  the  supervision  of  B.  M.  Hall,  resident  hydrog- 
rapher,  by  Olin  P.  Hall,  who  was  field  assistant,  levelman,  and  topog- 
rapher. No  camp  outfit  was  carried.  The  levelman  read  his 
distances  with  the  stadia,  and  identified  land  lines  and  tributaries 
from  a  township  or  district  map  of  the  old  State  survey.  Thia^map 
embraces  two  land  districts,  the  eleventh  and  the  twenty-fifth.  The 
eleventh  was  found  to  be  correct,  but  the  twenty-fifth  was  incorrect. 
The  survey  began  at  the  Greological  Survey  gaging  station  at  Carters, 
with  zero  of  the  gage  as  a  level  datum,  and  extended  up  the  river  to 
Ellijay,  a  distance  of  24  miles.  The  total  fall  between  the  two  places 
was  found  to  be  581.6  feet.  This  24  miles  of  river  cuts  through  the 
Cohutta  Mountains  and  enters  the  Paleozoic  formation  at  Carter's 
mill,  about  2  miles  above  the  gaging  station,  which  is  the  head  of 
navigation  on  the  river.  It  is  along  a  continuous  shoal,  and  the 
conditions  are  such  that  water  power  can  be  developed  at  any  point 
desired.  The  only  utilized  power  is  at  Carter's  mill,  where  there  is 
an  8-foot  dam  across  the  river. 

Elevations  on  Coosawattee  River  from  Carters  to  EUxjay. 


Dis- 
tance. 


mies. 
0.0 
0.0 
0.3 
0.3 
1.75 
1.75 
1.75 
2.25 
2.5 
a25 
3.25 
4.2 
4.2 
4.4 
4.4 
5.62 
&62 
5.72 
0.1 
6.1 
9.0 
0.0 
10.25 
10.25 
10.5 
10.9 
11.45 
12.25 
ia25 
14.0 
14.0 
16.4 
17.65 
18.18 
18.22 


Description  of  points. 


Eleva- 
tion 
above 

datum. 


Feet. 

Zero  of  ga«e  at  Carters,  Ga 0. 6 

Water  sunaoe  at  gaging  station  May  29, 1900 1. 8 

Mouth  of  Talking  Roclc  Creelc,  bench  mark 15i.  54 

Mouth  of  Talking  Rock  Creek,  water  surface !  3.5 

Below  Carter's  dam,  water  surface i  17. 56 

Above  Carter's  dam,  water  surface i  25. 73 

Small  birch  on  right  bank  of  river I  28. 40 

Mouth  of  Fishers  Creek,  water  surface 26 

County  line  between  Murray  and  Gilmer  counties,  water  surface 49. 2 

Mouth  of  small  branch,  water  surface 51. 27 

Small  maple  30  feeM)eyond  branch 65. 26 

Mouth  of  Camp  Branch,  water  surface 69. 66 

Pine  root  at  mouth  of  Camp  Creek 72. 35 

Mouth  of  Harris  Creek,  water  surface '  79. 19 

Root  of  small  poplar  oppo.site  mouth  of  Harris  Creek 82. 61 

Mouth  of  Wurley  Chiek,  water  surface 129. 52 

I^ige  baas  wood 135. 01 

1,000  feet  above  Wurley  Creek,  water  surface 139. 37 

Mouth  of  Crawfords  Creek,  37J  feet  fall  in  2,300  feet,  water  surface 186. 89 

Small  white  oak  opposite  Crawfords  Creek 191. 88 

Opposite  mouth  of  Tails  Creek.  wat<'r  surfac<^ 316. 84 

Laige  pine  50  feet  south  of  Tails  Creek 323. 44 

Opposite  mouth  of  Fiat  Croek,  water  surface 344. 14 

Small  white  oak  opposite  Flat  Creek  at  John  Goble's  boat  landing 364. 84 

W ater  surface 350. 38 

Below  bend  of  river,  water  surface 363. 87 

Foot  of  shoals,  water  surface 375. 09 

Mouth  of  small  branch  from  the  west,  water  surface 409. 18 

Line  between  land  districts  25  and  11,  water  surface 440. 09 

Mouth  of  Mountaintown  Creek,  water  surface 456.87 

Small  white  oak  on  north  bank  of  Mountaintown  Creek 464. 97 

Gentry's  boat  landing,  on  lot  No.  176,  water  surface 510. 30 

260  feet  below  mouth  of  Early  Croek,  water  surface 532. 21 

Smith's  l)oat  landing,  water  'surface 588. 91 

Levi  Smith's  ford,  water  surface 647. 13 
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EUvatians  on  CoosawatUe  River  from  Carters  to  Ellijay — Continuc'd. 


Dto- 

tanoe. 


Deeciiptton  of  potnto. 


ElevA- 

Uon 

abOYB 

dAtum. 


MUes. ;  Feet. 

1&23  !  Root  of  muin  red  oak 230 feet  aboTe  ford 546.81 

19. 7  Month  of  branch  near  comer  of  lots  Noe.  103, 104, 113,  and  114,  in  eleventh  district, 

.  If  ater  surface 557. 06 

22.8  I  Ford  100  feet  below  mouth  of  Mill  Creek,  water  surface 577.09 

23L  3    ;  CoTeied  wagon  biidce  over  Coosawattee  River  at  Ellijay,  Oa.,  water  surface 581. 4 

23. 3      Laxge  oak  on  north  Dank  50  feet  above  bridge 500. 75 

23L6      Junction  of  Cartecay  and  EUijay  rivers,  water  surtaoe 581.02 

24. 0      A.  K.  and  N.  R.  R.  orldge  on  Cartecay  River,  water  surface 583. 30 

24.0      Center  of  stone  block  on  top  of  south  pier  of  railroad  bridge 603.29 

24. 0       Base  of  rail  on  south  end  of  railroad  bridge 005. 44 

24.0       Base  of  rail  on  front  of  A.  K.  and  N.  R.  R.  depot  at  ElliJay,  Oa 613.77 


WATER  POWER  IN  MOBILB  RIVER  DRAINAGE  BASIN. 

ETOWAH   RIVER. 

From  Rome  up  to  the  Western  and  Atlantic  railroad  crossing,  near 
Cartersville,  a  distance  of  45  miles,  Etowah  River  is  mostly  swift,  but 
has  no  large  shoals.  The  total  fall  is  about  115  feet,  which  includes 
numerous  small  shoals.  At  a  few  places  the  fall  is  5  or  6  feet  in  a  mile 
or  less,  and  at  one  place  near  Kingston  the  fall  is  33  feet  in  8^  miles. 
One  and  one-fourth  miles  below  the  railroad  bridge,  at  the  old 
Tumlin  mill  site,  is  the  large  com  mill  of  the  Etowah  Milling  Company, 
utilizing  about  6  feet  of  fall. 

Immediately  below  the  railroad  bridge  is  an  old  mill  site  from 
which  the  mill  and  the  5-foot  dam  are  entirely  gone.  About  2  miles 
above  the  railroad  bridge  begins  a  very  fine  water  power,  which  was 
once  partly  developed  and,  before  the  civil  war,  operated  the 
Cooper  Iron  Works  and  a  large  flour  mill.  At  present  only  the  ruins 
of  what  is  said  to  have  been  ''a  half-million  dollar  plant''  are  to  be 
seen.  This  power  has  a  fall  of  90  feet  in  about  6  miles.  Above  this 
point  there  are  numerous  good  small  power  sites,  some  of  which  are 
developed,  but  no  great  falls  occur  until  the  upper  portion  of  the 
river  is  reached. 

On  Amicalola  River,  a  large  tributary  of  the  Etowah,  and  on 
Etowah  River  above  the  mouth  of  the  Amicalola,  there  are  many 
excellent  shoals  having  large  amounts  of  fall. 
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HIWASSEE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Hiwassee  River  rises  in  the  northern  part  of  Georgia  and  flows  into 
Tennessee  River  about  30  miles  above  Chattanooga,  Tenn.  Its 
principal  tributaries  are  the  Toccoa  (Okoee)  and  the  Nottely.  The 
United  States  Greological  Survey  has  maintained,  among  others  in 
this  basin,  the  following  stations:  On  Toccoa  River  near  Blue  Ridge, 
Ga.;  on  the  Okoee  River  at  McCays,  Tenn.;  on  Nottely  River  at 
Ranger,  N.  C. ;  and  on  Hiwassee  River  at  Murphy,  N.  C.  The  stations 
in  North  Carolina  and  Tennessee,  mentioned  above,  are  included  here, 
as  the  data  regarding  the  rivers  in  this  basin  will  be  valuable  in 
estimating  the  flow  of  these  streams  at  points  above. 

STREAM  FLOW. 
HIWASSEE   RIVER   AT   MURPHY,  N.  C. 

This  station  was  established  July  26,  1896,  by  E.  W.  Myers.  It  is 
located  at  the  highway  bridge  in  Murphy,  N.  C,  about  80  feet  above 
the  Atlanta,  Knoxville  and  Northern  Railroad  bridge  and  one-half 
mile  above  the  mouth  of  Valley  River. 

The  channel  is  straight  for  about  500  feet  above  and  below  the 
station.  The  right  bank  is  high  and  rocky  and  will  not  overflow. 
The  left  bank  will  overflow  for  a  short  distance  around  the  abutment. 
The  bed  of  the  stream  is  rocky  and  rough,  and  makes  soundings 
uncertain.  The  bed  is  permanent  and  the  flow  is  rapid.  Discharge 
measurements  are  made  from  the  sidewalk  on  the  upstream  side  of  the 
single-span  highway  bridge.  The  bridge  is  195  feet  long,  supported  by 
stone  abutments.  The  initial  point  for  soimdings  is  the  end  of  the 
iron  hand  rail  on  the  right  bank,  upstream  side  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  top  of  the  downstream  end 
of  the  first  iron  floor  beam  from  the  right  bank  in  the  space  between 
the  bridge  floor  and  the  lower  chords;  length  of  chain,  27.05  feet.  It 
is  read  once  each  day  by  William  Mingus.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  downstream  side  of  the  top  of  the  stone 
pier  at  the  right  bank;  elevation,  22.55  feet.  (2)  The  top  of  the 
downstream  end  of  the  first  iron  floor  beam  from  the  right  end  of  the 
bridge;  elevation,  25.05   feet. 
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Diicharge  meaguremenU  of  Hiwassee  River  at  Murphy  y  N.  C. 


Date. 


Qase        DiB- 
helgnt    chargi*. 


Date. 


1886. 

June  23 

August  10 

September  22 

18B7. 

August  20 

October  14 

October  29 

1898. 

Jani]afv21 

September  8 

1889L 

February  28 

June  23 

June  23 , 

September  28 , 

September  28 , 

December  7 

December  29 

igoo. 

February  11 

Febroary  14 

April  29 

ukyM 

June  29 

Julys 

September  9 

November  IS , 

December  13 

D(>Gember  13 

December  28 

1901. 

February  24 , 

ApxUn 

May  12 

July  12 

August  16 

September  20 


Fret. 
a82 

8ec.-n. 
366 

3  95 

382 

4  01 

517 

&33 

528 

4  76 

267 

4  71 

253 

&05 

1,170 

&80 

1,820 

7.50 

2,160 

&17 

400 

5i30 

436 

493 

304 

&00 

345 

5l10 

317 

&50 

613 

&10 
7.95 
6l10 
&S2 
7.10 
5l90 
&05 
&20 
5l53 
5l45 
&70 


&70 
6.15 
&40 
5l45 
8.00 
6l02 


1.534 

4,567 

1, 466 

755 

3,405 

1,155 

345 

443 

762 

698 

865 


725 
1,522 
2,107 

665 
4,974 
1,106 


September  20. 
September  20. 
September  20. 
September  20. 
September  20. 
November  H.. 
December  13. 


1901. 


1902. 


August  12 

August  23 

Septemlier  IK. 
Septemlter  18. 
October  24. . . 
October  24. . . 


March  6 

March  28.;. 
April  28.... 

July  29 

August  if. . 
August  27 . . 
October  2. . . 
October  3. . . 
December  3. 


1903 


February  22. 
February  24. 

March  1 

March  2 

May  12 

June  29 

August  29 . . . 

October  6 

December  15. 


1904 


April  15.  - . 

June  13 

October  13. 


1906l 


Feet. 

Sec.-ft. 

6l02 

1,324 

&02 

1,267 

6.02 

1,166 

&02 

1,246 

6.03 

1,182 

5l25 

462 

&32 

480 

480 

213 

480 

186 

480 

198 

480 

216 

487 

260 

490 

271 

6l60 

1,747 

6l75 

2.226 

&04 

1,302 

&16 

435 

&19 

437 

&00 

315 

488 

217 

488 

220 

483 

233 

&63 

1,996 

aoo 

1,138 

&54 

661 

&54 

644 

&66 

754 

5.53 

639 

&10 

344 

480 

183 

&02 

287 

5.84 

896 

6l38 

517 

&16 

421 

Daily  gage  height  ^  in  feet,  of  Hiwaasee  River  at  Murphy,  I^.  C. 


Day. 


1806. 

1 

2 

3 

4 

Va  m  m  »  m  .  .  . 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


July. 

Aug. 

372 

402 

37 

402 

3  75 

411 

40 

396 

39 

39 

402 

39 

498 

396 

6172 

39 

6l95 

386 

5l24 

40 

475 

39 

482 

3  81 

477 

381 

466 

372 

4  42  !  a  75 

465 

3.92 

Sept 

Oct. 

366 

3  74 

3  61 

368 

362 

366 

3  61 

360 

3  61 

362 

39 

3  55 

366 

36 

362 

3  51 

Nov. ,  Dec. 


Day.       .July.   Aug.  I  Sept. 


3 
3 
3 
3 
3 
3 
3 
3 


6 

6 

6 

67 

56 

58 

8 

62 


36 

366 

366 

365 

372 

365 

365 

36 


I 


366 

37 

372 

49 

41 

39 

39 

39 

382 

38 

3  76 

7.53 

&4 

453 

43 

412 


5.2 

47 

4  52 

4  52 

42 

42 

4  15 

41 

43 

41 

41 

41 

405 

402 

41 

405 


1896. 

17 4  48 

18 4  64 

19 4  35 

20 428 

21 1  432 

22 1  46 

23 5.1 

24 4  61 

25 44 

26 43 

27 43 

28 ;  425 

29 412 

30 401 

31 1  402 


3  78 
3  74 
37 

68 

7 

7 

65 

9 

8 

72 

72 

7 

7 

&•> 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
365 


1 
Sept. 

Oct. 

36 

365 

36 

356 

358 

35 

356 

36 

356 

36 

302 

356 

385 

36 

36 

39 

36 

37 

36 

362 

36 

362 

365 

365 

36 

3  74 

42 

38 

382 

Nov. 


45 

395 

391 

39 

39 

385 

38 

38 

38 

384 

40 

40 

5.03 

&1 


Dec. 


405 

40 

40 

40 

40 

40 

395 

395 

396 

39 

39 

39 

3.9 

39 

39 
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Daily  gage  height^  infeet^  of  Hiwauee  River  ai  Murphy,  N.  C. — Continued. 


Day. 


Jan.  '  Feb.  |  Mar.  |  Apr. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 

12. 

13. 

14 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


1807. 


loVO. 


1899. 


ao 
ao 
ao 
ao 

412 


402 

40 

40 

ao2 

a92 

40 

a9 

192 
44 

46 

4  15 
455 
44 
44 

ai 

47 

452 

44 

44 

44 

42 

43 

41 

415 

415 

415 


a3 
a2 
ai 
as  ' 
a25 

as 
as 
as 
a2 
a25 

as 
ao 
a  85 
as 
a6 

as 
a? 
a  6 
a6 
a9 

ai 
a9 
ao 

a  78 

7.75 
7.2 

as 
a  18 
ao 
a  82 

a  71 


as 
a7 
a? 

5.  GT) 

a  6 


48 

as 

4.9 


a6 
a  7 
a7 

14.0 
9.0 


462 
46 

a  15 

a4 
a  12 
ai 

485 

485 
482 
!     482 
412 
47 

46 

'    48 
45 
7.92 

a5 
ai 

4  97 

47 

464 

1 

a6 

a45 

a62 

a5 

a6 

a  42 

a4 

a4 

a4 

a4 

a4 

as 

'  as 

I   as 
'   as 

a25 

a25 

a22 

as 

a25 

ass 

as 

as 

a27 

as 

a22 

a  22 

a25 

46 

45 

465 

47 

46 

9.2 

a5 


a 
a 


66 
4 


a62 
as 

9.9 

ass 
a7 
a  12 

7.65 

as 
ao 

7.05 

as 

ai 

as 

ass 

a4 

as 

ai5 

ai 

ao 

40 

ao 

40 


a22 
a2 
a32 
as 
a  21 

a2 
a2 
a2 
a2 
a2 


a 
a 
a 
a 
a 

a 
a 
a 
a 
a 


2 
2 
2 
3 
35 

32 

4 

4 

4 

4 


as6 
ass 
as 
a  25 
a4 

a4 

as 

as 

11.1 

0.4 
7.7 


ao 
ae 
a7 
a  32 

7.4 


I 


a4 
as 
ass 
a26 

&2 

a  12 
a  75 
as 
ai 
a35 

as 
a  15 
aos 
aos 
as 

ao5 
ao 

40 

48 
48 

47 
47 
47 
47 
465 

47 
463 
46 
46 

468 


7.0 

a5 
a  21 
ai 
a  75 

7.0 

a55 
as 
an 
aos 

ai 
ao 
ao 
a  06 
ao6 

ass 
a  81 
as 
a  75 
ass 


..   ' 


a7 

a7 

a65 

a2 

ai 

aos 

a2 

ai 

ao 

ao 


48 

47 

465 

46 

455 

452 

45 

45 

45 

445 

452 
44 

ao 

48 
46 

45 

45 

442 

44 

432 

436 

436 

43 

426 

425 

422 

42 

42 

42 

42 

42 


as 

as 

a7 

a65 

a6s 


a  51 

a6 

a6 

a6 

as 

as 
a6 
a4 
a4 
a4 

as 

a4 

a4 

ass 

as 

as 

as 

ass 

a6 

a32 

a25 

a25 

a  21 

a2 

a2 

ai 


as 

ass 

a6 

a  82 

as 

as 

7.2 

as 

a  55 

ai 

June. 

July. 

Aug. 

42 

432 

42 

41 

436 

42 
42 

1 

Sept. 

Oct. 

Nov. 

ao 

a4 

ai 

ao2 

ao 

ao 

405 

ao 

408 

ao 
ao 

405 
405 

ao 
ao 

ao 

405 
405 

416 

• 

ao 
ao 
ao 
ao 

415 

40 

402 

41 

41 

425 

415 
40 

aos 

ao 

ass 

ao 

46 
405 

a72 
ao 

46 
486 
434 
42 

ia85 

a2 
a2 

472 
4  52 
44 
425 

4  05 
405 
40 
40 

as 

a  2 
ai 
a  31 
ai 
as 

ai 
ao 

4  01 

ao 
a  12 

a7 
as 
as 
a  21 
a  15 

a  01 

as 

a4 

ao 

ao 

ao 

a6 

a2 

as 

a65 

a2 

(«) 
(«) 
(°) 
(«) 

415 

412 

41 

43 

412 

41 

41 

422 

41 

\.  y  .../.. ... 

408 

• 

406 

406 

. 

40 

40 

. 

41 

403 

41 



42 

495 

415 

ao 

475 
476 

47 
47 
47 

465 

466 

47 

472 

40 

487 

a6 
a6 
as 

14  4 
1L6 

as 

7.3 
7.0 

a7 
a5 

a4 

a32 

a2 

a2 

aos 

ao 

6.0 
0.2 

a7 
a4 

a23 

as 

a2 

ai 

ai 

ai 

aos 

ao 

ao 

aos 

ao 

40 
48 
485 
4  75 
48 

405  ; 

406 

405 
405 
40 

40 

40 

• 

40 

40    , 

40 

ao 

40 

408 

ao 

ao 
aos 
ao 
ai 

ao 



43 

40 

a  12 
a  12 
ai 
ai 
ai 

a2 
ai 
ai 
ai 
ai 

aos 
ao 
ao 
a  01 
ai 

a  15 

a6 

a45 

a2 

ai6 

ai 

ai 

aos 

ao2 

aos 

ao 
aos 
a  01 
ao 

406 

as 

as 

as 

a2s 

a25 

a82 

a6 

a82 

0.8 
0.35 

a  75 
a6 

7.02 

as 
as 

lao 

7.5 
7.16 

a  81 
a4 

a2 

a2 

as 

a25 

ai 

ai 
ao 
a  76 
a7 
a66 

as 
a7 
a7 
a6 
a6 
a6 

as 
a2 
a2 
a  16 
1  a  12 

a4 

12L06 

iao7 
lai 

0.75 

7.5 
7.1 

ass 

a6 

a6 

as 
a2 
a  12 
aos 
ao 

ao 
ao 
as 
a7 
a7 

a  65 

a7 

ao6 

as 

a7 

a7 

a65 

a6 

a6 

a6 

a4 

a25 

a5 

as 

a2 

ass 

ass 

as 

as 

as 

ai 

ass 

as 

as 

a72 

ao 

ass 

as 

ao 

ass 

ass 

ass 

ao 

a7 

a4 

a2 

ai 

as 

a25 

ai 

ai 
ao 
ao 
a2 
ao 

485 

40 

40 

40 

40 

Dec. 


a  02 

ao 

ai 

45 

1 


a 
a 


a 
a 
a 
a 
a 


5 
3 
2 
12 

1 


ai 

ao 

ao2 

a2 

ass 

as 

a28 

a2 

a4 

ao 

7.35 

ass 
a  15 
as 
a5 

ass 

ae 

as 

a4 

a4 

as 


ao 

ao 

ass 

ao 

ai 

ai 

ai 

ao 

aos 

ao 


a 
a 
a 
a 
a 


0 

85 

8 

75 

7 


a7 
a7 
a? 
a7 
ao 

a7 
a7 
ai 
ao 
ao 

as 

as 

a  76 

a7 

a7 

ao 


ai 

ass 

ai 

ai 

ai 


a  No  readings  July  1  to  8;  gage  broken. 
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Daily  gage  heighi,  in  feet,  of  Hiwaues  River  at  Murphy,  N.  C. — Continued. 


Day. 


Jan.      Feb. 


IfiQB. 


6. 

•• 

/. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27- 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 

14. 
15. 

16. 
17- 
18- 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


6.. 

7. 

8.. 

9. 

10.. 


i9oa 


1901. 


fii7 
6l3 
&0 
&9 
5i8 

5.8 
5l8 
&7 
5.7 
&75 

&75 
5l76 
5i7 
6.7 

5.7 

&7 

5u6 

5.6 

5l52 

5l65 

5.6 
&6 
5.6 
5.5 
5l5 
&9 


5l6 
5.2 

&51 

5.3 

5i3 

&2 
&2 
&2 
&2 
5l2 

5.3 
&3 
5.8 
5.6 
5.6 

5.5 

&4 

5.45 

&9 

&6 

6u2 

5.9 

&8 

5.65 

5.6 

&6 
5.5 
&4 
5.4 
5.4 
5.5 


6.0 
5l9 
5.8 
&7 
&6 

&6 
5.6 
5.5 
&5 
5.5 


9.45 

9l9 

7.85 

7.2 

6l75 

a6 

6i55 
&3 
&4 
&4 

&3 

6i25 

&25 

6i0 

&1 

ai 

&1 
&0 
&92 

ai 
ao 

9.1 
7.3 


&12 

5.3 

5l35 

5.4 

5.6 

5.4 
5.4 
5.4 
a  72 

ao2 

6.1. 

ai 

12.6 
7.7 
7.15 

a5 
a2 

5.9 
6.9 
&8 

ao 
a4 
a  15 
ao 
ao 

ao 
ao 
a86 


ao5 
a95 
a9 

7.66 

a  75 

a  4 
a25 
a  15 
a95 
a5 


Mar. 

Apr. 

a  75 

a6 

a5 

a55 

a4 

a7 

a4 

a6 

a3 

a5 

a2 

a4 

ai 

a3 

ai 

a2 

a  75 

a2 

ia8 

ai 

&75 

ai 

7.5 

ao6 

7.1 

ao 

1&4 

ao 

a7 

ao 

7.6 

ao 

7.2 

ao 

&15 

&9 

7.0 

&9 

a8 

a7 

ao 

a52 

a5 

a9 

a? 

7.8 


7.0 

as 
a26 


ai 
ao 
ao 

&9 

a9 


&9 
&9 
&9 


ai 

a7 

ao 

ai 

ao 

ao5 

7.0 

ao 

7.6 

ao 

7.4 

a85 

ao 

as 

a6 

ai 

a4 

as 

a3 

ai 

ai2 

ao 

ao5 

ao 

a3 

ao 

ao 

a8 

ao 

a2 

a85 

a7 

7.4 

a4 

ao 

7.1 

ao 

a  8 

a4 

a  7 

a35 

a5 

a4 

a55 

a4 

a  55 

as 

as 

as 

a2 

a  05 

a  2 

ai 

ai 

ao 

5.6 

a35 

&6 

7.66 

a55 

7.6 

a  55 

7.1 

a7 

a  75 

&6 

a  76 

&56 

a  5 

a  55 

a4 

a  55 

a  26 

a  6 

a  2  1 

a4 
a4 
a4 
a6 
a  5 

ae 
as 
a  5 
a4 
a  4 
a  4 


a  15 
ai 
a  05 
ao 
ao 

ao5 
a  95 

a  85 
a  85 
ass 


iay. 

Junp. 

July. 

a8 

a2s 

(-) 

aa^ 

ai 

(«) 

a7 

ai 

a2 

a7 

a2 

ai 

a7 

ais 

ai 

a  62 

ai 

aos 

a  62 

a82 

ao 

a6 

a8 

ao 

ass 

as 

ao 

a6 

ass 

ao. 

as 

a25 

ao 

as 

as 

ai 

as 

a2 

as 

as 

a2 

a2 

as 

a  15 

ai 

a  45 

ai 

as 

a  4 

ai 

a3 

a4 

ai 

as 

a  42 

4.85 

a2 

a4 

4.95 

a2 

a4 

aos 

a8 

ass 

ao 

a  75 

ass 

ao 

ao 

a  32 

ao 

a  32 

ao 

as 

ai 

a4 

a8 

ao 

a4 

a  6 

ao 

a  6 

7.0 

ao 

a8 

a4 

a9 

as 

a2 

a8 

ai 

ao 

a7 

ao 

ao 

a7 

ai 

a8 

a  7 

ai 

a2 

a7 

as 

a  7 

a7 

ai 

a7 

aes 

ai 

a8 

as 

ae 

a  8 

a6 

ai 

a7 

ao 

a8 

ao 

as 

a8 

ae 

a4 

a2 

a6 

as 

ao 

a6 

a7 

as 

as 

as 

ai 

as 

a  9 
as 
as 
as 
a5 

7.0 
7.2 
7.1 
7.0 

as 


ass 
a  2 
ai 
aos 
ao 

aos 

ai 

a9 

ass 
as 


as 
a6 
a? 
a  6 
a4 

as 
a  7 
ao 
a7 
as 
as 


ao 
a9 
a  65 
a  6 
ass 

a7 
ass 
a  75 
ass 
as 


ai 
ai 
as 
a  9 
as 

a4 
a2 
a  15 
a  15 
a  15 
a  15 


as 
a  25 
a  2 
a  2 
a  2 

7.65 
7.0 

aos 
a  75 
a  6 


Aug. 

S<;pt. 

Oct. 

Nov. 

Dec. 

a2 

ai 

4:9 

49 

ao2 

a2 

ai 

4.9 

49 

ao 

a2 

a  15 

a7 

49 

ai 

a  12 

aos 

a  15 

49 

aos 

a  15 

ao 

ao 

49 

ai 

a  15 

a2 

ao2 

49 

ai 

ai 

ai 

ao 

485 

9.1 

ai 

ao 

4.9 

485 

as 

aos 

ao 

4.8 

49 

a82 

a2 

ao 

ao 

49 

a7 

a32 

4.9 

ao 

49 

as 

a2 

ao 

ao 

49 

a4 

ai 

ao 

4.95 

49 

a4 

ao 

ao 

ai 

485 

as 

ao 

ai 

ao 

485 

as 

ao 

ao 

ao 

49 

a4 

ao 

ao 

4.9 

49 

ass 

ao 

ao 

4.9 

a4 

as 

ao 

ao 

4.9 

a  12 

as 

ai 

ao 

4.9 

ai 

a7 

aos 

ao 

4.9 

a  75 

as 

a25 

ao2 

49 

a4 

as 

a4s 

ao 

ao 

as 

ass 

ai 

ao 

ai 

a2 

as 

ai 

488 

49 

ai 

ass 

a7 

ao 

a4 

as 

ass 

ao 

a2 

a4 

a4 

a2 

49 

a  25 

a  45 

a4 

a  15 

ao 

a2 

a4 

a4 

ai 

ai 

as 

7.2 

as 

a2 

ai 

a4 

a4 

as 

a  15 

aos 

ass 

ao 

as 

ai 

ao 

ass 

as 

a2 

aos 

as 

as 

a  75 

a2 

aos 

ai 

a  25 

as 

a2 

ao 

aos 

a2s 

as 

a2 

ao 

ao 

a2 

as 

a  2 

ao 

49 

a2s 

as 

a2 

ao 

as 

a2 

a  45 

a2 

aos 

ai 

a25 

a4s 

a2 

7.0 

ao 

a2 

a4 

ai 

a45 

ao 

a  15 

a4 

as 

a7 

49 

a2 

a4 

a  2 

a  45 

4  8 

a  15 

as 

ai 

ass 

ao 

a  2 

as 

ai 

ass 

49 

a  15 

as 

a  25 
ao 
a  4 
a  2 
a2 

a2 
a  15 
a  15 
ai 
aos 


a  7 
a4 
a25 
a  2 
a  15 

aos 

ao 

ao 

ass 

as 


49 

ao 

49 
7.1 

ao 

a  7 
a  6 
a4 
as 
a  2 
a2s 


as 
ae 
a6 
as 
as 

as 
a  45 
a4 
a4s 
a  4 


a2 
as 
a2 
a  15 
as 

a7 
ao 
a7 
s  6 
as 


a2s 
a  25 

5.25 

as 
as 

as 
a2s 
a  25 
a25 
a  25 


a  7 
ao 
as 
ao 
as 

a7 
ass 
a  6 
a7 


a? 
a2 
as 
ass 
a  2 

a25 
a  2 
a  25 
a  25 

a  15 
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Daily  gage  height y  in  feet,  of  Hiwassee  River  at  Murphy y  N.  C. — Continued. 


Day. 

Jan. 

1901. 
11 

8.8 

12 

9.2 

13 

7.6 

14 

6.85 

15 

6.5 

16 

6.3 

17 

6.2 

18 

6.1 

19 

5.9 

20 

5.85 

21 

5.85 

22 

5.9 

23 

5.8 

24 

6.05 

25 

5.9 

26 

5.85 

27 

5.9 

28 

6.05 

29 

5.95 

30 

6.0 

31 

6.2 

• 

1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 

20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 


1902. 


1903. 


Feb. 


6.4 

6.3 

6.25 

6.15 

6.05 

6.0 

5.9 

5.85 

5.85 

5.8 

5.75 

5.75 

5.76 

5.7 

5.65 

6.7 

5.65 

6.6 


6.95 

7.8 

6.6 

9.1 

6.15 

7.6 

6.3 

6.9 

6.15 

6.5 

6.1 

6.36 

6.0 

6.26 

5  95 

6.15 

6  9 

6.6 

5.85 

6.0 

5.85 

5.9 

5.8 

5.9 

6  75 

5.86 

5  7 

5.8 

6.7 

5.86 

5  7 

6.9 

5.65 

6.85 

5  65 

6.75 

59 

5.76 

5  7 

5.8 

6  65 

6.05 

5.75 

6.25 

5.65 

6.06 

6.65 

6.0 

6-6 

6.05 

5.6 

6.06 

5  65 

6.0 

5.95 

14.16 

6.05 

6  1 

7.2 

5.05 

5.4 

5.05 

6.4 

6.65 

6.6 

6.85 

6.6 

5.8 

6.9 

5.7 

6.25 

5.6 

6.25 

6.6 

7.6 

6.5 

6.9 

5.5 

6.45 

5.56 

7.2 

5  96 
6.7 

6  7 
5.6 


7.35 
6.75 
6.45 
6.26 


Mar. 


6.6 

6.1 

6.05 

5.85 

6.76 

6.76 

5.7 

5.66 

5.6 

5.6 

5.96 
5.76 
5.65 
&95 
6.8 

10.8 
8.2 
7.2 
6.8 

a6 

&6 


8.5 

7.5 

7.05 

6.8 

7.15 

6.8 

6.55 

6.46 

6.76 

6.55 

a5 

6.4 
6.65 
6.45 
6.4 

6.45 

6.9 

6.6 

6.45 

6.36 

6.3 

6.25 

6.2 

6.15 

6.1 

6.05 
6.1 
6.1 
10.9 
7.6 
&9 


&65 
7.35 
6.96 
6.76 
6.56 

&6 

6.46 

7.96 

7.75 

7.36 

9.95 

8.2 

7.6 

7.1 

6.85 


Apr. 


6.1 

6.1 

6.15 

6.55 

6.35 

6.2 
6.15 
6.1 
6.65 
11.4 

7.9 

7.25 

6.96 

6.7 

6.66 

6.6 
6.4 
6.36 
6.2 
a  15 


6.6 

6.6 

6.36 

6.3 

6.25 

6.16 
6.15 
6.65 
6.36 
6.25 

6.16 

6.1 

6.06 

6.0 

6.0 

6.0 

6.95 

6.0 

6.95 

5.9 

6.85 

6.8 

6.8 

5.75 

5.75 

5.75 

5.75 

5.76 

6.7 

6.9 


7.1 

6.85 

6.7 

6.95 

a56 

6.46 

6.4 

6.7 

6.8- 

a65 

a  46 
a  3 

a5 

7.65 
7.26 


6.8 

6.76 

6.75 

6.7 

5.65 

6.66 
6.65 
5.6 

a7 

7.2 

7.5 
10.6 
7.75 
7.1 
a  86 

a55 

a6 
a36 
a36 
a2 
a  76 


5.7 

6.8 

6.7 

6.65 

6.7 

6.7 
6.6 
6.6 
6.6 
5.6 


6. 
6. 
5. 
6. 
6. 


5 

56 

65 

65 

5 


6.55 

5.5 

6.65 

5.5 

6.4 

5.4 

6.35 

5.45 

6.4 

6.5 


6. 
6. 
5. 
5. 


3 

3 

25 

25 
6.3 
5.36 


ao 

5.95 
6.9 

as 

6.85 

5.85 
6.8 

as 
a  75 
a  76 

&7 
&7 
5.75 

a7 
a7 


July. 


Sept.     Oct. 


as 
a  06 
a  86 
a  5 
a5 

a  35 
a  3 
ai 
ao 
a  05 

a  85 
a8 
a  75 
a7 
a7 

ai 
a? 
a2 
ao5 
a  75 


a  3 
a  3 
a  3 
a  25 
a26 

a  2 
a2 
a  65 
a  65 
a  65 


a 
a 
a 
a 
a 


5 

5 

6 

46 

5 


as 

a46 

a4 

a4 

a4 

a  35 
a4 
a  3 
a  3 
a25 

a  5 
a66 
a  45 
a3 
a25 


a2 
a  26 
a  9 
a  75 
a4 

a  75 
a  36 
a5 
a  9 
a  85 

a3 
a9 
a  75 
a  65 
a  65 


a45 

a45 

a4 

a4 

a45 

as 
a4 
a4 

7.1 

a66 

a45 

a66 

a4 

a36 

a45 

as 
a  65 
as 
a  5 
a  35 
as 


a2 
a  2 
a  16 
a  15 
a  15 

a  15 
as 
a  16 
ai 
ai 

ai 
as 
a  4 
a25 
as 

a  2 
a  15 
ai 
ai 
a  05 

a  05 
a  05 
a  05 
ao 
ao 

4.95 

4.9 

4.9 

4.9 

4.9 

4.9 


a4 
as 
a4s 
a  4 
a  36 

a45 

a65 

a45 

a4 

a65 

a  5 
a  15 
ai 
ai 
a7 


ass 
ass 
a  75 

7. 96 
7.3 

7.9 

a  IS 

&4S 
7.36 
7.06 

&16 
&0 
12.7 
&26 
7.35 

a  05 
a  75 
a85 
7.0 

as 
a7 


4.9 
4.9 

a  2 

4.96 
4.9 

4.86 
4.85 
4.86 
4  8 
4.8 

4.85 

4.8 
4.8 
4.8 
4.85 

4.8 
4.85 
4  8 
4.8 
4.8 

4.8 

4.76 

4.76 

4.76 

4.76 

4.76 

4.86 

4.96 

4.9 

4.85 

4.8 


a25 
as 
a7 
as 
a  15 

a  4 
as 
a2 
a  15 
ai 

a2 
ai 
ao 
ao 
ai 


I 


ao 
as 
ao 
as 
a7 

ao 

7.2 

a  76 

a2 

ao 

a9 
as 
a  75 
a7 
aes 

a  65 
a6 
a6 
a  75 
ae 


a  05 
ao 

4.05 
4.9 

a  46 

a  15 
ass 
a  46 
a  15 
aos 


4.96 
4.06 

ao 
ao 
ao 

4.05 

4.9 

4.9 

ao6 

4.96 

4.9 
4.9 
4.9 
4.9 
a  IS 


a4 
a4 
a2 
as 
a45 

a4 
a4 
a4 
a4 
ass 

ass 

ass 

ass 

as 

as 

as 
as 
as 
as 
as 
a2s 


4.96 
4.95 
4.96 
4.95 
4.9 

4.0 

4.06 

4.06 

4.0 

4.0 

4.0 


485 

485 

4.85 

40 

485 

485 
486 

ao 
ao5 

40 

485 
4  86 
4  85 
4  85 
48S 


Dec. 


4  75 

a  25 

4  8 

a  IS 

48 

aos 

a  15 

ao 

405 

aos 

4  85 

ai 

4  8 

ao 

48 

ao 

48 

ao 

ass 

405 

4  05 

ao 

40 

a  45 

aos 

a  15 

a  05 

a46 

4  0 

a  15 

40 

ai 

4  85 

ao5 

4  86 

ao 

405 

405 

ass 

4  05 

a26 
a2 

&4 

as 
a2 

a2 

a2 
a26 
a25 
a25 

a2 

a2 

a2s 

a45 

as 

a  2 
a  2 
a  15 
a  IS 
a  2 


4  0 
40 
4  0 
40 
40 

ao 
a  2 
ai 
ao 
aos 

ao 
ao 
ao 
ao 

405 
405 

ao 
as 
a  15 


O.UO 

aos 

ao 

aos 

ao 

as 

ao 

a7 

as 

a4 

a4 

405 

40 

40 

405 

a4 

&05 

405 

406 

40 

40 

40 

a  15 

ao 

405 

ao 

ass 

a4 

a4 

as 

ai 

as 
a7 
ao 
ao 

&8 
&7 

a  75 

a7 

ao 

a85 

a85 

7.6 

ass 

IS.  3 
0.1 
7.S 


a65 

as 
a65 
a  95 
as 

a  65 
as 

5  45 
5  4 
535 

ass 

as 

ass 

a25 

a25 

a  75 
a  IS 
ao 

565 

as 

as 
as 

5.9 

5.75 

a7 

aa 

a4 

a45 

a4 

a  75 

as 


40 
40 
40 
40 
40 

49 

4  86 
485 
485 
40 

49 
4  0 
4  05 

aos 

405 
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Daily  gage  height,  infect,  of  II%wat$ee  River  at  Murphy ^  N.  C. — Continued. 


Day. 

Jan. 

Feb. 

6.2 

0.15 

7.3 

6.76 

&6 

6.36 
6.2 

ao6 

6.0 
5l06 

6.85 
6.8 
12.0 

6.15 

5l1 

6.25 

6.1 

5tl 

5.1 

6.15 
6u0 
5.5 
5.45 

5.4 

6.35 

&25 

5.2 

5.6 

5.4 

6.3 

6.25 

6.25 

6.05 

6.7 

6.66 

6.4 

6.0 

&75 

5.6 
6.6 
5.5 
5.45 

6.3 

5l26 

5.2 

5.2 

5.2 

&05 

&75 

6.7 

8.75 

6.05 

6.3 
6.1 
7.0 
6.3 
6.3 

6.0 
6.0 
5.8 
6i7 
6.2 

Mar. 

6.7 

6.66 

6.46 

6.36 

6.25 

6.0 
7.1 
11.8 
&75 
7.65 

7.16 
6.0 

6.75 
6.66 

7.85 
7.56 

6.6 
6.5 
6  65 
6.65 
5.45 

6.4 

7.8 
6.6 
6.15 
6.0 

6.0 

5.75 

5.7 

6l25 

6.0 

5.75 

6.7 

6.65 

6.6 

&5 

&5 

6.5 

7.4 

7.35 

6.5 

6.35 
6.35 

ai 

6.0 
5.9 
6.8 

&8 
6.8 
5.7 
6.6 
5.6 

5.6 
6.6 
5.6 
5.6 
6.1 

6.0 
5.8 
6.8 
6.7 
6.6 

5.6 

5.6 

5.6 

5.55 

5.65 

Apr. 

May. 

a65 

a6 

a6 

a65 

a66 

ai 
a66 
a6 
a  5 
a4s 

a46 
a  45 
a45 
a  05 
a  6 
as 

a  45 
a4 
a45 
a  46 
a  5 

a46 

a  4 
a  65 
a  66 
a  05 

a  8 
a7 
a6 
a55 
a  65 

a45 
a45 
a  46 
a4 
a  36 

a  35 
a3 
a3 
a  3 
a25 

a25 
a  25 
a  2 
a  2 
a2 
ai 

a3 
a  05 
ao 
ao 
a  8 

ai 
a  2 
a  7 
ao6 
ao 

a  8 
a  76 
ao 
a7 
a  65 

7.2 

a  45 
ai 
a  95 
a  85 

JUDfl. 

a  6 
a56 
a  6 
a  6 
a  6 

ads 

a45 

a6 

a45 

a4 

a45 
a  75 
a85 
a  55 
a45 

•    ■     >    ■    •    a     > 

a6 

a36 

a3 

a25 

a2 

a  15 
a  85 
a  65 
a  35 
a25 

a  25 
a35 
a2 
a  15 
a  16 

ai 
ai 
ai 
ai 
a65 

a  3 
a  2 
a  15 
ai 
a  05 

a25 
a  6 
ai 
a  85 
a3 

a7 
a  66 
a  55 
a  55 
a5 

a6 
a5 
a  45 
a4 
a4 

a  35 
a4 
a  36 
a4 
a3 

a4 
a5 
a  4 
a  6 
a6 

July. 

ass 
a  75 
as 
a  45 
a45 

ass 
a  35 
a3s 
as 
a25 

a  25 

a25 

a25 

aa 

a36 

a4 

a  25 
ai 
ai 
aos 
a  45 

ai 
ai 
aos 
a  15 
a26 

%i 

ai 

a25 

ai 

ao 

ao 
ass 
a35 
ao 

495 
495 

a  2 
aos 
aos 
a  15 

ao 

4  95 
495 

aos 
a2 

4  95 

a85 
ao 
a  45 
ass 
a65 

a  4 

a  45 
ass 
ass 
ass 

ass 

10.3 

ass 
a  15 
ass 

as 
a  65 
ass 
ao 
as 

Aug. 

a  15 
a2 
a  2 
ai 
a2 

ai 

ai 

aos 

aos 

aos 

ao 
ao 
ao 

405 

405 
406 

a  6 
a  2 
ao6 
a  06 
ao5 

a66 
a  15 
ass 
a  45 
a2s 

a65 
a45 
a5 
a  25 

7.25 

a45 
a26 
a  15 
ai 
a46 

a2 
ai 

5.1 

a5 
as6 

ai 

a6 

as 

a  15 

ai 

ai 

a2 
a2 
a  15 
a  15 
a2 

a  15 
a  15 
ass 
ass 
a25 

as 
as 
a  76 
as 
ao 

a  75 
a  6 
as 
a  45 
a  4 

Sept. 

a46 

ai 

ao5 

406 
406 

406 

405 

40 

40 

40 

485 

40 

40 

40 

485 

a2 

ai 

ao6 

as 

ass 

a  15 

ai 

aos 

ao 

ao 

ao 

405 
495 
495 
405 

49 
4  9 
49 
4  85 
4  85 

495 

49 

49 

485 

485 

485 
485 
485 
485 
485 

a  15 
a2S 

as 
a  2 
a  15 

ai 
ai 
ai 
ai 
aos 

a  15 
a  15 
ai 
ai 
aos 

aos 

aos 

ao 

ao 

ao 

Oct. 

485 
495 

aos 

49 
49 

49 
485 
485 
4  9 
485 

485 

485 

485 

485 

49 

495 

48 
48 
48 
48 
48 

48 
48 
48 
4  75 
475 

4  75 
4  75 
4  75 
4  75 
4  75 

4  75 
4  75 
4  75 
475 
4  75 

4  75 
4  75 
47 
4  75 
4  75 

475 
4  75 
48 
48 
48 
4  75 

ao 

495 

ao 
as 
ai 

ao 
ao 
ao 

495 

ao 

7.55 

a  45 
a2 
ai 
ai 

a  2 

ai 

aos 

aos 

aos 

Nov. 
406 

ao 
a45 
ao 
ao 

ao 

405 
405 
405 
405 

405 

405 

40 

40 

40 

4  76 
476 
48 

ao 

405 

40 

48 
48 
48 
48 

48 
48 

ao 
ao 
ao 

40 

48 
48 
486 
486 

48 

40 

40 

405 

485 

485 

485 

48 

48 

a25 

ao 
ao 
ao 
ao 
ao 

ao 
ai 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ass 

Deo. 

1003. 

16 

17 

18 

19 

aj 

21 

22 

23 

24 

2.5 

26 

27 

28 

29 

5.65 

5.6 

6.9 

5.4 

6.36 

6.4 

6.36 

6.35 

5.35 

5.4 

5.36 

6.5 

&35 

6i56 

6.46 

6.4 

49 

49 

&06 

495 

49 

485 

5l0 

485 

49 

49 

4.05 

&05 

&06 

5.1 

5iO 

5.0 

&7 

5.35 

5.2 

&16 

6.1 
5.2 
6.3 
6.7 
5l46 

5.35 

6.25 

5.2 

5.2 

5.06 

&20 

&25 

5l2 

6.46 

6.4 

5l36 

&35 

5l8 

5l5 

5.45 

&4 

6.4 

5.6 

6.6 

&55 

6.6 

&8 

6.65 

5.6 

6l5 

6.6 

&0 

a? 

a66 

a45 
a4 

a45 
a  26 
a2 
a  15 
ai 

a  25 
ai 
ao5 
ao 
a  05 

a  75 
a  7 
a  6 
a  55 
a  55 

a  5 
a  05 
a  5 
ao5 
ao5 

a  05 
a  8 
a  7 
a  66 
a6 

a  65 
a  65 
a55 
as 
a46 

a6 
a  45 
a  4 
a4 
a4 

a  4 
a  75 
a6 
a55 
a5 

a55 
a  55 
a5 
a  5 
a  65 

a  65 
a7 
a  6 
a  7 
a65 

a6 

a  85 
a  85 
a  75 
a7 

a8 
a7 
a  65 
a  6 
a  55 

4  0 
485 
486 
486 

ao6 

a26 

ao 
ao 

405 
406 

ao 

406 

ao6 
ao 

30 

406 

31 

406 

1904 
1 

a  16 

2 

ao 

a  66 

4 

a  16 

5 

a  16 

6 

5.06 

I......... ...... 

a4 

8 

a  16 

9 

ai 

10 

11 

a  16 

5.16 

12 

ao 

13 

ao6 

14 

ao5 

15 

ao 

16 

ao 

17 

a  05 

18 

a  05 

19 

ao5 

20 

ao 

21 

405 

22 

23 

24 

406 
405 

ao 

25 

a26 

28 

a  16 

27 

ai 

28 

a  45 

29 

a  65 

30 

a  4 

31 

as 

1905L 
1 

a2 

2 

5.16 

3 

10.0 

4 

a5 

5 

ao 

6 

5.66 

7 ... 

ass 

8 

ass 

9 

8.7 

10 

7.0 

11 

a35 

12 

aos 

5.85 

14 

a  75 

15 

ass 

16 

as 

17 

a  7 

18 

a66 

19 

a6 

20 

a65 
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Daily  gage  fteightj  in  feet  ^  of  Hiwassee  River  at  Murphy ^  N.  C. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

&5 

6.8 

6.75 

5.55 

5.56 

6.36 

6.36 

6.45 

6.4 

&55 

July. 

1905. 
21 

&45 

&4 

5.35 

5l35 

&3 

5l25 

5l25 

5i2 

5.15 

&3 

&2 

a2 

7.2 
&6 
6.4 
&2 

&1 
6.0 
5.0 

7.0 

&25 

6.05 

5.85 

5.75 

6.7 

6.65 

5l65 

6.65 

5.6 

5l55 

5.65 

&5 

5.5 

5.45 

6.5 
5.9 
5.8 
5.7 
6.95 

&8 

5.85 

6.45 

6.95 

6i35 

6.2 

6.1 

5.05 

5  85 

5.8 

5.95 

5.4 

6.6 

5.4 

5.35 

5.4 

&3 

6.3 

5.35 

5.45 

5.3 

5.25 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

&86 

6.0 

6.06 

6.15 

6.6 

5l8 

6.0 

5.0 

&1 

6.2 

525 

5.0 

5i0 

6.05 

6.15 

&5 

4.95 

5.0 

&0 

6.4 

5l5 

4.96 

5lO 

6.15 

6.1 

&6 

4.95 

5u3 

&2 

&05 

5.35 

4.95 

5.15 

6.1 

5.8 

&3 

4.«5 

6l1 

&1 

5.75 

&25 

4.95 

5l05 

6.1 

5.0 

5.2 

4.95 

5.05 

5l2 

5l7 

5.2 

&0 

6l65 

Rating  tables  for  Hiwassee  River  at  Murphy j  N.  C. 

OCTOBER  20. 1807,  TO  DECEMBER  31. 1898.  AND  JANUARY  1  TO  DECEMBER  31, 10Ol.« 


Gage 
height. 

Di»- 
charge. 

'     Oage 
'  height. 

Die- 
charge.  , 

Oage 

height. 

Die- 
ohaige. 

'  he^. 

1 

Feet. 
5.10 

Dis- 
chaige. 

Feet. 
4.70 
4.80 

Sec.-^t. 
220 
260 

Feet. 
4.90 

1 

Sec.-ft. 

Feet. 
6.00 

Sec.-fl. 
3W 

Sec.^. 

JANUARY  1  TO  DECEMBER  31. 1899.b 


4.70 

1 

252 

5.70 

S84 

7.40 

3,660 

• 

13.00 

13,180 

4.80 

280 

5.80 

1,016 

7.60 

4,000 

14.00 

14,880 

4.90 

310 

5.90 

1,148 

7.80 

4,340 

15.00 

16,580 

5.00 

340 

6.00 

1.280 

8.00 

4,680 

16.00 

18,280 

5.10 

396 

6.20 

1.020 

8.50 

5,.S30 

17.00 

19,980 

6.20 

452 

6.40 

1,960 

9.00 

6,380 

18.00 

21,680 

5.30 

508 

6.60 

2,300 

9.50 

7,230 

19.00 

23,380 

6.40 

564    , 

6.80 

2,640 

10.00 

8,080 

5.50 

620 

7.00 

2,980 

11.00 

9,780 

5.60 

7.52 

1 

7.20 

2,320 

12.00 

11,480 

JANUARY  1  TO  DECEMBER  31,  1900.e 


4.80 

310 

5.60 

861 

6.40 

2,025 

7.40 

3,775 

4.90 

362 

5.70 

977 

6.50 

2,200 

7.00 

4,125 

5.00 

415 

5.80 

1,093 

6.60 

2,375 

7.80 

4,475 

5.10 

481 

5.90 

1,209 

6.70 

2,550 

8.00 

4,825 

5.20 

547 

6.00 

1,325 

6.80 

2,725 

8.50 

5,700 

5.30 

613 

6.10 

1,500 

6.90 

2,900 

5.40 

679 

6.20 

1,675 

7.00 

3,075 

5.50 

745 

6.30 

1,850 

7.20 

3,425 

JANUARY  1. 1902.  TO  DECEMBER  31, 1903.' 


4.80 

205    i 

5.90 

1,070 

7.00 

3,000 

8.50 

5,700 

4.90 

265 

6.00 

1,200 

7.10 

3,180 

9.00 

6,600 

5.00 

325 

6.10 

1,380 

7.20 

3,360 

9.50 

7,500 

5.10 

385 

6.20 

1,560 

7.30 

3,540 

10.00 

8,400 

5.20 

450 

6.30 

1,740 

7.40 

3,720 

11.00 

10,200 

5.30 

520 

6.40 

1,920 

7.50 

3,900 

12.00 

12,000 

5.40 

590 

6.60 

2,100 

7.60 

4,080 

13.00 

13,800 

5.50 

670 

6.60 

2,280 

7.70 

4,260 

14.00 

15,600 

5.60 

750 

6.70 

2,460 

7.80 

4,440 

1 

5.70 

M5 

6.80 

2,640 

7.90 

4,620 

1 

5.80 

940    , 

1 

6.90 

2,820 

8.00 

4,800 

1 

o  Above  gage  heisdit  5.10  feet  use  the  1902  rating  table. 

b  Above  6.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  170  per  tenth. 

e  Above  gage  height  8.5  feet  use  the  rating  table  for  1901-1903. 

d  Above  gage  height  6.0  feet  the  rating  cur\'^e  is  a  tangent,  the  difference  being  180  per  tenth. 
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Rating  tabUifor  Hxwa9$ee  River  at  Murphy ^  N.  C. — Continued. 

JANUARY  1.  ig04.  TO  DECEICBER  31. 1906.a 


Oaoi 
hfdght. 


DiB- 

charge. 


.     Feet. 

Sec.-ft. 

4.70 

150 

4.80 

190 

4.00 

235 

5.00 

285 

5.10 

340 

5.20 

400 

5.30 

470 

5.40 

540 

5.50 

020 

aace 
heigbt. 


Feet. 
5.60 
5.70 
5.80 
5.90 
0.00 
6.10 
0.20 
0.30 
6.40 


Dla- 
ohargp. 


Dia- 


Gaoe 
height,  i  charge. 


1 

1    Sec.'ft. 

Feet. 

710    1 

6. 50 

mo 

0.60 

900 

0.70 

1,010 

0.80 

1.130 

0.90 

1,260 

7.00 

1,400 

7.10 

1,540 

7.20 

1,000 

7.30 

Sec.'ft. 
1,850 
2,020 
2,100 
2,3/0 
2,550 
2,740 
2,930 
3,130 
3,330 


Oace 
height. 


Feet. 

7.40 
7.50 
7.60 
7.80 
8.00 
9.00 
10.00 


Dia-     I 
charge.  ' 

3ec.-ft. 
3,540 
3,750 
3,960 
4,400 
4,840 
7.040 
9,240 


a  Thla  table  is  baaed  on  02  diachaxge  meaaurementa  made  duxing  1900-1906.  It  is  well  deflned  between 
gage  hel^ta  4.8  feet  and  0.8  feet.  The  table  has  been  extended  beyond  these  limits.  Above  7.6  feet 
ue  rating  carve  is  a  tangent,  the  differsnce  being  220  per  tenth. 


EktimaUd  monthly  duehorge  of  Iliwauee  River  at  Mttrphy^  N.  C. 

[Drainage  area,  410  nquare  miles.] 


October  20-31 
November. . . 
December.... 


Month. 


18e7.a 


Maximum. 


January. . 
February. 
ManAL... 
.\pril 


1896.0 


.\pi 
Mai 


June , 

July 

August 

September. 

October 

November. 
December. 


The  year. 


January.. 
February. 
March.... 
AprU 


1890. 


Api_ 
May. 

June 

July  8  to  28. 
Aogustw  — 
September. 

October 

November. . 
December.. 


January... 
February . . 

March 

AprU 

May 

June 

July 

August 

September. 
October... 
Novemb^. 
December. 


1900.0 


Tbe3rear. 


340 

590 

3,630 


4,350 

76« 

10,400 

6,150 

940 

670 

1,560 

8,400 

15,500 

16,300 

2.460 

1,380 


16,300 


2,375 

535 

13,080 

475 

3,950 

1,3251 

3,250 

1,030 

1,500 

670 

3   '^"h 

670 

3,075 

670 

1,165 

475 

3,075 

415 

3,250 

310 

2,550 

505 

3,425 

600 

13,060 

310 

1.159 


1,790 

020 

878 

2.14 

14,880 

720 

3,088 

7.53 

22,360 

1,450 

3,715 

9.06 

3,320 

1,120 

1,744 

4.25 

1,450 

460 

719 

1.75 

970 

295 

440 

1.07 

2,640 

340 

556 

1.36 

840 

340 

404 

.99 

620 

310 

373 

.91 

840 

265 

339 

.83 

905 

20.'> 

356 

.87 

6,550 

340 

800 

1.95 

858 

2.09 

l.iQ) 

4.46 

2,141 

5.22 

1,717 

4.19 

877 

2.14 

1,702 

4  15 

1,170 

2.85 

588 

1.43 

664 

1.62 

591) 

1.45 

725 

1.77 

1,043 

2.54 

2.83 


a  Revised  estimates. 

ft  Low-water  estimates  for  1900  are  probably  a  few  per  cent  too  high. 


ge  in  seconc 

l-feet. 
Mean. 

Run-off. 

Minimum. 

Sec.-ft.per 
sq.  mile. 

0.593 

Depth  ill 
inches. 

200 

243 

0.265 

300 

344 

.839 

.9.16 

340 

829 

2.02 

2.33 

3U0 

1,049 

2.56 

2.95 

464 

557 

1.36 

1.42 

4.W 

1,171 

2.80 

a3o 

795 

1,542 

3.76 

4.20 

390 

630 

1.54 

1.78 

320 

397 

.968 

1.08 

300 

667 

1.63 

1.88 

750 

2,306 

5.62 

6.48 

590 

2,659 

0.49 

7.24 

670 

2,677 

0.53 

7.53 

860 

1,240 

3.02 

3.37 

840 

1,031 

2.51 

2.89 

300 

1,327 

3.24 

44.12 

2.47 

7.84 

10.45 

4.74 

2.02 

1.19 

1.06 

1.14 

1.01 

.95 

.97 

2.25 


2.41 
4.64 
6.01 
4  67 
2.47 
463 
3.29 
1.65 
1.81 
1.67 
1.98 
2.93 


38.16 
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Egtimated  monthly  discharge  of  Hiwassee  River  at  Murphyy  N.  C. — Continued. 


Month. 


January.. 
February. 
Maroh.... 
April 


IWl. 


[ay. 


June 

July 

August 

September. 
October... 
November. 
Eeoember. 


The  year. 


January.. 
February. 

March 

April 

May 

June 


1902. 


July 

August 

September. 
October... 
November. 
December. 


The  year. 


January.. 
February . 

March 

April 

May 

June 


1903. 


July 

August 

September. 
October... 
November. 
December. 


The  year. 


January. . 
February . 

March 

April 


1904. 


Ifo 


-*y 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1905. 


January 

February j , 

March 

April 


API 

May. 

June 

July 

August 

September. 
Octol)er... 
November. 
December. 


The  year. 


Discharge  In  secon(] 
Maximum.  Minimum. 

6,660                670 

l-feet. 
Mean. 

Run-off. 

8ec.-ft.  per 
sq.  mile. 

3.90 

Depth  in 
inches. 

1,509 

4.90 

3,990 

750 

1,429 

3.49 

a63 

9,840 

710 

1,554 

3.79 

4.37 

10,920 

1,380 

2,535 

6.18 

6.80 

9.480 

750 

1,941 

4.73 

5.45 

2,100 

840 

1,265 

3.00 

a45 

3,180 

520 

829 

2.02 

2.33 

13,260 

450 

3,068 

7.48 

8.62 

3,360 

750 

1,254 

3.06 

a  42 

1,560 

485 

627 

1.53 

1.76 

630 

420 

484 

1.18 

1.32 

14,340 

450 
420 

1.976 
1.547 

4.82 

5.55 

14,340 

3.77 

51.29 

3,360 

750 

1,203 

2.03 

a38 

15,870 

892 

2,259 

5.51 

6.74 

10,020 

1,290 

2J>S2 

6.30 

7.26 

2,370 

845 

1,331 

3.25 

a63 

940 

485 

ffn 

1.65 

1.90 

710 

450 

587 

1.43 

1.6 

670 

265 

363 

.80 

1.03 

450 

190 

232 

.57 

.66 

655 

190 

336 

.82 

.91 

485 

265 

347 

.85 

.08 

1.200 

265 

450 

1.10 

1.23 

2,370 

520 
190 

834 

2.03 

2.34 

15,870 

934 

2.28 

30.66 

1,135 

355 

608 

1.70 

1.06 

12,000 

590 

2,498 

6.00 

6.34 

11,640 

1,(>50 

3,708 

0.04 

ia42 

4,170 

1,135 

2,143 

5.23 

5.83 

1,740 

630 

800 

2.17 

2.50 

2,650 

590 

1,053 

2.57 

2.87 

1,470 

485 

605 

1.70 

1.96 

2,100 

295 

500 

1.22 

1.41 

630 

235 

304 

.74 

.83 

1,070 

235 

280 

.68 

.78 

630 

»i5 

320 

.78 

.87 

4K'> 

235 

290 

.71 

.82 

12,000 

235 

1,115 

2.72 

36.50 

1,540 

212 

401 

.978 

1.13 

1,935 

340 

671 

1.64 

1.77 

4.400 

540 

1,303 

3.17 

aG6 

1,850 

540 

777 

1.90 

2.12 

1,200 

400 

605 

1.48 

1.71 

2,460 

312 

532 

1.30 

1.45 

1,330 

2(X) 

380 

.927 

1.07 

3,230 

312 

673 

1.40 

1.61 

665 

212 

-282 

.688 

.768 

190 

150 

176 

.429 

.405 

435 

170 

224 

.546 

.600 

1,770 
4,400 

260 

438 

1.07 

1.23 

150 

530 

1.29 

17.62 

2,020 

370 

695 

1.70 

1.06 

6,  (KM 

400 

1,602 

a  91 

4.07 

2,740 

665 

907 

2.21 

2.55 

2,645 

580 

815 

1.99 

2.22 

3,130 

755 

1,282 

a  13 

a6i 

2,280 

470 

664 

1.62 

1.81 

10,500 

435 

1,102 

2.60 

a  10 

1,&50 

370 

647 

1.58 

1.82 

470 

260 

307 

.749 

.836 

3,8.'w 

2«K) 

419 

1.10 

1.27 

505 

.     28.5 

316 

.771 

.860 

9,  .550 

370 

1,518 
850 

a  70 

427 

10,500 

2tiO 

2.10 

28.38 
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NOTTELY   RIVER   AT   RANGER,  N.  O. 

This  station  was  established  February  16,  1901,  by  O.  P.  Hall.  It 
is  located  at  the  wooden  wagon  bridge  one-half  mile  from  the  railroad 
station  at  Ranger,  N.  C,  and  one-fourth  mile  below  the  Atlanta,  Knox- 
ville  and  Northern  Railroad  bridge. 

The  bridge  is  at  a  flat  bend  in  the  river,  the  channel  curving  slightly 
above  and  below  the  station  for  600  feet.  The  right  bank  is  high, 
rocky,  and  somewhat  wooded  and  will  overflow  around  the  end  of  the 
bridge  for  about  50  feet  only.  The  left  bank  is  low  and  will  overflow 
for  a  distance  of  700  feet  at  a  gage  height  of  from  15  to  18  feet.  The 
bed  of  the  stream  is  of  gravel  and  sand  and  probably  shifts  considera- 
bly. The  current  is  somewhat  broken  and  irregular,  mostly  because 
of  the  piers.  There  is  a  moderate  velocity  and  a  depth  of  from  2  to  5 
feet  at  low  stages.  Discharge  measurements  are  made  from  the 
wagon  bridge,  a  wooden  structure  of  3  spans  supported  by  2  wooden 
piers  and  2  stone  abutments.  The  center  span  is  55  feet  long,  and  the 
end  spans  are  each  36  feet  long.  The  floor  of  the  bridge  is  about  20 
feet  above  low  water.  The  initial  point  for  soundings  is  the  inside 
face  of  the  stone  abutment  on  the  right  bank. 

The  gage  is  a  vertical  board  in  two  sections,  each  8  feet  long,  fas- 
tened to  the  left  side  of  the  first  wooden  pier  from  the  right  bank. 
The  gage  is  read  once  each  day  by  A.  D.  Kilpatrick.  Bench  marks 
were  established  as  follows:  (1)  The  heads  of  large  wire  nails  driven 
into  the  top  of  the  downstream  end  of  the  wooden  cap  on  the  left  bent 
of  the  wooden  pier  nearest  the  right  bank  of  the  river;  elevation,  20.05 
feet.  (2)  A  cut  on  a  maple  tree  18  inches  in  diameter,  25  feet  from 
the  upstream  side  of  the  bridge  on  tlie  right  bank,  25  feet  from  the  edge 
of  the  water;  elevation,  15.00  foet. 

Discharge  measurements  of  Nottely  River  at  Ranger,  N.  C. 


1900.                           '  Feet. 

July  31 2.40 

1901. 

February  16 4.20 

April  4 6.40 

Juiie28 4.12 

October  31 3 .  40 

1902.  I 

April  24 4.20 

AugOBtM 2.70 

November  21 2. 75 

1903. 

March  19 '  4.74 

May  15 3.95 

July  30 1  3.42 


Dis- 
charge. 


Sec. -ft. 
500 


649 
970 
612 
364 


608 
213 
213 


8;i3 
551 
372 


Date. 


1903. 

August  2« 

Octo»x^r2 

December  5 

1904. 

Mnrch  1 

May  14 

August  30 

OctolxT  7 

December  16 

1905. 

.\pril  17 

•June  20 

Jum>21 

Octo>)erl2 




Gage 
height. 

Feet. 
2.88 
2.G2 
2.68 

3.40 
3.35 
2.76 
2.30 
2.58 

Dis- 
charge. 

183 

204 

373 

353 

222 

121 

184 

3.48 
3.51 
3.98 
3.22 


421 

39{i 

315 


I 
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Daily  gage  height,  in  feet,  of  NoUely  River  at  Ranger,  N.  C. 


Day. 


Jan. 


1901. 


1. 
2- 
3. 
4. 

5. 

G. 
7. 
8. 
9. 
13. 

11. 
12. 
13. 
14. 
15. 

IG. 
17. 
18. 
19. 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Feb. 


4.2 
4.1 
4.0 
4.0 

a9 


Mar. 


1. 
2. 
3. 
4. 
5. 


3.8 

3.8 
3.7 

a7 

3.7 
3.7 

a7 

3.7 

■  •■•■••-•■«.  ■■• 

••••.»••    ••■•• 

•    •    «                   a  •    * 

' 

1 

'■'1  ;' 

1902. 

5.5 
5lO 
5iO 
4.5 

4.8 

4.4 

4.4 

4.4 
4.4 
4.3 

4.2 
4.2 
4.0 
3.8 
3.4 

3.4 
3.2 
3.0 
4.0 
4.0 

4.0 
4.0 
3.8 
3.8 
S.S 

3.8 
4.0 
4.4 
4.5 
5.0 
6.3 

3.2 
3.2 
3.0 
4.0 
3.8 

7.0 
7.0 
9.1 
7.8 
5.5 

5.0 
4.9 
4.9 
4.5 
4.3 

4.2 
4.1 
4.0 
4.0 
4.0 

4.1 
4.0 
4.0 
4.0 
4.0 

4.1 
5.0 
4.5 
4.4 

4.8 

4.6 

4.8 

21.0 

3.2 
3.5 
3.6 
9.6 
6.0 



■  ...••••■•a.... 

•  ■••-■>>■•••■    ■ 

• 

_ 

1903. 

3.6 
3.6 
3.6 

ae 
as 

a7 
a6 
a6 
as 

5.2 

ae 

4.2 
4.1 
4.0 

a9 

a9 
as 
as 
a7 
a7 

a  6 
a6 

4.8 

a4 

6.2 

las 
a2 

6.2 
&4 
&2 
6.2 


9.0 
7.2 
6.1 
6.0 
&3 

as 
a4 

&3 
&2 
&1 

ai 
ao 
a2 
ao 
ao 

a2 
a2 
as 
ae 
ao 

ao 

4.9 
4.8 
4.7 
4.6 

4.6 
4.7 
4.7 

las 

6.8 

a2 


as 

6.3 

as 
a4 
ao 


Apr. 


4.8 

as 

7.0 

a6 
a2 

ai 

4.9 
4.7 
4.6 
4.5 

4.3 
4.2 

a2 
ao 

4.9 

4.7 
4.6 
4.4 
7.8 

as 

a2 
a7 
a5 
a2 
ao 

4.8 
4.7 
4.6 
4.5 
4.4 


ao 
ao 
ao 
ao 
ai 

ao 

4.8 
4.2 

ao 
ao 

ao 

4.8 
4.4 
4.4 
4.4 

4.4 

4.6 
4.5 
4.4 
4.2 

4.0 
4.1 
4.1 
4.1 
4.1 

4.0 
4.0 
4.0 
4.2 
4.3 


6.4 
6.1 

a7 
as 
a3 


May. 
4.4 

June. 

(fO 

4.3 

4.8 

4.3 

4.6 

4.2 

ao 

4.2 

4.6 

4.2 

a4 

4.1 

4.S 

4.1 

4.4 

4.1 

4.2 

4.0 

4.1 

a9 

4.0 

a9 

a9 

as 

4.8 

as 

7.0 

a7 

a6 

a6 

as 

ae 

a4 

a5 

ao 

4.2 

4.8 

a  4 

ao 

11.8 

4.6 

lao 

4.4 

a& 

4.2 

a6 

4.1 

a4 

4.0 

a2 

a2 

ao 

4.1 

4.9 

4.0 

4.8 

4.0 

4.7 

4.6 

ao 

4.1 

a4 

4.0 

as 

4.0 

as 

4.0 

a2 

4.0 

a2 

4.0 

a2 

4.0 

ai 

a  7 

as 

a7 

a6 

a7 

as 

a7 

a  2 

a6 

ai 

a6 

ai 

4.7 

ai 

4.6 

ai 

as 

ao 

a7 

ao 

a7 

ao 

a7 

ao 

a6 

ao 

a6 

as 

a  5 

ai 

a4 

ao 

as 

ao 

a3 

ao 

as 

a6 

as 

a6 

a4 

ao 

a4 

ao 

a4 

ao 

a4 

4.2 

6.0 

4.4 

7.0 

4.3 

6.0 

4.2 

a  4 

4.2 

7.4 

July. 


ao 
a2 

4.2 
4.1 
4.0 

a9 

4.8 
4.6 
4.0 

as 

a7 
a6 
a  5 
a5 
a4 

4.0 

a9 
as 

9.8 
4.2 

4.0 

as 
a6 
a5 
a5 

a4 
as 
a5 
as 
a6 
a7 


ao 

2.9 
2.9 
2.8 
2.8 

2.8 
2.8 
2.8 
2.7 

ao 

ao 
a7 

4.4 

ao 

4.8 

4.3 
4.0 

ao 
ao 
ao 

2.8 
2.8 
2.8 
2.8 
2.7 

2.7 
2.7 
2.7 
2.8 
2.8 
2.8 


as 
a7 
a  6 
ao 
a  6 


Aug. 


a5 
a4 
as 
a2 
ai 

9.6 
9.2 
4.8 
4.6 
4.2 

4.8 
4.6 
4.8 
14.4 
9.6 

9.2 
10.0 

las 
ao 
as 

10.0 
11.0 

las 
a4 
a2 

a4 
a4 
a2 
ao 
as 
a6 


2.8 
2.8 

ao 

2.8 
2.8 

2.8 
2.6 
2.6 
2.6 
2.6 

as 
a6 

2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.4 
2.4 
2.4 
2.5 
2.5 

2.7 

ao 

2.8 
2.8 
2.7 
2.7 


7.0 
4.4 

a  7 
a  6 
a  5 


Sept. 


2.6 
2.6 

ao 
as 

2.8 

2.6 
2.6 
2.5 
2.7 
2.9 

2.6 
2.5 

a4 
ao 

2.S 

2.8 
2.7 
2.7 

as 
ao 

ao 

2.8 
2.6 
2.6 
2.9 

2.7 
2.6 

ai 
ao 
ao 


Oct. 


Nov. 


ao 
a2 
ao 

4.8 

ao 

4.8 
4.6 
4.5 
4.8 
4.2 

4.8 
4.4 

ao 

4.6 
4.4 

ao 

11.0 

a2 
ao 

4.8 

4.6 
4.4 

4.3 
4.2 

4.1 

4.0 

a9 

4.2 
4.4 
4.1 


2.8 
2.8 
2.7 
2.7 
2.7 


4.1 

a4 

4.0 

a4 

a9 

a4 

a9 

ae 

as 

a4 

as 

a4 

4.0 

a4 

a9 

a4 

as 

as 

as 

as 

a7 

as 

a6 

as 

4.6 

a6 

4.0 

•a4 

as 

a4 

a7 

a4 

a7 

a4 

a6 

a4 

a6 

a4 

a5 

a4 

a5 

a4 

a5 

a4 

a4 

a4 

a4 

4.0 

a4 

a4 

as 

a4 

as 

a4 

as 

a4 

as 

a4 

a4 

a4 

a4 

2.9 

2.3 

2.9 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.5 

2.6 

2.5 

2.6 

4.0 

2.5 

4.0 

2.8 

2.8 

2.7 

2.8 

ao 

2.7 

2.7 

2.7 

2.9 

2.7 

as 

2.5 

a5 

2.5 

ao 

2.5 

2.9 

2.4 

2.7 

a7 

2.9 

a2 

2.8 

ao 

2.8 

2.9 

2.7 

2.8 

2.7 

2.8 

2.7 

2.7 

2.6 

as 

2.5 

4.4 

2.5 

a7 

2.5 

ai 

2.4 

ao 

2.4 

O  5 

ao 

2.6 

•  2.7 

2.5 

2.7 

2.5 

2.8 

2.5 

2.9 

2.6 

2.9 

Dec. 


a4 

a4 
a4 
a4 
a4 

a4 

3.4 
3.4 
3.4 

ao 

4.5 

a? 

a4 

ao 

lao 

ao 
ao 

4.5 
4.0 

a4 

a4 
a4 

4.0 
4.5 
4.0 

4.0 

a5 

ao 

2ao 

10.0 

&o 


as 
as 
a2 

4.3 
4.4 

4.3 
4.3 

ao 
ao 
as 

3.5 

a4 
a4 
as 
as 

a4 

4.6 
4.6 

as 
a7 

ai 
a2 

4.4 

as 
ae 

a5 
ao 
a4 
a2 
ao 
a4 


2.5 
2.5 

a5 

2.5 
2.6 
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Daily  gage  height,  infeett  of  NoUely  River  at  Ranger ,  N.  C. — Continued. 


Day. 


1903. 


I. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


Feb. 


1. 
2. 
3. 
4. 
5. 


6. 
7. 
8. 
9. 
10. 

11. 

12. 

13. 

14 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 

28. 
2->. 
30. 
.31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


1904. 


1906. 


a.7 

3l7 
3.6 
3.6 
3w8 

3.8 
4.8 
3.8 
3.8 

a7 
ao 

$.6 
3.6 
3.5 

a4 

3.4 
3.3 
3.3 
3.3 
3.4 

a4 

3.3 
3.4 
Z.6 
3.7 
3.6 


2.8 
2.8 
Z8 
2.7 
2.7 

2.6 
2.8 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.5 
2.7 

2.8 
40 

a2 

3.8 

ao 

ao 
ao 
&o 

4.0 

as 

a4 
a2 
ao 
ao 
ao 

2.8 


ao 
ao 
as 
ai 
ai 

ai 
ao 
as 

3  I 

3;o 


4.8 

ao 

7.6 

a4 

4.9 

7.6 
7.0 

a4 
ao 

47 

47 

ao 

&6 
&2 

ao 

47 
47 
46 
44 
44 

43 

45 

17.5 


lOr. 


ao 

2.9 

ao 
a4 
a2 

ao 
ao 

45 

ao 
a2 

as 
a3 
ai 
ao 
a3 

ai 
ao 
ao 
ao 

48 

a8 

&6 

ao 

43 

a8 

a  7 
a  6 
as 
as 


2.9 
Z9 
2.9 

ao 

2.9 
40 

ao 

&4 

ia2 
a2 


49 

ao 
a2 
a  7 
a  2 

11.0 
7.6 

a2 
ao 
a4 

ai 
ai 
ao 

49 
47 

7.0 

ao 

148 

ao 
a2 

ai 
ao 
a2 
ao 
a  4 

7.7 


a4 
a4 
a3 
as 
as 

a  2 
as 
ai 

45 
40 

40 

a8 
as 

44 

40 

a  7 
a  7 
a7 
a  6 
a  4 

as 
a  4 
a7 
a  4 
a2 

ai 
ao 

4  5 
41 
40 

a  9 


a7 
a  6 
a  6 
ae 
a  6 

as 
as 
as 
a4 

47 


Apr. 

lay 

June. 

• 

a2 

41 

7.0 

ai 

40 

7.6 

ao 

40 

ao 

7.0 

40 

ao 

as 

49 

49 

a8 

a  9 

a  2 

ao 

a  9 

a2 

ao 

a9 

ao 

ao 

ao 

40 

a  6 

a9 

40 

as 

a9 

40 

a7 

as 

as 

as 

as 

as 

a4 

as 

as 

a2 

as 

a7 

ao 

40 

a7 

a  2 

a7 

a  6 

48 

as 

as 

47 

as 

as 

46 

ao 

as 

47 

a6 

ao 

47 

a6 

ao 

4G 

a  7 

47 

45 

a  9 

40 

43 

as 
a7 

as 

as 

as 

as 

a  7 

as 

as 

a  6 

as 

ao 

as 

as 

2.9 

a  4 

as 

2.9 

a3 

a2 

2.8 

42 

a  2 

7.S 

a6 

as 

47 

ao 

46 

a  7 

45 

a9 

ao 

40 

a7 

2.9 

as 

a  4 

ao 

a7 

a  4 

2.9 

a  6 

as 

2.7 

a  6 

as 

2.7 

as 

ai 

2.7 

a4 

ai 

2.7 

as 

ai 

2.7 

as 

ai 

2.6 

as 

ai 

2.7 

a  4 

ao 

2.9 

a4 

ao 

ao 

a4 

ao 

2.8 

as 

2.9 

2.7 

as 

ao 

2.7 

as 

2.9 

2.7 

a  7 

2.9 

2.8 

a  7 

2.9 

a  2 

a  4 

2.9 

4  6 

a4 

a  4 
as 

a2 

as 

a  9 

as 

as 

as 

as 

as 

a  7 

as 

a  2 

a  6 

a  4 

a  4 

as 

as 

as 

as 

a  2 

a  6 

ae 

a  2 

as 

&2 

a  2 

as 

4  9 

ai 

a  4 

4  2 

ao 

July.  Aug. 


ao 
a7 
a  7 
as 

40 

a  9 
ao 
as 
ao 

40 

a  9 

44 

a7 
ao 

4  7 
40 

as 
a4 

as 
ao 


Sept.  Oct 


ai 
ai 
ai 
ao 
ao 

40 


ao 

2.7 
2.5 
2.4 
2.4 

2.9 
2.7 
2.7 

ao 

2.8 

ao 
ai 

2.2 
2.7 

ae 

2.4 
2.6 

ao 

2.5 

a  4 

2.4 
42 

2.8 
2.6 

ai 

2.8 
2.H 
2.8 
2.0 
2.6 
2.6 


a  9 

41 

a  6 
a  4 
ai 

4  2 

41 

a9 
ai 
ao 


I 


a4 

a9 

as 

as 

a2 

as 

ao 

a2 

ai 

a9 

a4 

as 

as 

as 

a2 

a  7 

40 

a  7 

40 

a  7 

a  7 

a  7 

as 

40 

a  4 

a2  > 

a4 

a  9 

as 

as 

ao 

a  9 

ao 

as 

a2 

as ! 

ao 

a7 . 

ao 

a  7 . 

a  9 

a7  ■ 

a  9 

a  7 

a  9 

a7; 

a  9 

ao  ' 

a  9 

a6 

as 

a4 

a  7 

ao 

a  6 

as 

a  6 

as 

a  7 

a  6 

41 

ao 

ao 

as 

as 

ao 

a  7 

as 

a  6 

ai 

as 

40 

a  6 

as 

a  6 

a  4 

as 

a  9 

as 

a9 

a4j 

ai 

as 

a  9 

as 

a  7 

as 

a  7 

as 

a  7 

as 

a  7 

a  2 

a  7 

a  2 

a  6 

a  2 

as 

ao 

a  9 

a  6 

as 

as 

a  7 

as 

a  2 

as 

a  7 

as 

a? 

as 

a? 

a  7 

a  4 

a? 

ai 

a  7 

ao 

a  7 

ao 

a  7 

a  9 

a  6 

a  9 

as 

as 

a  7 

as 

ai 

a  6 

a  9 

a  4 

a6 

as 

40 

as 
a  7 

a  7 
a7 
a  6 
a  6 
as 

as 
ao 
as 
a  7 
a  7 

a  7 
a  7 
a  6 
a  6 
a6 

a  6 
a6 
as 
as 
a  7 
a  7 


as 
as 
as 
a2 
a2 

a  2 
a  2 
a  2 
a  2 
a  2 

a  2 
a  2 
a  2 
a  2 
a  2 

a  2 
a  2 
a  2 
a  2 
a  2 

a  2 
a  2 
a  2 
a  2 
a  2 

a  2 
a  2 
a  2 
a  2 
a  2 
a  2 


as 
as 
as 
ao 
ao 

ao 
a  9 
as 
as 
a  4 


Not. 

Deo. 

i 

a  9 

ao 

a9 

ao 

a9 

as 

as 

as 

as 

1 

as 

1 
a7 

as 

ao 

as 

as 

as 

a  7 

as 

ae 

as 

ae 

as 

as 

a  6 

40 

ae 

ao 

a7 

as 

as 

as 

a4 

as 

a4 

a7 

as 

a7 

a  7 

a  7 

ae 

ae 

as 

a  6 

a4 

a  6 

a  2 

a  6 

ai 

as 

ao 

as 

a2 

as 

a  2 

a  4 

a  2 

a  4 

a  4 

as 

as 

41 

as 

ae 

as 

ai 

as 

ao 

as 

a  9 

as 

as 

a  3 

as 

as 

as 

a  4 

a  7 

a  4 

a  6 

a  4 

ao 

a  4 

a  9 

a4 

as 

as 

a7 

as 

a  7 

as 

a  7 

as 

a  7 

as 

a  6 

as 

as 

a  2 

a  7 

a  2 

as 

a  2 

as 

a  2 

as 

a  2 

4  7 

a  2 

a  4 

ao 

ai 

ao 

a  6 

a  6 

a  6 

a  7 

a  7 

11.8 

a  7 

48 

a  7 

a  2 

a  6 

a  9 

a  6 

a  7 

a  6 

9.9 

a  6 

7.2 

a  6 

as 
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Daily  gage  height,  in  feet ,  of  NoUely  River  at  Ranger,  X.  C. — Continued. 


11. 

12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


Dfty. 


1906. 


Jan. 


2.9 
11.4 
7.2 
&3 
5.1 

4.5 
4.5 
3.4 
3.3 
3.3 

3.3 

3.2 
3.2 
3.1 
3.0 

3.0 
3.0 
2.9 
3.4 
3.1 
2.9 


Feb. 

4.3 

4.2 

5.9 

4.6 

4.2 

4.0 

3.8 

3.6 

3.7 

4.0 

7.8 

Mar. 


5.0 
4.7 
4.6 

4.4 

3.9 

3.8 


4.1 
3.8 
3.9 
3.8 
3.5 

3.5 
3.5 
3.4 

a4 

3.5 

7.5 
4.8 
4.4 
4.2 
3.7 

a6 

3.6 
3.5 
3.4 

a4 

3.4 


3.4 

3.8 

a7 

3.6 
3.5 


Z.4 
3.4 
3.4 

3.4 
3.5 

a4 

3.3 
3.3 

3.4 

4.4 
3.8 
3.8 
4.6 


Maj. 

June. 

1 
July. 

4.0 

3.0 

4.5 

3.8 

3.0 

9.0 

3.7 

3.0 

5.0 

3.5 

3.0 

4.1 

3.5 

3.1 

3.9 

6.6 

3.1 

3.3 

4.9 

3.2 

3.5 

4.2 

3.0 

3.3 

3.9 

3.3 

3.2 

3.8 

a4 

3.4 

3.6 

4.0 

3.3 

3.4 

3.9 

3.2 

5.3 

5.0 

3.0 

5.0 

3.6 

3.0 

4.7 

3.4 

2.9 

4.3 

3.4 

2.8 

4.0 

3.3 

2.7 

3.9 

3.3 

2.8 

3.8 

3.4 

3.0 

3.6 

3.2 

3.0 

4.0 

2.8 

Aug. 

Sept.* 

a9 

2.4 

4.0 

2.6 

4.2 

2.5 

3.9 

2.5 

3.4 

2.4 

3.3 

2.4 

3.3 

2.4  , 

3.2 

2.4 

3.0 

2.4  ; 

3.0 

2.3  1 

2.9 

2.3  ■ 

2.8 

2.3  : 

2.8 

2.3 

2.8 

2.4  , 

2.7 

2.4  ■ 

2.6 

2.4 

2.6 

2.3 

2.7 

2.3 

2.7 

2.3 

2.6 

2.3 

2.6 

....... 

1 

Oct.     Not.  '  Dec. 


6.6 
3.8 
3.2 
2.8 
2.5 

2.6 
2.5 
2.6 
2.6 
2.6 

2.6 
2.6 
2.5 
2.5 
2.5 

3.2 
2.8 
2.7 
2.7 
2.6 
2.6 


I 


2.6 
2.6 
2.5 
2.5 
2.5 

2.4 

2.4 
2.3 
2.3 
2.3 

2.3 
2.4 
2.4 
2.4 
2.3 

2.4 
3.5 
2.5 
2.7 
2.7 


4.2 
4.0 
4.0 
3.9 
3.9 

3.4 
3.5 

a5 

3.4 

4.6 

5.9 
5.1 
5.0 
5l4 
5.3 

4.9 
4.7 
4.6 
4.2 
4.0 
3.6 


Rating  tablet  far  Nottely  River  at  Ranger,  N.  C. 

FEBRUARY  16,  1901,  TO  DECEMBER  31,  1903.a 


JANUARY  1,  1904,  TO  DECEMBER  31.  1905.  c 


Gage 
height. 

Dis- 
chaiige. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Sec^. 

Gage 
height. 

'     Feet. 

Dia- 
chAige. 

Sec.-4i. 

Gage 
height. 

Di8- 
chaige. 

Feet. 

Feet. 

Feet. 

Sec.-ft. 

2.30 

148 

4.10 

5.90 

1,130 

9.40 

2,180 

2.40 

155 

4.20 

620 

6.00 

1,160 

9.60 

2,240 

2.50 

172 

4.30 

650 

6.20 

1,220 

9.80 

2,300 

2.60 

190 

4.40 

680 

6.40 

1,280 

10.00 

2,360 

2.70 

209    1 

4.50 

710 

6.60 

1.340 

11.00 

2,660 

2.80 

229 

4.60 

740 

6.80 

1.400 

12.00 

2.960 

2.90 

250    1 

4.70 

770 

7.00 

1,460 

13.00 

3,260 

3.00 

272 

4.80 

800 

7.20 

1.520 

14.00 

3,560 

6  3.10 

296 

4.90 

830 

7.40 

1,580 

15.00 

3.860 

1     &3.20 

322 

5.00 

860 

7.60 

1,640 

16u00 

4.160 

3.30 

350 

5.10 

890 

7.80 

1,700    . 

17.00 

4,460 

3.40 

380 

&20 

920 

8.00 

1,760 

18.00 

4,760 

3.50 

410 

&30 

950 

1        8.20 

1,820    ' 

19.00 

5,060 

3.60 

440 

5l40 

980 

&40 

1,880  ; 

20.00 

5,360 

3.70 

470 

5.50 

1,010 

8.60 

1,940    1 

21.00 

5,660 

3.80 

500 

5.60 

1,040 

i        8.80 

2.000    ; 

a90 

530 

&70 

1,070 

9.00 

2,060 

4.00 

560 

&80 

1,100 

9.20 

2,120    . 

i 

I 

2.20 

101 

3.20 

320 

4.20 

624 

5.40 

1,006 

2.30 

120 

3.30 

346 

4.30 

656 

5.60 

1,072 

2.40 

141     ' 

3.40 

373    ; 

4.40 

688 

5.80 

1,136 

2.60 

162 

3.50 

402 

4.50 

720 

6.00 

1.200 

2.60 

184 

3.60 

432 

4.60 

752 

7.00 

1,620 

2.70 

206 

3.70 

464 

4.70 

784 

8.00 

1,840 

2.80 

228 

3.80 

496    ' 

4.80 

816 

9.00 

2,160 

2.90 

250 

3.90 

528 

4.90 

848 

10.00 

2,480 

3.00 

272 

4.00 

560    ; 

5.00 

880 

11.00 

2.800 

3.10 

295 

4.10 

592    1 

5.20 

944 

12.00 

3,120 

o  Above  gage  height  3.3  feet  the  rating  curve  is  a  tangent,  the  difference  being  30  per  tenth. 

b  For  1901.  3.10-290  and  3.20-320. 

c  This  table  is  based  on  22  discharge  measurements  made  during  1901  to  1905,  Inclusive.  It  Is  well 
defined  between  gage  heights  2.26  feet  and  3.50  feet.  Above  gage  height  3.60  feet  the  rating  curve  is  a 
tangent,  the  difference  bdng  32  per  tenth. 
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EiiimaUd  monthly  discharge  of  Noiiely  River  at  Ranger,  X.  C. 

[Drainage  area,  272  square  miles.] 


Month. 


Febnmry  16-28.. 

March. 

April 

May 

June 

July 

August 

September 

Ortober 

November , 

December 


1901. 


January. . 
February 
March..,. 

.\prU 

May 

June 


1902. 


July 

j\.ugast 

September. 

October 

November. 
December. 


The  year. 


January.. 
February. 

March 

April 

May 

June 


1903. 


July 

August 

September. 
October... 
November. 
December. 


The  year. 


January. . 
February. 
March.... 

April 

May 

June 


1904. 


July 

August 

September 

October * 

November 

December 


The  year. 


1905. 


January. . 
February. 

March 

Aprii 

May 

June 


July 

August 

September. 

October 

November. 
December. 


J'he  year. 


Discharge  in  second-feet. 

Run-olT. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

1.89 
2.85 

*  Depth  in 
inches. 

514 

774 

0.91 

3,410 

440 

3.29 

2,000 

620 

956 

3.51 

3.02 

3.860 

410 

894 

3.29 

3.79 

1,400 

530 

790 

2.90 

3.24 

2.300 

380 

630 

2.35 

2  71 

4.100 

290 

1.486 

5  46 

6  29 

2,660 

530 

823 

3.03 

3.38 

590 

350 

463 

1.70 

1.96 

500 

350 

386 

1.42 

1.58 

5.360 

380 

927 

3.41 

3  93 

1.250 

272 

631 

• 

2.32 

2.67 

5.660 

560 

1,006 

3.70 

3.85 

3.500 

740 

1,005 

4.03 

4.64 

890 

560 

711 

2.61 

2  91 

770 

350 

475 

1.75 

2.02 

500 

272 

322 

1.18 

1.32 

800 

209 

307 

1.13 

1.30 

500 

155 

219 

.81 

.93 

380 

172 

237 

.87 

,97 

410 

148 

221 

.81 

.93 

9£0 

148 

295 

1.08 

1.20 

1.220 

272 

576 

2.12 

2.44 

5,600 

148 

£08 

1.87 

25.18 

800 

272 

433 

1.59 

1.83 

4,610 

322 

1,095 

4.03 

4.20 

3,800 

770 

1,289 

4.74 

5  46 

1,940 

660 

1,028 

3.78 

4.22 

1,070 

410 

672 

2.10 

2  42 

1,610 

410 

810 

2.96 

3.32 

1,100 

272 

503 

1.85 

2.13 

1,460 

229 

389 

1.43 

1.65 

560 

190 

238 

.88 

.98 

500 

172 

212 

.78 

.90 

560 

172 

232 

.85 

.95 

500 

172 

254 

.93 

1.07 

4.610 

172 

588 

2.16 

29.13 

880 

1G2 

283 

1.08 

1.24 

1,072 

250 

423 

1.56 

1.68 

1,936 

320 

656 

2.41 

2.78 

1.072 

346 

472 

1.74  ' 

1.94 

1,008 

250 

362 

1.33 

1.53 

1,616 

184 

334 

1.23 

.     1.37 

624 

101 

210 

.772 

.890 

880 

184 

310 

1.14 

1.31 

592 

101 

174 

.640 

.714 

120 

101 

103 

.379 

.437 

272 

101 

124 

.456 

.509 

784 

141 

264 

.971 

1.12 

1,936 

101 

310 

1.14 

15.52 

1            2,992 

250 

501 

1.84 

2.12 

2.544 

250 

716 

2.63 

2.74 

1,680 

373 

506 

1.86 

2.14 

752 

320 

420 

1.54 

1.72 

1.392 

373 

640 

2.35 

2.71 

880 

272 

364 

1.34 

1.50 

2,160 

206 

455 

1.67 

1.92 

624 

184 

288 

1.06 

1.22 

373 

120 

174 

.640 

.714 

1,392 

120 

247 

.908 

1.05 

206 

120 

165 

.607 

.677 

3,056 

184 

780 

2.87 

3. 31 

3.056 

120 

438 

1.61 

21.82 

3696— IRR  197—07 


21 
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WATER   RESOURCES   OF   GEORGIA, 


TOCCOA   RIVER    NEAR   BLUERIDGE. 

This  stream,  called  Toccoa  River  in  Georgia  and  Okoee  River  in 
Tennessee,  has  its  source  on  the  northern  slopes  of  the  Blue  Ridge 
Mountains  in  Greorgia  and  flows  northwest  into  Hiwassee  River.  The 
area  is  covered  with  a  fine  growth  of  oak,  hickory,  and  other  hard 
woods.  The  station,  established  by  B.  M.  Hall  on  November  25, 1898, 
is  located  at  the  Morganton  Bridge,  about  4  miles  east  of  the  town  cf 
Blueridge,  Ga.  The  gage  is  a  14-foot  rod,  in  two  7-foot  sections,  nailed 
t.^  a  tree  on  the  right  bank  just  below  the  bridge.  It  is  graduated  to 
feet  and  tenths  and  is  set  to  conform  to  bench  marks  which  were 
established  October  15,  1896,  and  October  26,  1898.  The  measure- 
ments dui^ng  1896  were  made  at  the  railroad  bridge  about  3. miles 
below,  but  are  referred  to  the  present  gage  by  comparison  of  the 
bench  marks  at  the  two  bridges.  The  bench  mark  at  the  Morganton 
Bridge  is  on  the  top  of  the  bridge  floor,  on  the  downstream  side,  50 
feet  from  the  initial  point,  and  is  18.0  feet  above  the  zero  of  the  gage. 
The  bridge  was  a  wooden,  queen-post,  open  bridge,  in  three  spans, 
with  a  total  length  between  abutments  of  153  feet,  but  it  has  been 
remodeled  and  changed  into  a  closed  bridge,  not  suitable  for  use  in 
making  discharge  measurements  at  such  an  irregular  section.  Meas- 
urements are  now  made  at  McCays,  Tenn.,  where  a  gage  has  been 
established. 

The  observer  was  W.  E.  Rogers,  a  farmer  living  about  a  quarter  of  a 
mile  east  of  the  gage.     The  station  was  discontinued  March  31 ,  1903. 

Discharge  Tneasurenwnts  of  Toccoa  River  near  Bliieridgc. 


Date. 


1898. 


Aujfust26 

Novenil)er26. 


Gago   '     Dis- 
heignt.  ohargi\ 

Ffr(.    .  Scc.-ft. 
2. 9.5  624 

3. 15  797 


April  28 

June  IG 

September  18. 
October  24. . . 


1899. 


March  23. 
Miv  IS... 
Jul>'19... 


1900. 


3..)0 
2.70 
1.93 
l.WJ 


3.3(5 
2.W 
2.90 


1,141 
.V22 
242 
222 


907 

am 


Date. 


1900. 

Novemlier28 

December  17 

1901. 

Jamiary  23 

Aprils 

June  20 

August  23 

Octol)er31 

1902. 

April25 

NovemtK^r2l 


Gage        Dis- 
height.  charge. 


Feci. 
2.95 
2.65  . 


3.05 
3.50 
3.44 
6.90 
2.62 


3.20 
2.15 


Sec.-fl. 
419 


714 
1,051 

993 
4,  r>97 

592 


749 
2.-3 


Daily  gage  height,  in/vet,  of  Toccoa  River  mar  Blueridge. 


Day. 


ISHS. 


I 
Nov. '  Dec. 


Dav. 


1. 
2. 
3. 
4. 

5. 

(). 
7. 

s. 


3.1 
3.0 

ao 

3.2 
3.4 
3.4 

ai 

3.0 


1«»H. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 


Nov.    Drc. 


3.1 

ao 

2.9 

2.8 
2.8 
2.8 

2.8 
2.8 


Day 


Nov.    Dec. 


Day. 


Nov.    IXo. 


1>{98. 
17 

2. 8 

IS 

2.8 

19 

....      2.8 

20 

....;   a  I 

21 

....:  ao 

22 

2.8 

23 

a  4 

24 

....    :}.  1 

1898. 


25. 
2-0. 
27. 
28. 
29. 
30. 
31. 


ai 
a2 
as 
a4 
a4 
a  4 


2.9o 

2L8 

2-8 

2.9 

2.9 

2.S 

a  2 
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Daily  gage  height,  tn/eet,  of  Toccoa  River  near  Blueridgc-  Continued. 


1. 

2. 
3. 
4. 
5. 


10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
?*. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9 
10. 


11. 
12. 
13. 

14. 
15. 


16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

2G. 

27. 

2S. 

2f» 

30. 

31. 


Day 


18W. 


I 
Jan.  I  Feb. 


Mar.      Apr. 


1900. 


May.    June.  '  July.     Aug.     Sept.  '  Oct.      Nov.     D«c. 


3.1 
3.0 
2.9 
2.9 
2.1 

3.02 

3.04 

3.08 

3.1 

3.1 

3.2 
3.0 
3.0 
3.1 

ai 

3.1 
3.2 
3.1 
3.0 
3.0 

2.1 
3.0 
3.8 
3.1 
3.2 

3.1 

2.1 

2.1 

2.09 

2.8 

4.0 


3.2 
3.2 
3.3 
5.0 
6.7 

8.9 
6.1 
5.5 
&0 
4.0 

3.7 
3.8 
3.9 
4.0 
4.0 

4.1 
3.1 
3.3 
3.4 
3.6 

3.5 
3.6 
3.5 
3.4 
3.4 

4.0 

5.8 
4.9 


4.3 
4.0 
4.1 
4.1 
4.0 

4.0 
3.8 
3.7 
3.6 
3.1 

ao 

3.5 
10 
4.0 
4.9 

6.0 
4.4 

4.0 
4.5 
5.0 

4.8 
4.6 
5.6 
5.0 
4.5 

4.2 
4.0 
4.0 
4.0 
4.0 
4.8 


3. 
3. 
3. 


3.3 
3.2 
3.2 


3.4 
3.5 
3.6 


4.2 

3.6 

3.11 

4.6 

14 

3.9 
15 
18 
10 
10 

3.1 
3.9 
3.8 
3.7 
3.7 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.8 
10 
5.3 

11 
16 
3.1 
3.0 
3.3 


3.7 
3.5 
3.5 
3.4 
3.1 


3. 
3. 
3. 
3. 
3. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.3 
3.0 

3.2 
3.2 
3.1 
3.1 
3.1 


I 
1 
0 
0 
1 
11 


3.0 
2.1 
2.1 
2.2 
3.0 

2.9 
2.9 
2.9 
2.7 
2.7 

2.7 
3.4 
3.2 
3.0 
2.1 


2. 
2. 
2. 

i 


2. 
2. 
2. 
2. 
2. 

2. 
2. 

2. 
2. 
2. 


4 

6 
6 
6 
6 

5 

45 

6 

1 

4 

7 

9 

85 

7 

6 


V>    A  A 

3.1 

3.6 

3.1 

3.5 

3.1 

3.5 

3.0 

3.4 

; 

3.0 

3.5 

1 

3.0 

3.5 

3.0 

3.4 

3.0 

3.4 

1 

3.0 

3.4 

1 

3.0 

3.3 

1 

3.4 

3.1 

3.2 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.8 

1 

3.3 

2.8 

3.5 

2.6 

3.5 

3.6 

3.4 

3.3 



....... 

3.3 

' 

3.3 

■ 

3.2 

I 

3.5 



. 

3.5 

1 

3.6 

5.0 

3.5 

5.0 

3.4 



15 

3.6 

13 

2.5 

2.45 

2.4 

2.4 

2.5 

2.8 

2.7 

2.8 

2.75 

2.75 


2. 
2. 
2. 

2. 
2. 


2.4 
2.4 
2.8 
2.7 
2.7 

2.8 
2.8 
2.6 
2.5 
2.8 


2. 
3. 
3. 

2. 
2. 
2. 


3. 6 
3.6 
3.5 
3.5 
3.5 

3.4 
3.4 
3.4 
3.3 
3.3 


3.1 
3.1 
3.  6 
3.5 
3.5 

3.5 
10 
10 
3.8 

3.  H 
.3.ti 


2.6 
2.6 
2.5 


2.5 


2. 


2. 
2. 
2. 


3. 
3. 
3. 
3. 
3. 


2.5 
2.5 
2.4 
2.3 
2.3 

2.3 
2.6 
3.4 
3.4 
3.4 


2.2 
2.2 


2.2 
2.4 
2.6 
2.5 
2.6 
2.7 


3.6 
3.5 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.3 
3.3 


2.8 

2.8 
3.0 
3.0 
3.0 

2.8 

2.8 
2.8 
2.7 


2.  U 


2.8 
2.4 
2.4 
2.5 
2.4 


4 

3 
3 
3 
5 


2.6 
2.5 
2.3 
2.3 

2.2 


3.2 

2.2 

2.4 

2.1 

2.4 

2.3 

2.4 

2.3 

2.2 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


2. 
2. 


2. 6 
2.6 
2.6 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
3.0 
3.4 
10 


'1  ') 

O.  M 


2.8 

3.6 

2.8 

3.4 

2.8 

3.4 

2.8 

3.2 

.3.0 

3.0 

2.8 

2.8 

2.6 

2.  5 

2.0 
2.0 
1.9 
1.0 

1.0 

2.0 
3.0 
2.8 
2.6 
2.3 

2.1 
2.0 


2.0 


2. 
2. 
2. 
2. 
2. 


2.5 
2.5 
2.5 
2.6 
2.6 

I 
2.6  , 
2.6 
2.6 
2.6  i 
2.8 

2.8  I 

2.9 

2.9 

2.8  I 
2.8 

2.6 

2.6  ; 
2.6 ; 

2.6 
2.6 

2.6 

2.9  I 
8.6 
6.0  I 
5.4 


J. .') 


10 
3.  6 
3.6 
3.6 
3.  5 
3.4 


I 


2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 


2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 


2.1 
2.0 
2.0 
2.0 
2.0 


3.4 
3.4 
3.4 
3.4 
3.4 

3.3 
3.3 
3.3 
^.2 
3.2 


3. 
3. 
3. 
3. 
3. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.S 
2.7 
2.7 
2.7 


.;  ! 


2.7 
2. 6 

2.  () 
2.6 
2.6 


2.4 
2.2 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.5 

3.6 
3.5 
3.3 


2. 
2. 

2. 
2. 
2. 
2. 
2. 


2.0  2.0  2.6 

2. 0  2. 0  2. 4 

2.0  2.0  2.5 

2.0  2.0  

2.0  2.0  

2.0  2.3  

2.0  2.6  

2.0  2.3  

2.2  3.2  

2.4  3.1  

2.2  


2.6 
3.0 
3.6 
3.6 
3.5 

3.5 
3.4 
3.4 
3.3 
3.3 

0.2 
3.2 
3.0 
3.0 

2.8 


2. 
2. 
2. 
3. 
2. 


2.7 
2.6 
2.6 
2.6 
2.6 

2.6 
3.0 


3. 
3. 
2. 
2. 
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Daily  gage  height,  in  feet,  of  Toccoa  River  near  Blueridge — Continued. 


Day. 


Jan.     Feb.     Mar.     Apr.     May. 


IWl. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
»>- 

26. 
27. 
28. 
29. 
30. 
31. 


I. 
2. 
3. 
4. 
5, 

6. 
7. 
8. 
9. 
10. 

11. 
12. 

n. 

14. 
15. 

Irt. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

2n. 

27. 
28. 
29. 
30. 
31. 


1902. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.8 
2.8 
3.0 
4.0 

7.4 
5.0 
4.0 
3.8 
3.8 


3. 
3. 
3. 
3. 


4. 
3. 
3. 
3. 
3. 


3.2 

3.0 
3.0 
3.0 
3.0 
4.0 


3.5 
3.5 
3.2 
3.2 
3.2 
3.0 


5.0 
5.0 
5.0 
4.6 
4.5 

4.3 
4.0 
4.0 
4.0 
4.0 


3.5 
3.5 
3.5 
3..} 
3.5 

3.4 
3.4 
3.4 
3.4 
3.4 

4.0 
4.0 
5.0 
5.0 
4.5 
4.5 


3.0 
3.0 
4.0 
4.0 
3.5 

3.5 
3.4 
3.4 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.8 

2.8 
2.8 
2.8 
3.0 
3.0 

3.0 
3.0 
3.0 


4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.3 
4.2 
4.0 
4.0 

4.0 
4.0 
4.0 
6.0 
10.0 

5.0 
5.0 
5.0 
4.0 
4.0 

4.0 
4.0 
4.0 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.5 
3.4 

3.3 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
7.0 

6.0 
4.0 
4.0 
4.0 
4.0 
4.0 


I 


I 


4.0 
4.0 
4.0 
4.0 
3.8 

3.8 
3.7 
3.7 
4.0 
6.0 

5.5 
5.5 
5.0 
5.0 
5.0 

5.0 

4.8 
4.8 
4.6 
4.6 

4.3 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
3.8 
6.0 
5.0 
5.0 


4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
3.8 
3.8 
3.8 
3.8 

3.7 
3.7 
3.7 
3.6 
3.6 

3.6 
3.6 
3.5 
6.5 
4.6 

4.0 
4.0 
4.0 
4.0 
3.8 

3.8 
3.8 
3.6 
3.6 
3.6 


4.8 
4.8 
4.6 
4.6 
4.5 

4.0 
4.0 
4.0 
4.0 

4.8 

4.8 
4.0 
4.0 
3.8 
3.8 

3.8 
3.6 
3.6 
3.6 
3.4 

3.4 
3.4 
3.4 
3.2 
3.2 


3. 
3. 
3. 
3. 


3.6 
3.6 
3.5 
3.5 
3.6 

3.5 
3.5 
3.5 
3.4 
3.4 

3.4 
3.2 
3.2 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
11.0 

6.0 
6.0 
5.0 
5.0 
5.0 

4.0 
3.6 
3.6 
3.6 
3.6 
4.0 


3.5 


3.6 
3.5 
3.4 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
.^0 

3.0 
3.0 
3.0 

2.8 
2.8 
2.8 


Jane. 

1 
July. 

4.0 

3.0 

4.0 

3.0 

4.0 

3.0 

4.0 

3.0 

3.8 

3.0 

3.8 

3.0 

3.6 

3.0 

3.6 

3.0 

3.5 

3.0 

3.5 

3.0 

3.5 

3.0 

3.5 

3.0 

3.5 

3.0 

3.5 

3.0 

3.5 

3.0 

3.4 

3.0 

3.4 

3.0 

3.4 

4.0 

3.2 

4.0 

3.2 

3.5 

3.2 

3.0 

3.2 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

4.0 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

3.0 

2.4 

3.0 

2.4 

3.0 

2.4 

3.0 

2.3 

3.0 

2.6 

3.0 

2.4 

3.0 

2.4 

2.8 

2.4 

2.8 

2.4 

2.8 

2.4 

2.8 

2.4 

2.7 

2.4 

2.7 

2.4 

2.7 

2.4 

2.6 

2.4 

2.6 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.5 

2.4 

2.6  , 

Aug. 


3.5 
3.2 
3.0 
3.0 
6.0 

4.0 
4.0 
4.0 
3.5 
3.6 

3.5 
4.0 
4.0 
4.0 
5.0 

6.0 
6.0 
4.5 
4.5 
4.5 

4.0 
14.0 
8.0 
6.0 
5.0 


0 
0 


4.0 
4.0 
4.0 
4.0 


2.6 
2.6 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
3.0 
3.0 
3.0 
2.8 
2.8 


4.0 
4.0 
4.0 
40 
4.0 

4.0 
4.0 
4.0 
4.0 
3.6 

3.6 
6.6 
3.6 
3.5 
3.5 

3.5 
3.4 
3.4 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
4.0 
4.0 
3.5 


2.8 
3.0 
3.0 
3.0 
3.0 

2.8 
2.8 
2.8 
2.6 
2.6 

2.6 
3.0 
3.0 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.5 


Nov.     Dec. 


3.2 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


2.5 
2.6 
2.5 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.6 
2.5 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.4 
2.4 
2.4 


.5 


2 
2.5 


2. 
2. 
2. 


2.8 

2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.6 
2.6 
2.6 

2,6 

2.6 
2.6 
2.6 
2.6 

2.6 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 


2.4 
2.4 
2.4 
2.4 

2.4 

2.4 
3.0 
3.0 
3.0 
2.5 

2.5 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
4.0 

3.0 
3.0 
3.0 
3.0 
3.0 


2.8 
2.8 


2. 
2 
2. 


S 
8 
8 


2.9 
3.0 
3.0 
3.0 
3.0 

4.0 
5.0 
5.0 
12.0 
5.0 

4.8 
4.8 
4.6 
4.6 
4.6 

4.0 
4.0 
4-0 
4.0 
4.0 

5.0 
5.5 
6.0 
10.0 
6.0 
5.4 


3.0 
4.0 
4.0 
4.0 
4.0 

3.5 
3.5 
3.5 
3.0 
3.0 


0 
O 
0 
0 
O 


3.0 
3.0 
3.0 
3.0 
3.0 

3.5 
3.5 
3.5 
3.2 

3.0 

3.0 
S.0 
3.0 
3.0 
3.0 
3.0 
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Daily  gage  height^  in  fteij  of  Toeeoa  River  near  Blueridge — Continued. 


D«7. 

Jan. 

Feb. 

lUr. 

t 

Day. 

Jad. 

Feb. 

lUr. 

Day. 

JaD. 

Feb. 

3.8 
3.8 
3.8 
3.8 
3.6 
3.6 

lao 

ICar. 

1903. 
1 

8.0 
3.0 
3.5 
3.0 
3.0 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

8.0 

3.0' 

4.0  ■ 

6.0 

4uO 

4.0 

4.0 

3.0 

4.0 

4.0 

3.8 

6.0 
5.0 
&0 
5lO 
4.8 
4.8 
4.6 
4.5 
4.5 
4.2 
4.2  ■ 

1908. 

12 

13 

14 

15 

16 

2.8 
Z8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.0 

3.8 
3.6 
3.6 
4.0 
4.0 
4.0 
4.0 
3.8 
3.8 
3.8 

4.0 
40 
4.0 
4.0 
4.0 
4.0 
4.0 
40 
40 
40 

1903. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

..     3.0 
..     3.0 
..     3.0 
..•    3.0 
..     3.0 
..     3.0 
..     3.0 
..     3.0 
..     3.0 
-.     3.0 

I 

40 

2 

40 

3 

40 

A 

40 

5..... ..._. 

40 

6 

17 

3.8 

7 

18 : 

3.8 

8 

19 

40 

9 

20 

7.0 

10 

i  21 

6k0 

11 

1  •• • 

Rating  tables  for  Toccoa  River  near  Blueridge. 

NOVEMBER  25,  1898,  TO  DECEMBER  31,  1899.  • 


JANUARY  1  TO  DECEMBER  31,  1900.  & 


JANUARY  1,  1901,  TO  MARCH  31,  lOai.  c 


Ooge 
bei^t. 

Dl8- 

cbaige. 

8ec.-4t. 
230 

Oage 
height. 

Feet. 

Dis- 
charge. 

8ec.-ft. 

OA«e 
height. 

Feet. 

,      Dis- 
charge. 

Sec.-fl.   . 

Gage 
height. 

Feet. 

Dis- 
cbarge. 

Fett. 

Sec.-fl. 

1.90 

3.40 

1.064 

490 

2.204 

6.80 

3,648 

2.00 

255    , 

3.50 

1,140 

5.00 

f      2,280 

7.00 

3.800 

2.10 

280 

3.60 

1,216 

5.10 

!      2,356 

7.20 

3,952 

2.20 

305 

3.70 

1,292 

5.20 

i      2,432    . 

7.40 

4,104 

2.30 

335 

3.80 

1.368    , 

5.30 

'      2,506    , 

7.60 

4,256 

2.40 

370 

3.90 

1,444    , 

5.40 

.      2,584    i 

7.80 

4,408 

2.50 

420 

400 

1,520 

5.50 

2.660 

8.00 

4,560 

2.60 

475 

410 

1,596 

5.60 

'      2,736    1 

8.20 

4,712 

2.70 

540 

420 

1,672 

5.70 

2.812 

8.40 

4,854 

2.80 

610 

430 

1,748 

5.80 

2.888 

8.  GO 

5,016 

2.90 

685 

440 

1,824 

5.90 

2,964 

8.80 

5.168 

3.00 

760 

450 

1,900 

6.00 

3,040 

9.00 

5,320 

3.10 

836 

460 

1,976 

6.20 

3.192 

3.20 

912 

4  70 

2,052    , 

6.40 

3,344 

, 

3.30 

968 

480 

2,128 

6.eo 

3,496 

2.50 

423 

3.80 

1,435 

5.10 

2,735 

6.80 

4,435 

2.60 

460 

3.90 

1,535 

5.20 

2,835 

7.00 

4,(>35 

2.70 

502 

400 

1,635 

5.30 

2,985 

7.20 

4835 

2.80 

550 

410 

1,735 

5.40 

3,035 

7.40 

5,035 

2.90 

C05 

420 

1.835 

5.50 

3,135 

7.60 

5.235 

3.00 

675 

430 

1,035 

5.60 

3,235 

7.80 

5,435 

3.10 

750 

440 

2,035 

5.70 

3,335 

8.00 

5,6;i5 

3.20 

837 

450 

2,135 

5.80 

3.435 

8.20 

5,8:« 

3.20 

935 

460 

2,235 

5.90 

3,535 

8.40 

6.a« 

3.40 

1.035 

4.70 

2,335 

6.00 

3,035 

8.60 

6,235 

3.50 

1,135 

480 

2,435 

6.20 

3.835 

3.10 

1,235 

490 

2.535 

6.40 

4.035 

3.70 

1,335 

5.00 

2,635 

6.60 

4235 

2.20 

270 

3.50 

1,062 

4.80 

2,446 

7.20 

5,014 

2.  SO 

312 

3.60 

1,162    1 

4.90 

2,553 

7.40 

5,228 

2.40 

355 

3.70 

1.269 

5.00 

2,660 

T.eo 

5.442 

2.50 

400 

3.80 

1,376 

5.20 

2,874 

7.80 

5, 05(i 

'2.60 

447 

3.90 

1,483 

5.40 

3.088 

8.00 

5.870 

d2.70 

497 

400 

1,501 

5.60 

3,;i02 

P.  00 

t;.9<0 

«I2.80 

550 

410 

1,697 

5.80 

3,516 

10.00 

8,010 

2.90 

606 

420 

1,804 

6.00 

3,730 

11.00 

9.080 

3.00 

666 

430 

1,911 

6.20 

3,944 

12.00 

10. 150 

3.10 

732 

440 

2,018 

0.40 

4,158 

13.00 

11.220 

3.20 

804 

450 

2,125 

6.60 

4,372 

14.00 

12,200 

3.30 

883 

4.60 

2,232    , 

6.80 

4,586 

3.40 

969 

470 

2,:m 

7.00 

4,800 

a  Above  gage  height  3.00  feet  the  rating  curve  Is  a  tangent,  the  difference  Ijeing  76  per  tenth. 
t  AtK>ve  gage  hei^t  3.30  feet  the  rating  curve  is  a  tangent,  the  drflerrnce  l>eing  100  jxt  t^^nth. 
e  Above  gage  height  3.60  feet  the  rating  curve  is  a  tangent,  the  difference  being  107  per  tenth. 
d  For  1901,  2.60  =  460,  2.70  =^,  2.80  =  552. 
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Estimated  monthly  discharge  of  Toccoa  River  near  Blueridge. 

(Drainage  area,  231  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


November  2&-30 . 
December 


1898. 


Januar>' . 
Februar>' 

March 

April 

May 

June 


IrfHSf. 


July 

August 

Sept^nber 

October 

November 

December  1-2H 


1900. 


March  23-^1 
ADril 


Api 

Ma! 


ly  1-19 . . 
June  27-30 
July. 


August 

Beptember. 
October... 
Novemijcr. 
December. 


1901. 


January. . 
February 

March 

April 

May 

June 

July. 


August 

September. 

October 

November.. 
December.. 


The  year. 


January.. 
February. 

March 

April 

May 

June 

July 


1902. 


August 

September. 

October 

November. . 
December.. 


The  vear. 


January.. 
February 
March 


1903. 


1.064 
1,064 


1,520 

5,244 

3,040 

2,508 

1,292 

1,064 

1,444 

1,064 

610 

760 

912 

1,216 


1,235 
1,235 
1,235 
2,635 
1,935 
1,235 
1,635 
6,235 
1,035 
1,235 


Minimum.  >    Mean. 


5,228 
1,590 
4,800 
3,195 
9,0R0 
1.590 
1,590 

12,290 

1.590 

804 

552 

10,150 

12,290 


2,660 

8,010 

3,730 

2,446 

1,062 

666 

447 

66t) 

666 

447 

1,590 

1,590 

8,01Q 


834) 
610 


552 
552 

666 
1,062 
666 
666 
666 
666 
666 
552 
460 
552 


460 


9(.9 
1,590 
1,269 
804 
550 
400 
312 
270 
<00 
ibb 
312 
666 


270 


Sec-ft.  per    Depth  in 
sq.  mite.       inches. 


968 
745 


1,062 
8,010 
4,800 


1,100 

765 

1,077 

1,458 

1,599 

1,011 

7r>8 

2.248 

1,144 

619 

49;) 

2,248 


1,602 

2,029 

2,104 

1,459 

690 

530 

370 

361 

531 

406 

476 

866 


952 


1,211  . 


4.28 
3.23 


280 

733 

3.17 

836 

1,759 

7,61 

760 

1,704 

7.38 

760 

1,411 

6.11 

760 

884 

3.83 

280 

545 

2.36 

370 

575 

2.49 

305 

471 

2.04 

255 

329 

1.42 

230 

298 

1.29 

255 

315 

1.36 

255 

473 

2.05 

837 

1.035 

4.48 

675 

878 

3.80 

460 

900 

.^90 

1,935 

2,335 

10.11 

750 

1,226 

5.31 

460 

761 

3.2h 

423 

629 

2.72 

423 

1,007 

4.36 

4(i0 

728 

3.15 

460 

710 

3.07 

4.76 
3.31 
4.66 
6.31 
6.92 
4.38 
3.32 
9.73 
4.95 
2.68 
2.13 
9.73 


5.24 


1. 
2. 
1. 
2. 
3. 


56 
30 
76 
06 
75 


6.94 

,8.78 

Vii 

6.32 
2.99 
2.29 
1.60 


4.12 


0.96 

3.72 


.3.66 
7.92 
8.51 
6.81 


4.41 
2.63 

2.87 
2.36 
1.58 
1.49 
1.52 
1.75 


1.50 


4. 

2 
1. 
6 
3 
3 
5 
3 
3 


24 
76 
50 
12 
79 
Oo 

51 
54 


5.49 
3.44 
6.37 
7.04 
7.98 
4.88 
3.82 
22 
52 
09 
38 


11 
6 
3 
2 


11.22 


1.45 


8.00 
9.14 
10.50 
7.05 
3.45 
2.55 
1.84 
1.80 
2.57 
2.03 
2.30 
4.32 


55.  &5 


.2.71 
7.05 

8.86 

3.12 

7.34 

10.21 

HIWASSEE   DRAINAGE    BASIN,  STREAM    FLOW. 


327 


OKOEE    RIVER   AT   M  CAYS,  TENN. 

This  station  was  established  March  21,  1903,  by  O.  P.  Hall.  It  is 
located  at  a  suspension  footbridge  just  below  McOays  Ferry,  at 
McCays,  Tenn.,  near  the  Geor^a-Tennessee  boundary,  and  one-half 
mile  below  the  railroad  bridge  of  the  Atlanta,  Knoxville  and  Northern 
Railroad. 

The  channel  is  practically  straight  for  about  800  feet  above  and 
below  the  station.  The  right  bank  yn\l  overflow  at  about  14  feet 
gage  height  for  about  500  feet,  and  the  left  bank  at  gage  height  12  to 
20  feet  for  about  400  feet.  The  water  is  confined  to  one  channel  and 
the  bed  is  probablv  constant.  The  current  is  fairlv  swift  and  the 
section  is  good  for  measurement.  Discharge  measurements  are  made 
from  the  suspension  footbridge. 

The  gage  is  in  two  sections,  the  inclined  section  reading  from  —0.3 
to  8.5  feet,  set  in  a  trench  and  held  in  place  by  posts  driven  into  the 
ground.  The  vertical  section,  reading  from  8  to  18  feet,  is  attached  to 
the  bridge  posts  on  the  right  bank.  The  gage  is  read  twice  each  day 
by  Arch  Ballew.  Bench  marks  were  established  as  follows:  (1)  The 
head  of  a  large  nail  in  the  center  of  a  post  at  the  right-bank  end  of  the 
footbridge  on  the  downstream  side;  elevation,  16.10  feet;  this  post  is 
an  anchor  post  for  the  cable  of  the  suspension  bridge  and  may  be 
pulled  out  of  place.  (2)  A  copper  plug  set  in  solid  rock  at  the  outer 
edge  of  the  side  ditch  of  the  railroad  bed,  about  800  feet  west  of  the 
railroad  station  at  McCays,  1 1  feet  north  of  the  center  of  the  track, 
and  slightly  higher  than  the  railroad:  elevation,  20.98  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Discharge  measurements  of  Okoet  River  at  McCays^  Tenn. 


Date. 


Gage        Dis- 
heignt.  I  charge. 


1903. 

March  21 

Mrj-  12 

Mav  14 

.Tuly  24 

August  21 

Octobers 

October  9 

December  7 ; 

1904. 
February  22 2. 80 


Feet. 
3.42 

Sec.-ft. 
2,0*i3 

1. 87 

992 

l.Si) 

990 

1. 37 

727 

1  17 

."iR4 

1.22 

024 

.  S.') 

411) 

...          .  .>3 

307 

1,064 


February  25, 
February  26. 

May  11 

J  line  30 

.\ugiist  26... 
Octol^r  10.. 


Date. 


1904. 


April  10.. 
June  19... 
Octo]>er  .'j. 


1905. 


Gage 
height. 

Dis- 
charge. 

Feet. 

Src.-ft. 

1.40 

701 

!..•» 

(i<i9 

1.33 

629 

.82 

38t) 

.a5 

3.->4 

.30 

214 

1.22 

r>66 

1.18 

VX)H 

.  77 

413 

328 


WATER   RESOURCES   OF   GEORGIA. 


Daily  gage  height,  in  feet ,  of  Okoee  River  at  McCajfs,  Term. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24 


6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

2.5. 


26. 
27. 
28. 
29. 
30. 
31. 


1903. 


Jan. 


Feb. 


Mar. 


25 .;;;.■; i 

26 

1 
* 

27 

28 

1 

29 

30 

31 

1904. 
I 

0.6 
.6 
.7 
.6 
.6 

0.9 
.8 
.9 

2 

3 

4 

.9 

5 

.8 

.6 
.7 
.6 
.6 
.6 

.8 
.  I 
.7 
.  i 
.7 

.7 
1.3 
1.0 

.8 


.  i 
1.0 
1.7 
1.4 
1.2 

I.l 
.9 

1.0 
.9 
.9 
.8 


.8 
.8 

1.8 
.9 

1.0 

1.2 

1.0 

.9 

.9 

1.0 

.9 
.9 
.8 
.9 
2.0 

2.0 
2,9 
2.2 
1.7 
1.4 

1.3 
1.3 
1.2 
1.1 


I 


2. 
2. 
3. 
2. 
2. 

1. 

2. 
1. 
1. 
1. 


4.3 
5.0 
4.6 
3.7 

3.5 
3.3 
3.2 
3.4 
6.4 
4.3 


1.1 
1.2 
1.2 
1.2 
1.0 

1.0 
3.0 
2.0 
1.6 
1.5 

1.6 

1.45 

1.3 

2.35 

1.35 

1.4 
1.3 
1.3 
1.3 
1.3 


25 

25 

6 

8 

2 

95 
2 

85 

7 

6 


r"  I 


Apr. 


3.7 

:.s 

'6.6 
3.6 
3.1 

3.1 
3.0 
4.4 

3.2 

3.1 

2.9 
2.8 
3.3 
3.1 
3.5 

3.2 
3.1 
3.1 
2.9 
3.1 

2.9 
2.7 
2.6 
2.5 
2.5 

2.6 
2.5 
2.4 
2.3 
2.3 


1.5 

1.5 

1.4 

1.35 

1.3 

1.35 

1.9 

2.3 

2.1 

1.7 

1.65 

1.55 

1.5 

1.4 

1.4 

1.4 

1.35 

1.35 

1.3 

1.25 

1.3 

1.35 

1.25 

1.2 

1.2 

1.35 

1.5 

1.35 

1.3 

1.2 


I 


2.3 
2.3 
2.3 
2.2 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
1.9 
1.0 
1.9 
1.9 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
l.fi 
1.5 

1.5 
1.5 
1.5 
1.5 
1.8 
1.9 


1.2 

1.25 

1.25 

1.3 

1.2 

1.1 

1.1 

1.95 

1.8 

1.45 

1.3 
1.25 

.2 
2 

.2 


.1     1.55 


1.0 
1.0 
1.0 
.9 
1.0 

.95 
.9 
.9 
.9 
.9 
2.35 


2.7 
3.9 
2.8 
2.7 
4.3 

4.1 
3.1 
2.6 
2.4 
2.3 

2.8 
2.3 
2.2 
2.1 
2.0 

2.0 
1.8 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.8 
2.2 
2.6 
1.8 
1.6 


45 
2 


1.0 

1.0 

.9 

.9 

2.1 

1.2 
.9 
.9 

.85 

.9 

.85 

.8 

.8 


1 


1.15 

.75 

.75 

.7 

.7 

1.15 

.8 

.75 

.2 

.8 

.7 

.65 


.7 

.7 

.7 

1.2 

.85 


Jaly. 


1.6 
1.6 
1.6 
1.7 
1.5 


1.6 
1.5 
1.6 

2.3 
1.8 
6.3 
2.6 
1.9 

1.7 
1.8 
1.6 
1.5 
1.5 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.2 
1.4 
1.7 


.75 

.7 

.7 

.65 

.9 

.8 

.7 

.75 

.9 

.75 


,7 

,2 

0 

,75 
,65 


,8 
,6 
.6 


.6 
1.1 

.75  I 
.  i 
.9 

.85 
.65 
1.0 
.75 
.7 
.75 


1.4 
1.3 
1.6 
1.2 
1.4 

1.3 
1.2 
1.1 
1.1 
1.1 

1.6 
1.1 
1.1 
1.0 

1.8 

1.9 
1.3 
1.6 
1.2 
2.4 

1.2 
1.1 
1.1 
1.0 
1.0 

1.0. 
.9 
.9 
.9 
.9 
.9 


1.6 
.95 
.75 
.75 

1.0 


.95 
1.1 
7 

1.2.5 
1.05 


1 


1.45 
1.1 

.2 

.95 

.0 


1 


1 


,85 

,75 

,7 

,75 

.8 


.7 
.6 
.6 
.75 
.  t 

.7 

.95 

.75 

.65 

.6 

.6 


0.8 
.8 
.9 
.9 
.9 

.8 
.8 
.8 
.9 
.9 

.8 
.8 
.7 
.7 
1.0 

1.3 

1.0 

.9 

.8 

.8 

.8 
.8 
.7 

m 
•  I 

.7 

.7 
.7 
.7 
.7 
.6 


.6 

.55 

.55 

.55 

.7 

.6 
.5 
.5 
.5 
.5 

.45 
.45 
.45 
.45 
.4 

.'4 
.4 
.4 
.4 
.35 

.4 

.45 

.4 

.35 

.35 

.35 

.35 

.4 

.35 

.3 


Oct. 


0.6 
.6 
.6 
.6 
.6 

.6 
.6 
1.6 
.9 
.7 

.7 
•  .7 
.6 
.6 
.6 

.6 
.9 
.9 
.7 
.7 

.6 
.6 
.6 
.6 
.6 


Not. 


a? 

.7 

.0 

.9 

1.2 

.9 
.8 
.7 
.7 
.6 

.6 
.9 

.7 

.» 

.7 


.7 
.7 
.7 
.7 
.6 


Doc. 


.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.7 

.3 

.3 

.3 

.3 

.35 

.4 

.35 

.5 

.3 

.5 

.3 

.4 

.3 

.35 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.35 

.3 

.56 

.3 

.65 

.25 

.6 

.25 

.46 

.25 

.35 

.25 

.3 

.25 

.3 

.25 

.3 

.25 

.36 

.25 

.4 

.25 

.66 

.25 

.4 

.25 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.75 

.3 

0.6 
.6 
..1 
.5 
.6 

.6 
.5 
.5 
.5 
.6 

.6 
.5 
.7 
.8 
.6 


.7 

.5 

1.2 

.5 

1.2 

.5 

.8 

.6 

.8 

.9 

,9 

,8 

6 

,6 

6 

7 
7 
6 

.  4 

,7 
.6 


.6 

.85 
1.05 

.6 
1.85 


1. 


4 
.75 
.6 
.5 
.6 

55 
.5 
.5 
.4 
.45 

.4 

55 
.5 
.45 
.4 

.4 
.4 
.4 
.45 

.75 


.6 
1.5 
2.25 
1.05 

.8 

.7 
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Daily  gage  height,  in  feet  j  o/Okoee  River  at  McCoys,  Tenn. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

1.5 

1.4 
1.4 
1.4 
1.3 

1.3 
1.4 
1.3 
1.7 
2.0 

1.26 

1.6 

1.56 

1.6 

1.4 

1.3 

1.3 

1.3 

1.25 

1.7 

3.0 

1.96 

1.7 

1.7 

1.6 

L5 

1.4 

1.4 

1.36 

1.46 

1.3 

Apr. 

1.3 
1.2 
1.2 
1.2 
1.4 

1.46 

1.4 

1.3 

1.2 

1.2 

1.2 

1.7 

1.36 

1.2 

1.35 

1.4 
1.2 
1.2 
1.2 
1.16 

1.16 
1.26 
1.1 
1.1 
.1.1 

1.26 

1.7 

1.46 

1.6 

1.85 

May. 

1.46 

1.35 

1.3 

1.5 

1.4 

1.66 

1.7 

1.7 

1.8 

1.56 

1.4 

1.35 

1.3 

1.2 

1.55 

2.8 
1.8 
1.6 
1.5 
1.6 

1.46 
1.4 

ao 

2.2 
1.85 

1.8 

1.7 

1.6 

1.6 

1.45 

1.5 

June. 

1.4 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.15 

1.1 

1.0 

1.0 

1.15 

1.1 

1.0 

1.5 

1.6 

1.65 

1.3 

1.3 

1.1 

1.4 

1.25 

1.85 

1.25 

1.2 

1.15 

1.3 

1.6 

1.8 

1.65 

July. 

1.7 

1.25 

1.1 

1.0 

1.0 

1.0 

1.0 

1.15 

1.0 

1.2 

1.5 
4.4 

2.0 
1.5 
1.3 

1.45 

1.3 

1.15 

1.4 

1.2 

1.1 
1.1 
1.0 
1.0 
1.05 

.95 

.9 

.9 

2.15 

1.0 

1.0 

Aug. 

a9 

.82 

.8 
.8 
.8 

.75 

.9 

1.25 

1.0 

1.15 

2.15 

1.75 

1.66 

1.8 

1.96 

1.45 

1.4 

1.2 

1.1 

1.0 

1.0 
1.0 
1.1 
1.1 
1.15 

1.4 
1.0 
.95 

.85 

.8 
.8 

Sept. 

a8 

1.7 

1.1 
.92 
.8 

.8 
.8 
.8 
.8 
.72 

.75 
1.15 
.8 
.73 
.72 

.72 

.7 

.7 

.66 

.7 

.7 
.62 
.6 
.6 

•« 

.6 
.55 
.56 
.55 

.58 

Oct. 

a92 

.7 
.  oo 
1.2 
.78 

.68 

.6 

.6 

.6 

.8 

3.3 
1.35 
.95 

.8    ' 
.82 

.» 

.8 
.72 
.68 
.6 

.66 

.62 

.65 

.6 

.7 

1.2    , 
.86 
.75 
.7 

.7 
.7 

Nov. 

a66 

.6 
.6 
.65 
.62 

.63 

.62 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

..  1 

.6 
.6 
.66 

.8 

.76  . 

.6 

.6 

.72 

.7 

.62 

.62 

.6 

.65 

.75 



I>«c. 

1905. 

1 

a7 

.7 
.7 
.7 
.63 

.8 
.6 
.9 
.8 
.9 

.96 
6l4 
3.S 
2.0 
1.1 

1.1 
1.1 
LO 
1.0 
1.0 

.96 

.93 

.9 

.83 

.8 

.8 

.75 
1.1 
1.1 

.9 

.85 

a77 
.8 
.8 
.75 

1.0 

1.55 

1.25 

1.46 

3.1 

2.45 

1.86 

1.66 

1.7 

1.86 

1.76 

1.5 
1.6 
1.4 
1.3 
4.2 

4.1 

3.3 

2.26 

2.16 

2.0 

1.86 
1.66 
1.65 

0.6 

2 

.6 

3. 

4.6 

4 

1.6 

5 

1.4 

6 

1.2 

^ 
/..•.••«...•-••• 

1.2 

8 

3.6 

9 

3.4 

10 

2.4 

11 

1.9 

12 

13 

14 

1.65 

1.5 

1.55 

15 

1.7 

16 

1.6 

1.46 

18 

1.4 

19 

1.35 

20 

1.7 

21 

Z.7 

M. 

2.0 

23 

24 

25 

26 

2.2 
2.0 
1.76 

1.6 
1  55 

28 

29 

30 

31 

1.5 
1.7 
1.5 
1.45 

Rating  table  for  Ohoee  River  at  McCoys,  Tenn.,  from  March  20,  290.i,  to  December  SI, 

1905.  a 


GoBe 
height. 

Dis- 
charge. 

Sec.-fi. 

Gag* 
height. 

Feet. 

Dis-      i 
charge. 

Sec.-ft. 

1     Gace 
'  height. 

Feet. 

Dis- 
charge. 

1 
Sec.^t. 

Gage 
height. 

Feet. 

Dis- 
charge 

Feel. 

Sec.-ft. 
2.200 

0.20 

1.30 

(i55 

2.30 

1.275 

3.eo 

.30 

230    ' 

1.40 

710 

2.40 

1,3<0    1 

3.80 

2,  .150 

.40 

262 

1.60 

767 

2.50 

1,410 

4.00 

2.500 

.50 

296 

1.60 

826 

2.(-0 

1.480 

4.20 

2,650 

.60 

332 

1.70 

887 

2.70 

1,550 

4.40 

2,800 

.70 

370 

1.80 

950    I 

2.80 

1.620 

4.60 

2.950 

.80 

.       411 

1.90 

1,015 

2.  go 

1.090 

4.80 

3,100 

.90 

455 

2.00 

1,080 

3.00 

1.760 

5.00 

3,250 

1.00 

602 

2.10 

1,145 

3.20 

1,900 

5.50 

3.650 

1.10 

551     , 

2.20 

1.210 

.1^0 

2.050 

6.00 

4,050 

1.20 

002 

, 

1 

a  This  table  is  baaed  on  18  discharge  measurpiment.s  made  during  1<X)3-1905. 
ga^  heighta  0.25  foot  and  3.4  feet. 


It  is  well  defined  between 
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WATER    RESOURCES   OF    GEORGIA. 


Estimated  monthly  discharge  of  Okoee  River  at  McCoys ^  Tenn. 

[Drainage  area,  374  square  miles.] 


Month. 


1903. 

March  22-31 

April 

May 

.lune 

July 

August 

September 

October 

November 

Decenjber 

1904. 

January 

February 

Marrh . ." 

April 

May 

June 

July 

August 

September 

Octolier 

NoveTn))er 

December 

I'he  year 

19a5. 

January 

February 

March 

April 

May 

June 

July 

August 

Reptemljor 

OctolxT 

November 

Deceml>er 

The  year 


'        Discharge  in  second-feet. 

Run-ofr. 

,  Maximum. 

Minimum. 

1,900 
1.275 
767 
826 
602 
455 

:m 

332 

3:e 

'An 

Mean. 

2,634 
1.772 
982 
1.306 
936 
642 
419 
365 
398 
340 

Scc.-U.  per  Dopth  in 
sq.  mile.       inches. 

4.370 

1           2.800 

1,275 

7.05              0.7K7 
4. 74              5. 29 
2.63              3.03 

2.725 
4.290 
1.340 
655 
767 
602 
455 

3. 49              3. 89 
2.  GO              2. 88 
1.72               1.98 
1.12               1.25 

.976             1.13 
1.06              1.18 

.909             1.05 

887 
1.690 
2.200 
1,275 
1,308 
1,145 

m2 

J32 
411 
."102 

cm 

455 
351 

314 

435 
630 
922 
745 
610 
475 
403 

1. 16               1. 34 
1.68               1.81 
2.47    1          2.8,'^ 
1.99              2.22 
1.63               1.88 
1.27               1.42 
1.08               1.24 

887 
370 
246 
390 

33?              470 
230  ,            279 
215              226 
230  1            261 

1.26               1.45 
.746              .8,32 
.604              ,696 
.698              .779 

1,242 

262 

407 

1.09              1.26 

» 

2.200 

215 

488 

1.31             17.7.S 

4,  .170 

296              649 
390           1,012 
628              786 
551              663 
602              859 
502              6(il 
455              (W7 
390              592 
314              401 
332              459 
314              344 
332              991 

296               675 

1.74              2.01 

2.6,50 
1,760 

2. 71               2. 82 
2. 10              2.  42 

982 

1.77              1.9S 

i,7e:o 

.  2.30    i          2.6.3 

982 

1.77               1.9S 

2,800 

1.84              2.12 

1,178 

1.58               1.82 

887 

1.07               1.19 

1.975 

1. 23               I,  42 

411 

.920             1.03 

2,950 

2. 65              3. 06 

4,370 

1.81             24.50 

FIOHTINOTOWN    CREEK   AT   M  CAYS,    TENN. 

This  station  was  established  August  27,  1904,  for  the  purpose  of 
making  miscellaneous  measurements.  It  is  located  about  one-half 
mile  above  the  mouth  of  the  creek,  which  flows  into  Okoee  River 
about  one-half  mile  below  the  gaging  station  at  McCays,  Tenn.  Fight- 
ingtown  Creek  is  in  Georgia,  but  its  mouth  is  in  Tennessee. 

Both  banks  are  open  cultivated  lands,  which  will  probably  over- 
flow. The  bed  is  sandy,  and  will  probably  change  much.  Discharge 
measurements  are  made  by  means  of  a  boat  or  by  wading.  The 
bench  mark  is  two  small  nails  driven  into  the  largest  of  a  cluster  of 
small  maple  sprouts  on  the  right  bank,  40  feet  above  the  mouth  of  a 
small  branch;  elevation,  5.00  feet  above  datum  of  assumed  gage. 


HIWASSEE    DRAINAGE    BASIN,  RIVER    SURVEYS.  331 

Discharge  meaauremenU  of  Fightingtou^n  Creek  at  McCoys,  Tenn. 

DatP  ^*?*'         ^*®-  Date  ^^*^''  ^**" 

^^^-  height,   charge.  ^*^  height,    chaige. 

1904.  Feet.  Sec.-ft.                             1905.  Feet.  Sec.-ft. 

May  12 o  1.25  122  June  20 2.00             123 

August  27 1.72  79  ()cto»*r6 1.61                59 

Octotierll 1.12  40 


"  Gagp  height  given  is  for  the  Okoee  River  at  McCays. 

MISCELLANEOUS  MEASUREMENTS,  HIWASSEE  RIVER  DRAINAGE  BASIN  IN 

GEORGIA. 

FigTitingtown  CWek, — This  stream  is  a  tributary  of  Toccoa  River. 
A  measurement  was  made  October  4,  1904,  at  the  Galloway  bridge, 
near  Blueridge,  above  the  Horseshoe  Bend. 

Width,  33  feet;  area,  25  square  feet;  mean  velocity,  1  foot  per  second ;  discharge, 
25  second-feet. 

Toccoa  River. — This  stream  is  a  tributarv^  of  Hiwassee  River,  its 
name  becoming  Okoee  River  in  the  State  of  Tennessee.  A  measure- 
ment was  made  October  3,  1904,  from  a  small  boat  at  Bench  Leg 
Ford,  near  Blueridge,  1  mile  below  the  Morganton  road  bridge,  and 
one-fourth  mile  below  the  mouth  of  Weaver  Creek. 

Width,  110  feet:  area,  264  square  feet;  mean  velocity,  0.65  foot  per  second;  dis- 
charge, 172  siecond-feet. 

RIVER  SURVEYS  IN  HIWASSEE  RIVER  DRAINAGE  BASIN. 

HIWASSEE   RIVER. 

The  elevations  in  the  following  list  are  based  on  an  aluminum 
tablet  marked  '1984  Atlanta"  at  the  northeast  comer  of  front 
vestibule  of  Towns  County  court-house,  Iliwassee,  the  elevation  of 
which  is  accepted  as  1,983.634  feet  above  sea  level. 

The  leveling  is  adjusted  with  flying  levels  on  Nottely  River  to 
accord  with  the  1903  adjusted  elevation  of  the  primary  bench  marks 
at  Blairsville  and  Hiwassee.  From  the  mouth  of  the  Nottely  to  Apa- 
lachia  the  leveling  is  a  single  spur  line. 

The  leveling  was  done  in  1903  by  Thomas  B.  O'llagan,  levelman, 
under  the  direction  of  Carroll  Caldwell,  field  assistant.  United  States 
Geological  Survey. 
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WATER   BESOUBCES   OF   OEOBGIA. 


Elevations  on  HiuxuBee  River  from  Hiwassee,  Ga.,  to  Apalaekia,  N.  C. 


Dis- 
tance. 


Miles. 

ao 

a3 

as 
as 
as 
as 

L6 
1.6 
1.6 
1.6 
1.7 
L9 
2.2 
Z2 
2L3 
2L3 
2.8 

a4 

ae 

3.7 

as 

4.S 
4.8 
48 
&2 
&5 
&6 
&1 
&2 

a4 

&4 

ao 

7.2 
7.9 
7.9 
7.9 
7.9 
8.3 
&3 
8.8 
ftO 
9l2 

a4 

9.4 
9.4 

"id*  6' 
lao 
las 

11.5 
11.5 
11.5 
11.8 
12.2 
12.6 

12.6 

12.8 

13.3 

13.0 

14.0 

14.0 

14.8 

14.9 

14.9 

16.0 

16.4 

17.0 

17.3 

17. 

17. 

17.7 

18.3 

18.8 

19.1 

19.4 

19.6 

20.0 


Description  of  points. 


5 
.5 


Hiwassee,  Towns  County  oourt>hou8e,  at  northeast  comer  of  front  vestibule,  alumi- 

num  tablet  marlced  "  Atlanta  1984" 

Hlddon  Bridge,  SCO  feet  north,  edge  of  countv  road,  white-oak  tr(«.  nail  in  west  side. . 

Iliddod  Bridge,  300  feet  north  of.  water  surface 

Iliffh-water  mark 

Bridge,  water  surface 

Town  Branch,  mouth,  water  surface 

25  feet  north  of  bridge,  20  feet  west  of  river,  point  on  rock  biufl 

Bridge,  water  surface 

Bridge  floor. 

Uigh-water  m.aTk. 

Hog  Creek,  water  surface, 

Small  rapids,  water  surface 

Bells  Creek,  900  feet  north,  on  east  side  of  river,  triple  maple  tree,  nail  in  side  of . . 

Bells  Creek,  mouth  of,  water  surface 

Small  falls,  head,  water  surface, 

Small  falls,  foot,  water  surface. 

Water  surface 

Sally  Ford,  mouth,  water  surface 

Hog  Creek,  mouth,  water  surface. 

Water  surface 

Gibson  Creek,  month,  water  surface 

Lonff  Bullet  Creek,  mouth,  water  surface 

Pendleton  Ford,  25  feet  northwest,  nail  in  side  of  dead  stump. . . 

Pendleton  Ford,  water  surface 

Illgfa^water  mark 

Sneaking  Creek,  mouth,  water  surface t . 

Water  surface 

Ford.  76  feet  northwest,  10  feet  west  of  road,  nail  in  red-oak  tree 

15  feet  north  of  river,  point  on  rock 

Water  surface 

Stream,  mouth,  water  surface 

Rough  ford,  15  feet  north  of  river,  rock  bluff,  point  on  rock 

Water  surfiice 

Shooting  Creek,  mouth,  water  surface, 

Barnard  Bridge,  northeast  abutment,  point  on  top. 

Barnard  Bridge,  water  surface. 

Barnard  Bridge,  bridge  floor, 

Barnard  Bridge,  bigh-wr.ter  mark. 

Ford,  water  surface 

Ford,  50  feot  south  of  ford,  15  feet  north  of  river,  nail  in  side-  of  dogwood  tree 

Water  surface 

Head  of  Island,  water  surface 

Hyatts  Mill  Crtek,  mouth,  water  surface 

Herbert  Ford,  on  touth  edge  of  river  at,  nail  in  side  of  birch  tree 

High  water  mark 

Water  surface 

Blair  Creek,  mouth,  water  surface 

12  feet  west  of  river,  point  on  rock 

Water  surface : 

Town  Creek,  mouth,  water  surface 

Tusqulte  Bridge.  250  feet  west,  on  edge  of  river,  nail  in  root  of  birch  tree 

Tusquite  Bridge,  water  surface 

High-water  mark 

Martin  or  Quail  Creek,  mouth,  water  surface 

Water  surface 

Tusquite  Creek,  mouth,  150  feet  northwest,  10  feet  west  of  river  nail  In  root  of  birch 


Eleva- 
tion 
above 
level. 


tree. 


Water  surface 

Rapids,  water  surface 

Below  rapids,  water  surface 

Stream,  mouth,  water  suriaoe 

Martin  Ford,  12.*)  feet  south,  on  west  edge  of  river,  at  flsh  trap,  nail  in  root  of  birch . 

Martin  Ford,  water  surface 

Water  surface 

Leatherwood  Ford,  25  feet  northwest,  nail  In  walnut  tree 

Leitherwood  Ford,  v/ater  surface ^ 

.\llhon  Creek,  mouth,  water  surface 

Water  surface 

Fire  Creek,  mouth,  water  surface 

Stre  im,  mouth,  water  surface 

Passamore  Ford,  east  side  of  river.  In  center  of  ford  road,  nail  In  root  of  gum  tree.. . 

Pa8a.i  nore  Ford,  wat43r  surface 

Cloud  Fire  Creek,  mouth,  water  surface 

Water  surface 

Betty  Creek,  mouth,  water  surface 

Head  of  island,  water  surface 

Sweetwater  Creek,  mouth,  water  surface 

Stream,  mouth,  water  surface 

Shallow  Ford,  15  feet  east  of  river,  nail  in  side  of  birch  tree 


,1 


Feet. 

98a  634 

882.30 

865 

882 

881 

862 

871.36 

857 

874.8 

876 

855 

854 

854.14 

853 

851 

847 

838 

836 

833 

830 

829 

825 

83&2 

823 

835 

820 

819 

83a  62 

824.63 

811 

^09 

816.84 

807 

804 

81&31 

797 

819.7 

814 

794 

807.89 

790 

789 

787 

791.19 

799 

787 

787 

796.74 

782 

778 

77&9 

774 

794 

774 

773 

777.93 

771 

767 

760 

750 

757.74 

756 

742 

749. 19 

741 

741 

722 

712 

:o8 

709.84 

707 

700 

690 

685 

679 

673 

t68    " 

€67. 14 
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Elevations  on  IKirassee  River  from  Hiwanee,  Ga.,  to  ApalachiOf  iV.  C. — rontinuod. 


Dis- 
tance. 


Antes 

20.0 

20.5 

20.0 

21.0 

21. 

21. 

21. 

22. 

22. 

22. 

22. 

22. 

24.0 

24.0 

24.1 


Deacrlption  of  points. 


24 

25 

26 

27 

28 

28 

29.5 

20.0 

30.4 

31.3 

31.6 

31.8 

32.1 

32.1 

32.1 

32.1 

32.5 

32.5 

34.0 

34.0 

3&3 

35l3 

35l3 

35l9 

36l5 

37.0 

37.0 

37.0 

38.0 

30.0 

40.5 

40.5 

41.2 

42.0 

42.5 

42.5 

42.9 

44.1 

44.8 

44.8 

4&0 

46.2 

46.9 

48.0 

48.8 

48.8 

49.9 

fia4 

50.6 

51.2 

51.2 

51.8 

58.5 

53.0 

53.9 

54.3 

54.3 

54.8 

5&2 

56.9 

57.9 

56.5 

58.5 

58.5 

5&0 


Water  surface 

Water  surface 

End  of  island 

Creek,  mouth 

Water  surface 

Water  surface 

Backwater  of  Cherokee  dam,  1.5U)  feet  from,  at  small  rapids,  water  surfaioe. 

Top  of  Cherokee  dam.  water  surface 

Foot  of  Cherokee  dam,  water  surface 

Cherokee  dam,  25  feet  southwest,  point  on  rock 

Water  surface 

Canewater  Ford,  water  surface 

Rocky  Branch,  mouth,  water  surface 

North  edge  of  river,  nail  in  side  of  birch  tree 

Small  laplds,  foot,  water  surface 

Stream,  mouth,  water  surface 

Brasstown  Creek,  mouth,  water  surface , 

Island  Ford.  700  feet  east,  south  side  of  river,  point  on  rock 

Peachtree  Creek,  mouth,  water  surface 

Ilorseshoe  Ford,  water  surface 

South  side  of  ford,  nail  in  side  of  beech  tree , 

20  feet  north  of  river,-  north  side  of  road,  point  on  rock , 

Scott  Branch,  mouth,  water  surface 

Stream,  mouth,  water  surface 

Martins  Creek,  mouth,  water  surface , 

Twin  beech  tree,  nail  in  root 

Stream,  mouth,  water  surface 

Murphy,  N.  C,  iron  bridge,  south  abutment,  point  on  nx.*k 

Mun>hy.  N.  C,  iron  bridge,  water  surface 

Bridge  floor 

High-water  mark 

Valley  River,  moutb,  west  shore,  20  feet  north  of,  in  water,  point  on  rock. . 

Water  surface 

Water  surface 

Laurel  Croek,  moutb,  water  surface 

Johnsoi)  Ford,  8  feet  south  of  river,  nail  in  root  of  large  birch  tree 

Johnson  Ford,  water  surface 

High-water  mark 

Hangingdog  Creek,  mouth,  water  surface 

Water  surface 

Nottely  River,  mouth,  water  surface 

Island  protecting  between  the  two  rivers,  nail  in  root  of  birch  tree 

Nottely  River,  mouth,  south  side,  nail  in  root  of  willow  tn* 

Small  rapids,  water  surface 

Beech  Creek,  water  surface » 

Ford,  water  surface 

Shallow  ford,  40  feet  southwest,  honey  bee  tree,  nail  in  root 

Water  surface 

Grape  Creek,  mouth,  water  surface 

Small  shoals,  head,  water  surface 

Foot  of  small  shoals,  water  surface 

Water  surface 

Persimmon  Creek,  mouth,  water  surface 

Foot  of  large  shoals,  point  on  rock 

Water  surnicc 

Head  of  small  shoals 

Dennest  Creek,  mouth,  water  surface 

Point  on  rock 

Shoals,  water  surface 

Robertson  Ferry,  100  feet  below,  point  on  rock 

Robertson  Ferry,  water  surface 

Shoals,  water  surface 

Creek,  mouth,  water  surface 

Water  surface 

Chamber  Creek,  mouth,  water  surface 

20  feet  north  of  bank,  point  on  rock 

Oppr^site  island,  water  surface 

Bea7»rdam  Creek,  mouth,  water  surface 

Opposite  island,  water  surface 

Laurel  Creek,  mouth,  water  surface 

Shoals,  water  surface 

Foot  of  shoals,  water  surface 

Water  surface 

Rapids,  water  surface 

Anderson  Creek,  mouth,  water  surface * 

Water  surface  (15  feet  above  low  water) 

Shallow  ford,  40  feet  south,  nail  in  root  of  gum  tree 

Water  su  rface 

High-water  mark 

Foot  of  small  shoals,  water  surface 


Eleva- 
tion 
above  sea 
leveL 


Feet. 

1,663 

1,659 

1,649 

1,642 

1,632 

1,629 

1,624 

1,625 

1.614 

1,616.59 

1,609 

1,606 

1,501.4 

1,504.79 

1,500 

1,586 

1,576 

1,666.56 

1,550 

1,  0411 

1,553.06 

1,548.7 

1,539 

1,529 

1,520 

1,518.12 

1,513 

1,518.3 

1,512 

1,531.9 

1,529 

1,506.85 

1,206 

1.491 

1,474 

1,471.95 

1,469 

1.481 

1,462 

1,459 

1,455 

1,459.4 

1,456.93 

1,448 

1,438 

1,425 

1,431.59 

1.418 

1,416 

1.415 

1,410 

1.406 

1,301 

1,300.24 

1,381 

1,379 

1.365 

1,363.58 

1.346 

1,344.23 

1.343 

1,340 

1,332 

1.329 

1.324 

1,327.94 

1,318 

1,304 

1.296 

1,290 

1.285 

1,277 

1,260 

1,250 

1,248 

1,240 

1,239.67 

1.234 

1.241 

1,227 
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EU rations  on  Ifiwasste  Rirerfrom  Hiwcusee,  Ga.,  to  Apalachia,  \.  (\ — <'ontinued. 


Dis- 
tance. 


MiUs. 

58.9 
50.7 
60.9 
Cl.l 

eao 

(>4.2 
65.0 
65i0 
65l2 
65L2 
66.8 

06.8 
ti(>.8 


Doscription  of  points. 


Eleva- 
tion 
alx>ve  ana 
level. 


Feet. 

Shoals  Creek,  mouth,  water  surface 1 ,227 

Foot  of  sniall  rapids,  water  nurfaoo 1, 218 

Strpam,  mouth,  water  surface '  1 ,  198 

Cane  Creek,  mouth,  water  surface 1, 195 

Water  surface 1, 178 

Camp  Crc>ek,  mouth,  water  surface 1, 175 

Kilpatrick  Ferry,  12  feet  south,  willow  tree 1. 176. 14 

Kilpatrick  Ferry,  water  surface 1, 172 

Taylor  Ferry,  flO  feet  northwest,  edge  of  bank,  point  on  laige  rock 1, 160. 58 

Taylor  Ferry,  water  surface 1, 166 

Apalachia,  N.  C,  Susar  Creok.  mouth,  100  feet  from  post-office,  5  feet  north  of  bank 

of  river,  tripple  willow  troe ,  1. 161. 58 

Apalachia.  N.  C.,  water  surface^ ,  1 ,  158. 2 

High-water  mark 1, 168 


Sl'RVEY    OF    NOTTELY    RIVER. 

The  elevations  in  the  following  list  are  based  upon  a  bronze  tablet 
marked  '*  1802  Atlanta"  in  the  foundation  wall  at  northwest  comer 
of  Union  County  Court-House,  Blairsville,  the  elevation  of  which  is 
accepted  as  1,891.536  feet  above  mean  sea  level.  The  leveling  is 
adjusted  with  the  Hiwassee  River  flying  levels  to  accord  with  the 
1903  adjusted  elevation  of  primary  bench  marks  at  Blairsville  and 
Hiwassee.  The  leveling  was  done  in  1903  by  Thomas  B.  O'Hagan, 
levelman,  under  the  direction  of  Carroll  Caldwell,  field  assistant, 
United  States  Geological  Survey. 

Elevations  on  Nottely  Jiiverfrom  mouth  to  Blairsville. 


Dis- 
tamt*. 


0.0 


Description  of  points. 


0.0 
0.3 


0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


3 
0 
0 
0 
3 
5 
5 
8 
8 
2.0 
2.3 
2.4 
2.G 
2.9 
2.9 
2.9 
4.2 
4.2 
4.9 
i>.2 
5.4 
5.5 
5.5 
5.5 
5.9 


Junction  of  Nottoly  and   lliwa."«s(i»  riv<'rs,  on  point  of  peninsula,  nail  in  wde  of 

birch  troe '. 

Water  surface 

At  lower  ford,  water  .surfaie 

75  fe<'t  north  of  lower  ford,  nail  in  hickory  trt e 

IIigh-«water  mark 

Upp<'r  ford,  50  feet  south,  nail  in  root  of  oak  tne 

Water  surface 

Water  surface 

Water  surface 

Water  surface 

Deep  ford,  25  feet  north,  nail  in  root  of  black  oak 

Water  surface « 

Water  surface 

High  water 

Head  of  .shoals,  water  surface 

Water  surface  ( rain  during  night  raised  water  1.3  feet,  lower  water  surface  1.492.07) . . . 

Hall  n ridge,  20  feet  west ,  nail  in  side  of  apple  tree 

Hall  Bridge,  water  surface 

High  water 

Dnvls  Ford,  20  feet  northwest,  nail  in  side  of  maple  tree 

I)a\1.s  Ford,  water  surface 

Surface  of  water  on  rock 

Mouth  of  Coombs  Cnn^k,  water  surfacec 

Water  .surfa<*e ^ 

Hall  Ford,  north  edge  of  river,  nail  in  side  of  waU'r  birch  tree 

Water  surface 

High  water 

Mouth  of  branch,  water  surfacv 


Eleva- 
tion 
above  sea 
level. 


Feet. 

1,450.4 

1,454.52 

1,459 

l,AG6.T? 

1.471 

1,474.59 

1.467 

1,477 

1,472 

1,478 

1.487.56 

1,483 

1,489 

1,499 

1.491 

1.493 

1.500.2 

1,493 

1,503 

1,504.43 

1,499 

1,502 

1,505 

1.505 

1,513.02 

1.505 

1.521 

1,512 
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Eleratiom  on  Noitely  River  from  month  to  Blairsrille-   (V)ntinuo<l. 


Mil  en. 
«i.O 
ti.G 
•1.9 
7.0 
7.1 
7.5 
8.6 
8w6 
8.9 
9.6 

ia5 
ia9 

11. o 

11.5 
11.7 
12.0 
12.0 
12.0 
12.2 
12.9 
13w3 

las 
ia3 

14  2 
15.1 
15.4 

15.4 
16.0 
16.8 
16.8 
16.8 
17.2 
17.7 
17.8 
17.8 

18.5 
18.6 
18.9 

1&9 

18.9 

19.1 

19.6 

20.2 

20.4 

20.8 

21.0 

21.4 

21.4 

21.4 

21.8 

21.9 

22.0 

23.0 

23.6 

23.8 

23. 

24 

24 

24 

25.0 

25.2 

25.2 

25.5 

25.8 

26.3 

26.6 

26.6 

26.8 

21).  8 

26.8 

27.3 

27.3 


Deaeription  of  points. 


Eleva- 
tion 
above  soa 
IpvpI. 


8 
2 

.2 
.2 


27.5 
27.8 
27.9 


Wat^r  surface 

Water  surfai-o 

OpDositr-  IsU'Vi.  water  surfsico 

Month  of  Rocky  Branch,  water  surface 

Nejir  old  mill,  water  surface 

Water  surface 

Nottely  Bridge,  1,800  feet  north,  In  old  field  near  bam,  nail  in  side  of  persimmon  trm*. . 

Nottely  Bridge,  water  surface 

Nottely  Bridge,  100  feet  west,  5  f.  et  south  of  road,  nail  in  side  of  l)liiclc  oalc  tree 

Water  surface 

Mouth  of  Johnson  Branch,  water  surface 

Water  surface 

Jacks  Creok,  906  feet  south,  In  bend  of  river  600  feet  west  and  (500  feet  north,  in  corn- 
field, nail  in  root  of  dead  peach  tree 

Water  surface 

W  ater  su  rface 

Anderson  Bridge,  .Wfect  west,  nail  in  side  of  sycuniorp  tnv 

Anderson  Bridge,  water  surface 

High  water 

Water  surface 

Mouth  of  i)ranch»  water  surface 

Ford,  20  f«»t  northwest,  nail  in  side  of  bin^h  stumj) 

Water  surface 

1 1  igh  water 

Water  surface 

Water  surface 

I.iandermilk  Ford,  1.4  miles  Im'Iow,  opposite  old  fish  dam,  ."lO  f«vt  west  of  river,  n»'ar 

small  branch,  nail  in  root  of  black  oak  tnv 

Water  surface 

Water  surface 

Landermilk  Ford,  100  feet  southwe.«<t,  20  feet  north  of  road,  nail  In  root  of  apple  tn»<» 

Water  surface 

High  water 

Mouth  of  Butler  Creek,  water  surface 

Below  fish  dam,  water  surface 

Mouth  of  Moccasin  Creek,  water  surface 

Moccasin  Crock,  200  feet  south,  35  feet  east  of  river,  east  side  of  road,  nail  in  root  of 

red  oak  tree 

Mouth  of  branch,  water  su  rface 

Mouth  of  Dooleys  Creek,  water  surface 

Thompson  Bridge,  2ri0  feet  south,  100  f(>et  southwest  of  road,  nail  in  root  of  red  oak 

tree 

W'ater  surface 

High  water 

Water  surface 

In  shoals,  water  surface 

Above  fish  dam,  water  surf^^co 

Head  of  fish  dam,  water  surface 

Foot  of  island,  in  shoals,  water  surface 

Water  surface 

Chapman  Ford,  150  feet  north,  2  feet  east  of  road,  nail  in  root  of  walnut  tree 

W ater  surface -. 

High  water 

Just  below  fish  dam,  water  surface 

Mouth  of  Camp  Creek,  wat<*r  surface 

Above  shoals,  water  surface 

Mouth  of  Weasel  Creek,  water  surface 

Mouth  of  branch,  wn ter  surface 

In  shoals,  water  surface 

Chamber  Ford,  0.4  mile  northwest,  northeast  side  of  river,  point  on  edgi'  of  rock 

Chamber  Ford ,  200  feet  west ,  nail  in  root  of  walnut  tree 

Wat^r  surfjice 

High  water 

Above  small  shoals,  water  surface 

Chastain  Ford,  50  feet  west,  nail  in  side  of  walnut  tree 

Water  surface 

Foot  of  large  shoals,  water  surface 

Mouth  of  Ivy  Creek,  head  of  shoals,  water  surface 

Near  house,  water  surface 

Majners  Ford,  75  feet  west,  on  edge  of  bank,  nail  in  side  <>{  corn-bean  tree 

Water  surface 

Meadow  Ford,  15  feet  north,  nail  in  root  of  l>cMch  tree 

Water  surface 

High  water 

Huggins  Ford,  25  feet  north,  nail  in  side  of  corn-bean  tree 

Water  surface 

Shoals 

Water  surface 

Above  shoals,  water  surface 


Feet. 

1.521 

1,521'. 

1.534 

1,535 

1.538 

1,542 

1,559.54 

1.544 

1,560.13 

1.547 

1.548 

1,551 

1,571.83 

1,555 
1.5«i5.78 
l.-Vifi 
1,575 

i.rm 

1.5»il 

1,574.02 

\,5R2 

1,577 

1.565 

1,568 

1.586.77 
1,573 
1,580 
1,. 598. 19 
1,583 

i.rm 
1,.%.-) 

1,587 
1,588 

l.«)2,87 

1,591 

1,591 

1,611.01 
1,592 

1,3»J 
1,611 
1,617 
1,619 
1,624 
1.630 
-  1.645.81 
J .  634 
1.644 
1,638 
l.tk-W 
l,r)52 
1,655 
1,656 
1,067 
1,675.88 
1,671.49 
l.fKil 
1,678 
l.(»<i9 
1 .  (iS;^  45 
1,6()9 
1 .  675 
l.fi^O 
l,r)S5 
1,6(«.8 
l.«i87 
l.fiW.  17 
1.«".>SI> 
1.703 
1.707.H2 
l.r,92 
1,694 
1,698 
1,698 
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Elevations  on  Noltely  River  froni  mouth  to  Blairsville — Continued. 


Di8- 

tanco. 


MUe$. 
28.4 
28.4 
29.0 
29.0 
29.1 
29.4 
30.0 
30.3 
30.3 
30.8 
31.1 
31.4 
31.4 
31.5 
31.9 
31.9 
31.9 

32.2 
33.0 
33.6 
33.6 
33.6 
33.6 
34.6 
34.5 
35.0 
35.9 

35.9 
35.9 
37.2 


Description  of  poinU. 


I    Eleva- 
'      tion 
above  sea 
level. 


Morgan  Ford,  40  feet  north,  red  oak  tree,  water  surface 

Water  surface , 

Mouth  of  Young  Cour  Creek,  water  surface 

Mouth  of  Castile  Creek,  water  surface 

Castile  Creek,  1,600  feet  above,  on  rock,  edge  of  river,  point  on  rock 

Above  laptds,  water  surface 

Above  flsn  dam,  water  surface 

McBee  Ford.  60  feet  north,  nail  in  side  of  red  oak  tree 

Water  surface 

Above  branch,  water  surface 

Mouth  of  Reeses  Creek,  water  surface ^ 

Youngs  Ford,  80  feet  southwest,  red  oak  tree 

Water  surface 

Millbum  Creek,  Just  below,  water  surtaoo 

At  canal,  foot,  water  surface 

Head  of  canal,  water  surface 

Canal  cut  (cut  has  a  drop  of  3.6  feet)  ,50  feet  northeast  of  river,  15  feet  southwest  of 

ford,  nail  in  root  of  red  oak  tree 

Above  small  rapids,  water  surface 

Mouth  of  creek,  water  surface 

Watkins  Bridge,  375  feet  above,  north  edge  of  river,  point  on  rcc  k 

Water  surface 

Jarrett  mill  dam ,  foot  of 

Jarrett  mill  dam.  head  (Jarrett  mill  dam  has  a  drop  of  3.79  feet) 

Reeds  Ford,  150  feet  east,  nail  in  root  of  walnut  tree 

Water  surface 

Above  small  rapids,  water  surface .' 

Blairsville  Bridge,  100  feet  southeast,  mouth  of  Butternut  Creek,  15  feet  ncrih, 

nail  in  side  of  red-oak  tree 

Water  surface 

High  water 

Blairsville  court-house.  Union  bounty ,  in  wai  1  on  west  aide  of  building,  bronze  tablet . 


Feet.. 
1,714 
1,702 
1,699 
1,709 
1,714.2 
1,715 
1,718 
1,734.37 
1,721 
1,723 
1,724 
1,741.02 
1,727 
1,730 
1,732 
1,735 

1,741.26 

1,739 

1,743 

1,747.54 

1,747 

1,748 

1,752 

1,766.24 

1,755 

1,760 

1,775.94 
1,769 
1,783 
1,891.536 


SURVEY   OF   TOrCOA    RIVER. 


The  elevations  in  the  following  list  aie  based  upon  an  aluminum 
tablet  at  the  Washington  street  entrance  of  the  State  capitol  build- 
ing at  Atlanta,  marked  "  1050  M.  C./'  the  elevation  of  which  is  now 
accepted  as  1049.546  feet  above  sea  level.  They  accord  with  the 
1903  adjusted  elevations  of  primary  bench  marks  near  Morgan  ton 
and  Shallow  Ford.  The  section,  Shallow  Ford  to  McCays  Ferrj^ 
is  a  single  spur  line. 

The  leveling  was  done  in  1903  by  Thomas  B.  O'Hagan,  levelman, 
under  the  direction  of  Carroll  Caldwell,  field  assistant  United  States 
Geological  Survey. 

Elevations  on  Toccoa  Rivtrfrom  Butts  Bridge  down  to  the  Tennessee  liru. 


Dis- 

tance. 

Miles. 

ao 

1.5 

1.5 

1.5 

2.0 

2.0 

2L3 

2.5 

2.9 

Description  of  points. 


Morganton  (3  miles  east  of  Dial),  forks  of  Morgan  and  EUijay  road,  in  large  marble 

rock,  copi>er  bolt  marked  "  1981 " 

Butts  Bridge,  east  side,  nail  in  top  of  abutment 

Butts  Bridge,  water  surface 

High-water  mark 

Pigeon  Creek,  550  feet  east;,  north  side  of  road,  «K)  feet  north  of  river,  point  on  rock 

Mouth  of  Pigeon  Creek,  water  surface 

Between  rapids,  water  surface 

Foot  of  shoals,  water  surface 

Mouth  of  Weeks  Creek,  foot  of  rapids,  water  su rface 


Eleva- 
tion 
above  sea 
level. 


Feet. 

1,947.821 
1,874  25 
1,858 
1,870 
1.85&35 
1,  o4v 

1,845 
1.840 
1,830 
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Elevatums  on  Toceoa  River  from  Butts  Bridge  down  to  the  Tennessee  line — Continued. 


Dis- 

tance. 

MUes. 

3.1 

ai 

ai 

4.0 

40 

4L2 

4.2 

4.7 

6.1 

6.2 

5.2 

5.2 

6.7 

5.9 

6.1 

&4 

&4 

7.0 

Deacrintion  of  rolnts. 


Eleva- 
tion 
above  sea 
level. 


7.1 


Dial  poat-offlce,  Van  Zants  Bridge,  100  feet  north,  east  side  of  road,  nail  in  root  of 
red-oak  tree 

W  ater  surface 

nigh- water  mark 

Month  of  Noontootly  Creek,  water  surface 

Mouth  of  branch,  water  surface 

Rogers  Ford,  50  feet  west,  nail  in  root  of  tree 

Water  surface '. 

Water  surface 

In  rapids,  water  surface 

BigCreekPoi^,  225  feet  southeast:  >0  feet  south  of  river,  nail  In  root  of  white-oak  ! 
tree 

Water  surface 

In  rapids,  water  surface 

Above  rapids,  water  surface , 

Below  flsn  dam,  water  surface I 

Head  of  shoals,  water  surface ' 

Foot  of  shoals,  water  surface 

Water  surface I 

Water  surface I 

Shallow  ford,  1  mile  north,  north  side  of  road  in  largp  rock,  copper  bolt  marked  ' '  18S0 ' ' 


Feet. 

1.844.68 

1,828 

1.851 

1.825 

1,821 

1,825.14 

1,820 

1.815 

1,813 

1,817.74 

1,810 

1,809 

1.802 

1,799 

1,795 

1,791 

1.790 

1,782 

1,826.430 


SINGLE  FLYING  LEVEL  SPUR  LINE  TO  McCAY'S  FERRY. 


7.1 
7.6 
8.1 
8.1 
8.1 
8.3 

a6 

&8 

9.1 

9.3 

0.5 

9.9 

10.0 

10.2 

10.2 

ia2 

10.7 
11-0 
1L2 
1L5 
11.6 
1L8 
U.8 
1L9 
12.0 
12.9 

ia3 
ia4 
ia4 

14.0 
14.6 
14.6 
14.7 
15.2 
1&4 
15u8 
16l0 
16.8 
16.8 
1&9 
17.1 
17.3 
17.3 
17.6 
18.2 
18.3 
18.8 

mo 

19.6 

2ao 


I 


Below  rapids,  water  surface 

In  rapids,  water  surface 

Shallow  ford,  100  feet  north,  nail  in  root  of  red  oak 

Water  surface 

High-water  mark 

In  rapids,  water  surface 

Water  surface 

Mouth  of  Stanley  Creek,  water  surface 

Rapids,  water  surface 

Mouth  of  stream,  water  surface 

Below  lapids,  water  surface 

Stanley  Creek,  1  mile  northwest,  opposite  Island,  north  side  of  river,  point  on  rock. 

In  rapids,  water  surface 

Opposite  falls  in  river,  50  feet  north  of  first  falls,  point  on  large  rock 

Head  of  falls,  water  surface 

Foot  of  falls,  water  surface 

Mouth  of  branch,  water  surface 

Below  rapids,  water  surface. . .  .• 

Mouth  of  Flat  Creek,  water  surface 

In  rapids,  water  surface 

Water  surface 

Head  of  long  shoals,  water  surface 

Rock  cliff,  south  side  of  river,  opposite  large  shoals,  point  in  side  of 

Head  of  island.  In  shoals,  water  surface 

Foot  of  island.  In  shoals,  water  surface 

In  shoals,  water  surface 

Foot  of  large  shoals,  water  surface 

Below  rapids,  head  of  more  shoals,  water  surface 

In  rapids,  water  surface 

Foot  of  shoals,  water  surface 

Mouth  of  Persimmon  Crpek,  water  surface 

Persimmon  Creek,  300  feet  east;  west  side  of  river,  nail  in  root  of  large  dead  stump. . 

Below  fish  dam,  water  surface 

Mouth  of  stream,  water  surface 

Mouth  of  WUscot  Creek,  water  surface 

In  shoals,  water  surface 

Foot  of  shoals,  water  surface 

In  rapids,  water  surface 

Wilscot  Creek,  1.5  miles  west;  rock  cliff,  18  feet  north  of  river,  point  on  very  large  rock. 

In  shoals,  water  surface 

Foot  of  shoals,  water  surface 

Tarpley  Ford,  water  surface 

Tarpley  Ford,  20  feet  west  of;  nail  in  root  of  beech  tree 

In  rapids,  water  surface 

Mouth  of  creek,  water  surface 

Water  surface 

Mouth  of  creek,  water  surface 

Mouth  of  Bullfrog  Creek,  water  surface 

Water  surface , 

Mouth  of  Charlie  Creek,  water  surface 


,779 

,769 

,774.98 

,763 

.774 

,758 

,765 

,752 

,74T 

,743 

.738 

,738.77 

,729 

,744.02 

.728 

,719 

,717 

.709 

,705 

.601 

,600 

,689 

.602.11 

,679 

,677 

,665 

,650 

,666 

,646 

,640 

,633 

,638.06 

.629 

,624 

,624 

,616 

.609 

.602 

,606.96 

,600 

,596 

,593 

,598.30 

,589 

.576 

,571 

.568 

,565 

,550 

,556 


3696— IRR  197—07- 
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EUvations  on  Toccoa  River  from  BuiU  Bridge  down  to  the  Tennessee  line — Continued. 


Dis- 
tance. 


MUet. 

2ao 
2ao 
2ao 

21.5 
21.6 
22.0 
22.4 
22.4 
22.9 
2a6 
2a6 
23.9 
23.9 
2&2 
2&5 

2&5 

2&5 
2&6 

2&8 

2a8 

-28.0 
2&8 
2&8 
2a6 

3ao 
3a2 
3a9 
3a9 

-31.2 
31.5 
32.1 

32.1 
32.5 
32.8 
33.7 
34.0 
34.5 

34.6 

346 
36l0 
3&4 
3&8 

35l8 
36.1 
3&3 
36.3 
37.5 

37.6 

37.5 
37.6 


Description  of  points. 


LoTingood  Ford,  300  feet  northwest,  nail  In  side  of  walnut  tree 

Water  surface 

High-water  mark 

Mouth  of  Starr  C reek,  water  surface : 

Below  fish  dam,  water  surface 

Mouth  of  Rogers  Branch,  water  surface 

Toccoa  Bridge,  water  surface 

Toccoa  Bridge,  10  feet  east,  nail  In  root  of  beech  tree 

Mouth  of  spring  stream,  water  surface 

Below  small  rapids,  water  surface 

Mouth  of  Weavers  Creek,  water  surface .' 

Benchl(^  Ford,  20  feet  northwest,  nail  in  side  of  beech  troe , 

Water  surface 

Large  bend  in  river,  water  suiface , 

Atlanta,  Knoxville  and  Northern  Railroad  bridge,  east  aide  of  bridge  abutment, 

W point  on  rock .• 
ater  surface 

High-water  mark. 

Mouth  of  branch,  water  surface 

Harts  Ford,  100  feet  west,  stump  on  edge  of  bank  at  canoe  landing,  nail  in  side  of 

Water  surface 

Water  surface 

Baker  Ford,  100  feet  southwest,  on  edge  of  bank,  nail  in  side  of  birch  tree 

Water  surface 

Water  surface 

Bend  of  river,  water  surface 

Water  surface 

Mouth  of  Sugar  Creek,  water  surface 

Sugar  Creek  Railroad  bridge  abutment,  point  In  center  of  east  side  of  bridge 

Below  Calloway  Ford,  water  surface 

In  shoals,  water  surface 

200  feet  northwest  of  ford,  4  feet  southeast  of  Atlanta,  Knoxville  and  Northern 

Railroad  track,  nail  in  side  of  peach  tree 

Water  surface 

Canoe  landing,  water  surface. 

Hothouse  Creek,  mouth  of.  water  surface 

Foot  of  shiall  shoals,  near  island,  water  surface, 

Mouth  of  Barker  Creek,  water  surface 

Kyle  post-ofDoe,  600  feet  east,  Atlanta.  Knoxville  and  Northern  Railroad  bridge 

over  Barkers  Creek,  on  southeast  end  of  end  bolt 
Kyle  post-ofBcc,  40  feet  south,  in  front  of  Queen  Brothers'  store,  pile  supporting 

platiorm,  nail  in  top  of. 
Kyle  Ford,  water  surface. 
Below  rapids,  water  surface, 
Mouth  of  Wolf  Creek,  water  surface. 
Atlanta,  Knoxville  and  Northern  Railroad  bridge  over  Okoee  River,  east  side  of 

bridge,  point  on  abutment 
Water  surface 

In  bend  of  river,  water  surface 

Dillbeck  Ford,  north  edge  of  river,  nail  in  side  of  dead  birch  tree 

Water  surface. . .'. 

McCays  post-office,  Polk  County,  Tenn.,  rock  supporting  southwest  comer  of, 

point  on 

McCays  Ferry,  north  side  of  river,  pile  supporting  swinging  bridge,  cartridge  shell 

in  top 


Eleva- 
tion 
above  sea 
level. 


Feet. 
1,564.61 
554 

569 

560 

548 

547 

546 

557.64 

540 

539 

538 

543.47 

538 

528 


Water  surface 

High-water  mark. 


536.79 

526 

541 

519 

52L90 

516 

510 

515 

507 

504 

502 

496 

494 

508.32 

592 

589 

562.69 

484 

479 

476 

467 

464 

482.43 

483.62 
463 

468 
455 

471.98 

452 

450 

451.87 

447 

468.07 

46a  15 

444 

469 


INDEX. 


A.  Page. 

Adderfaold  Bridge,  dischAiKe  daU  at .101-302 

Af?ricoIa.  discharge  data  near 90,91 

AUciils}'.  discharge  data  near .'W3 

Albany,  diKharge  data  near 224-229, 

230-232,233-234,236 

Alcovy  River,  discharge  data  on 118-124, 161 

elevations  on 172 

survey  of 172 

water  power  on 179 

Almon,  discharge  data  at  and  near. . .  114-118, 165 

Altamaha  River  basin,  description  of 91-<>2 

dischai^e  data  In 92-166 

source  and  course  of 91 

surveys  in 166-176 

water  power  in 176-180 

Amicalola  River,  discharge  data  on 272 

water  power  on 307 

Annistown,  discharge  data  at 162 

A  nnistown  Shoal,  water  power  at 178 

Anthony  Shoals,  water  power  at 80 

Apalaehee  River,  discharge  data  on 152-157 

elevations  on 175-176 

survey  of 175-176 

Apalachia,  N.  C,  elevations  on  Hiwasaee 

River  from  Hiwasse**  to 331  -«4 

Apalachicola  River,  source  and  character 

of 181 

Apalachicola  River  basin,  description  of —      181 

discharge  daU  in 182-242 

sur\eysin 242-253 

water  power  in 253-257 

Area  curve,  form  of 16 

Armour,  aischargo  data  at  and  near. 23^-240 

Artesian  wells,  value  of 11 

Athens,  discharge  data  near 127-130 

water  power  near 180 

Atla.nta,  discharge  data  near 239 

water  power  near 254-255 

Au^sta,  elevations  on  Tugaloo  River  from 

head  to «>7-72 

water  power  at 79 

Austell,  discharge  data  near 213-215,241 

B. 

Ballground,  dischaiige  data  near. .  258-259,272-273 

Barnes  Shoals,  water  power  at 177 

Bamett  Shoals,  discharge  data  at 130-132 

water  power  at 180 

Boaverdara  Creek  (of  Oconee  Rivor),  dis- 
charge data  on 161 

Beaverdam  Creek  (of  Soque   River),  dis- 
charge data  on 235-23<) 

Bemer,  discnarge  data  near I(i3 

Big  Cedar  Creek,  discharge  data  on. . .  300-301 ,302 
Big  Potato  Creek,  discharge  data  on  .  229-230,236 

water  power  on 257 

Blackshear,  discharge  data  near ISO 

Blairsville,  elevations  on   Nottelv   River 

from  mouth  to ;«4-;w«; 


Paipe. 

Blalock,  fle.vations  lietw^n  Tkllulah  Falls 

and ti.V«j6 

Blue  Spring,  discharge  data  of 236 

Blueridge,  discharge  data  near 322-32tK331 

Bowmans  Island,  water  power  at 255 

BrazzeU  C reek,  dischargr^  data  on 162 

Broad  River  rnf  (Georgia),  discharge  data  on.  52-<>l 

elevations  on 75-77 

elevations    at    junction    of    Savannah 

River  and 71-72 

fall  on 9 

sonrop  and  course  of 19 

8ur\'ey  of 7,V77 

water  power  on 80 

Broad  River,  South  Fork  of.  discharge  data 

on 62 

Buchanan  Bridge,  discharge  data  at 301 

Buck  Cn'ck,  discharge  d.;ta  on 236 

Buckhead,  discharge  dat.^i  near 152-157 

Buckhead  Cn'ek,  discha rge  data  on 90 

Buford,  discharge  data  near 186-187 

Bull  Crw'k,  discharge  data  on 90 

Butts  Bridge,  elevation.^  on  Tcxvoa  River 

from  Tennesai'e  line  to 336-338 

C. 

Calhoun,  discharge  data  nea  r 308 

Calhoun  Falls,  S.  C.  discharge  data  at  and 

near 31-37,. 'a-52, 64 

Cannoochee  River,  discharge  data  on 85-80,90 

source  and  cour«*  of 80-81 

Canton,  discharge  data  at 2''iO-2(i8,303 

Carey,  discharge  data  at 136-138 

Carlton,  discharge  data  near 52-02,63 

CamesvlUe,  elevation.s  on  Broad  River  from 

month  to  point  near 75-77 

Carteeay ,  discharge  data  at 297-29H 

CarUvay  River,  discharge  data  on 2'<7-298 

Carters,  discharge  data  at  and  near  . . .  2M-297.H0O 
elevation  on  C'oosawattce   River    from 

Ellijay  to 306^J07 

Cash,  discharge  data  nea r 303->S04 

Cave  Spring,  discha rge  data  <  f 302 

Ca vesp  ring,  discharge  da  ta  nea  r . .  30O  >U)  1 ,  .302, 303 

Cedar  Cnn'k.  discharge  data  on 90 

Chattahom'hee  River,  discharge  data  on 182- 

211, '236 

elevations  on 242-249 

fall  on 9,10 

source  and  course  of 181 

sur\'ey  of 242-249 

waU'r  power  on ]S\.2.iH-2.Vi 

'   Chattooga  River,  discharge  data  on <>2  63 

elevations  on 73-74 

sur\'ey  of 73-74 

water  power  on 79-80 

Chauga  River,  discharge  data  on 47-48, 63 

Cherolcee  Shoals,  water  power  at 79 

Che^tatee  River. elevations  on i.'iO- 2,')2 

source  and  course  <  f 181 
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Pa.ifo. 
ChesUtee  River,  survey  ct 2.50-252 

water  power  on 256 

Chlckasawhatchee  Creek,  discharge  data  on.      237 
ClarkBviUe,  discharge  data  near . . .  235-236, 237, 240 

elevations  on  Soque  River  from  mouth 

to 250 

Claxton,  dischaige  data  at  and  near. 90 

Clexnson  College,  S.  C .,  discharge  data  at 48-^1 

Clouds  Creek,  discharge  data  on G3 

Coastal  Plain,  character  ( f 10 

Cold  Spring,  description  cf 14 

Columbus,  discharge  data  near 215-216, 236 

elevations  on  Chattahoochee  River  to 

Nacoochee  from 243-249 

water  power  at 254 

Conasauga  River,  discharge  data  on 302 

Concord,  discbarge  data  at 237 

Constitution,  elevations  on  South  River 

from  mouth  to 166-168 

Coolawahee  Creek,  discharge  data  on 237 

Coosa  River,  discharge  data  on 27^280 

Coosawattee  River,  discharge  data  on....  287-297 

eie va  tions  on 306-307 

fall  OIL 9 

survey  of 306-307 

Cornelia,  discharge  data  near 182, 240-241 

Covington,  discliarge  data  at 1 18-123 

Crafts  Island,  water  power  at 79 

Crops,  character  of 10, 11 

Crystalline  area,  extent  and  character  of ... .         9 
Current  meter,  description  and  use  of 15 

D. 

Dabneys  Bridge,  elevations  on  Alcovy  River 

from  mouth  to 172 

Dahlonega,  canals  near 13 

Davisboro,  discharge  data  at  and  near. .  83-85,91 

Deep  Creek,  discharge  data  on 237 

Definitions  of  terms  used  in  stream-flow 

work 10-17 

Domorest,  discharge  data  near 211,238 

Discharge  curve,  form  of 16 

Dublin,  discharge  data  at 142-151 

K. 

Eatonton,  discharge  data  near. . .  162, 163, 164, 166 

Eighteenmile  Creek,  discharge  data  on 63 

EUdns  Creek,  discharge  data  on 237 

ElUJay,  discharge  data  at  and  near 299-i300 

elevations  on  Coosawattee  River  from 

Carters  to 306-307 

EUiJay  River,  discharge  data  on. 299 

Etowah  River,  discharge  data  on 258-272,  o03 

elevations  on 304-305 

fall  on : 9 

survey  of 304-305 

watcrpowers  on 307 

F. 

Fall  line,  location  of . » 8 

Fightingtown  Creek,  discharge  data  o«  . .  320-331 

Flat  Shoals,  water  power  at 177 

Flint  River,  discharge  data  on. . . .  21<)-229, 2:^7-238 

elevations  on 2.V2-253 

fall  on 9. 10 

source  and  course  of isi 


Paire. 

Flint  River,  survey  of 252-253 

water  power  on 25C-257 

Flovilla,  discharge  data  near 95-99 

Fort  Madison,  S.  (\,  discharge  data  near. 47-48, 63 

Fralcys  Ferry,  discharge  data  at 138-130, 163 

Franklin,  water  power  at 254 

Furmans  Shoals,  water  power  at 179-180 

O. 

Gages,  use  oL 14 

Gaging  stations  in  Georgia,  list  of 18 

location  of,  map  showing 7 

Gainesville,  discharge  data  near 182-185 

Geology,  description  of 8-10 

Georgia,  drainage  map  of 7 

Glady  Creek,  discharge  data  on 162 

Gold  mining,  water  for 12-13 

Greensboro,  discharge  data  at 132-136,  161 

Groveland,  discharge  data  on 85-80,90 

H. 

Hargetts  Island,  water  power  near 254 

Harpers  Island,  water  power  at 79 

Harrison  Bridge,  elevations  on  Broad  River 

from  mouth  to 75-77 

Hatten  Shoals,  water  power  at 78 

Hazel  Creek,  discliarge  data  on 238 

Henderson  Shoals,  water  power  at 179 

High  Falls,  water  powerat 179 

elevations    on   Towaliga    River    from 

morth  to 173-174 

High  Shoals,  elevations  on  Apalachee  River 

from  mouth  to 175-176 

Hiwassee,   elevations  on   Hiwaasee   River 

from  Apalachia,  N.  C,  to 331-334 

Hiwassee  River,  discharge  data  on 308-316 

elevations  on 331-334 

survey  of 331-334 

Hiwassee  River  basin,  description  of 306 

discharge  data  in 308-^331 

surveys  in 331-338 

Holton,  discharge  data  at 163 

Horse  Creek,  discharge  data  on 162 

Horsepower,  calculation  of,  formula  for. . .         7 
Hoschton,  elevations   on  Mulberry   Fork 

from  mouth  to 176 

Hurricane  Creek,  discharge  data  on 180 

Hydraulic  rams,  use  of 11-12 

I. 

Icliawaynochaway  Creek,   discharge  data 

on 235,238-239 

Indian  Creek,  discharge  data  on 162 

Indian  Fishery  Shoals,  water  power  at 178 

Irrigation,  value  of ii 

Island  Shoals,  water  power  at. 177 

J. 

Jack  River,  discharge  data  on 308 

Jacks  Creek,  discharge  data  on 162 

J ackson,  discharge  data  near 165, 166 

Juliette,  discharge  data  near 125-127 

water  power  at 178 
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Keowee  River,  diflchai^  data  on 63 

Kinchafooneo  Creek,  discharge  data  on...  232-234 
Kingston,  discharge  data  Dear 303 

L. 

Langdona  Shoals ,  water  power  at 178 

Lamars  Shoals,  water  power  at 178 

Laurens  Shoals,  water  power  at 180 

Leeabarg,  discharge  daU  near 230, 232-233 

Llthonia,  discharge  data  at 92-04, 165-166 

Little  Cedar  Creek,  discharge  data  on 303 

Little  Ocmulgee  River,  discharge  daU  on .  162-163 
Little  Ogeechee  River,  discbarge  data  on. ..       90 

Little  River,  discharge  data  on 63-64, 163 

Lloyds  Shoals,  water  power  at 177 

Long  Swamp  Creek,  discharge  data  near. . .      273 

Lotts  Creek,  discharge  data  on 90 

Lumber  City,  discharge  data  near 162 

Lyons,  discharge  data  near 164, 166 

M. 

McCays,  Tenn.,  discharge  data  at 327-331 

McDaniels  Shoals,  water  power  at 178 

Mcintosh  Shoals,  water  power  at 254 

Maoon,  discharge  data  at 100-113 

elevations  on  Ocmulgee  River  from  Junc- 
tion of  South  and  Yellow  to 

mouth 168-169 

Madison,   S.  C,  discharge    data    at    and 

near 23-31,47-48,63,64 

Map,  drainage,  of  Georgia, 7 

Marble,  quarrying  and  manufacturing  of, 

water  for 13 

Methodist  Fishery  Shoals,  water  power  at..      180 
Middle  Oconee  River,  discharge  data  on. .  127-130 

elevations  on 175 

survey  of 173,175 

Middleton  Shoals,  water  power  at 79 

Milford,  discharge  data  at 235 

MiUedgeville,     discharge     data     at     and 

near. 138-142, 163 

elevations  on  Oconee  and  Middle  Oconee 

above 173-175 

water  power  at  and  near. 179-180 

MiUen.  discharge  data  at  and  near 81^82,90 

Miner's  inch,  equivalents  of 13 

Mining,  water  for 13-13 

Mobile  River  basin,  description  of 258 

dischaige  data  In..' 258-304 

surveys  in 304-307 

water  power  in 307 

Molina,  dischaige  data  at 216 

Montezuma,  discharge  data  near 223-224, 

236. 237. 242 

Mores  Shoals,  water  power  at 80 

Mountalntown  Creek,  discharge  data  on. .  299-300 

Muckalce  Creek,  dischaige  data  near 230-232 

Mulberry  Creek,  discharge  data  on 215-216 

Mulberry  Fork  of  Oconee  River,  elevations 

on. 176 

survey  of 176 

Murphy,  N.  C,  discharge  data  at 308-316 

N. 

Naooochee,  elevations    on    Ctiattahoochee 

River  from  Columbus  to 243-249 


Neal,  water  power  near 257 

Newbridge,  water  power  at 256 

Newton,  discharge  data  near 237. 238 

Newton  Factorj^  dischaige  data  near 161 

water  power  near 179 

Nickajack  Creek,  discharge  data  on 239 

Norcross,  discharge  data  near 187-190 

Nottely.  River,  discharge  data  on 317-321 

elevations  on 334-336 

survey  of 334^336 

O. 

OaJcdale,  dischaige  data  at  and  near 191- 

202,239,241 

Ocmulgee  River,  discbarge  data  on 95-113. 163 

elevations  on. 168-169 

fall  on. 9,10 

SOUIC3  and  course  of 02 

survey  of 1 68- 1 69 

water  power  on 177-178 

Oconee  River,  dischaige  data  on 130-151, 163 

elevations  on 174 

fall  on 9-10 

source  and  course  of 91-^ 

survey  of ' 173-174 

water  power  on 179-180 

Ogeechee  River,  discharge  data  on 81-82. 91 

source  and  course  ci 80 

Ogeechee  River  basin,  description  of 80-81 

discharge  data  in 81-91 

Ohoopee,  discharge  data  near 164 

Ohoopee  River,  discbarge  data  on 158-161,164 

source  and  course  of 91 

Okooe  River,  discharge  daU  on 327^330 

Old  Factory  Shoals  (Soque. River),  water 

power  at 256 

Oostanauia  River,  discharge  data  on 280-287 

Oothkalooga  Creek,  discharge  data  on 303 

P. 

Paleozoic  area,  extent  and  character  ol . . . .       10 

Panther  Creek,  dischaige  data  on 64 

Peachstono  Shoals,  water  power  at 177 

Peachtrae  Creek,  discharge  data  on 239 

North  Fork  of.  dischaige  data  on 239 

Pea  vine  Creek,  discharge  data  on 239-240 

Pendleton  Creek,  discharge  data  on 164 

Pinelog  Creek,  discharge  data  on 303 

Pole  Bridge  Creek,  discharge  data  on 164 

Porter  Shoals,  water  power  at 255-256 

Porterdale,  w^ater  power  at 178 

Pumps,  use  of,  in  irrigation 12 

Quarrying,  water  for 13 

R. 

Ranger,  N.  C,  discharge  data  at 317-^1 

Rating  tables,  construction  of 15-16 

Red  Oak  Cn»ek,  discharge  data  on 240 

Reidsville,  discharge  data  near 15H-161. 162 

Resaca,  dischaige  data  at 280-287.302 

Rivers.    See  Streams. 

Rivcrview,  discharge  data  near 241 

Roberta,  elevations   to   Flint   River  from 

Woodbury  to  river 253 
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Rocky  River,  discbaige  data  on 51-52  \ 

Rome,  dischaige  daU  at  and  near  268-272.273-280 

elevationa  on  Etowa'i  Rlvpr  near 304-^305 

Roswell,  water  power  near 255 

Rottenwood  Creek,  discharge  data  on 240 

Run-off.  definition  of 17 

Ruuell  Bridge,   elevations  on  Chattooga 

River  from  month  to 73-74 

S. 

Sallaooa  Creek,  dischai^ge  data  on 303-^04 

Sandersvilie,  discharge  data  near 91 

Sanford  Creek,  discharge  data  on 164 

Satilla  River,  discharge  data  on 180 

Satilla  River  basin,  discharge  data  in 180 

Savannah  River,  discharge  data  on 31-47 

elevations  on 60-72 

faUon. 9.10 

source  and  course  of 19 

survey  on 69-72 

water  power  on 79 

Savannah  River  basin,  description  of 19* 

disehai^  data  in 19-64 

surveys  in 64-77 

water  power  in 77-80 

Scull  Shoals,  water  power  at 180 

Second-foot,  definition  of 17 

Seneca  River,  discharge  data  on 48-^.51 

elevations   near  Junction   of    Tugaloo 

River  and 69 

source  and  course  of 19 

Smiths  Shoals,  water  power  at .  177 

Snapping  Shoals,  discharge  data  near 94-95, 

164. 165 

water  power  at 177 

Snapping  Shoais  Creek,  discharge  data  on. .      164 
Soque  River,  dischargi'  data  near.  211-213,240-241 

elevations  on 250 

source  and  course  of 181 

survey  of 250 

water  power  on 255-2.56 

South  River,  discharge  data  on 92-95. 165 

elevations  on 166-168 

survey  of 166-168 

water  power  on 177 

Springs,  mineral,  occurrence  of 13-14 

Stewart,  discharge  data  near 123-124 

Stone  Mountain,  discharge  data  at 113-114 

Streams,  character  of 8-10 

fall  on 9 

flow  of 14-18 

measurement  of 14-16 

surveys  of,  map  showing 7 

Sugar  Creek,  discharge  data  on 165 

Swwtwater  Crwk,  discharge  data  on.  213-215.241 
Swift  Creek,  discharge  data  on 165 


Tables,  explanation  of 17 

Talking  Rock  Creek,  discharge  data  on 300 

Tallapoosa,  discharge  data  near 301-302.304 

Tallapoosa  River,  discharge  data  on. .  301 -302,. 304 
Tallulah  Falls,  discharge  data  at  or  near. . .  19-23. 

62-63.64 

olo  vat  ions  Iwtwwn  Blalook  and tt5-<i6 

water  power  at  and  near 78 


Tallulah  River,  discharge  data  on 19-23 

elevations  on 64-66 

fall  on 9 

survey  of 64-66 

water  power  on 78 

Thomaston,  discharge  data  near..  229-230.236.238 

Thunder,  discharge  data  near 237 

Tiger  Creek,  discharge  data  on 64 

Tooooa  River,  discharge  data  on 322-326. 331 

elevations  on 336-338 

survey  of 336^338 

See  also  Oko<'e  River. 

Tombigbee  River,  source  and  course  of 258 

Topography,  description  of 7-10 

Towaliga  River,  discbarge  data  on 125->:lT 

elevations  on 172-173 

fall  on. 9 

survey  of 172-173 

water  power  on 179 

Town  Creek,  discharge  data  on 165 

Trotters  Shoals,  water  power  at 79 

Tugaloo  River,  discharge  data  on 23-31 .  64 

elevations  on 67-69 

source  and  course  of 19 

survey  of 67-69 

water  power  on 78 

Twelvemile  Creek,  discha ige  data  on 64 

V. 

Velocity  curve,  form  of 16 

V'inings,  discharge  data  near 191,240 

W. 

Warm  Springs,  discharge  data  of 14. 241 

Washington,  discharge  data  near. 63-64 

Water,  domestic  supply  of. 12 

storHg(>  of II 

uses  of 11-14 

Waycross.  discharge  data  near 180 

Wells,  artesian,  value  of 11 

West  Point,  discharge  data  at 202-211 

WhiU»  Oak  Creek,  discharge  data  on 241 

W^hites  Shoais,  water  power  ncMir 179 

Whitewater  Creek,  discharge  data  on 242 

Wilcox,  discharge  data  at 162-163, 165 

Williamsburg,  discharge  data  near 239 

Williamsons  Swamp  Creek,  discharge  data 

on 83-85, 91 

Willow,  elevations  on  Chestatee  River  from 

mouth  to 250-252 

Woodbury,  discharge  data  at  and  near. . .  216-222, 

238.240.241 
elevations  on  Flint  River  from  near  Ro- 

l)erta  to 263 

Woodlawn,  S.  C. ,  discharge  data  at 37-47 

Y. 

Yahoola  ditch,  Joscrlption  of 13 

Yellow  Jacket  .Shoals.  watt>r  power  at 256-257 

Yellow  River,  discharge  daU  oil.  113-118.165-166 

Hrvations  on 170-171 

survey  of J^O-Hl 

water  power  on 178-179 

Yellow  River  {V.  ().).  elevations  on  Yellow 

Riv«'r  from  mouth  to 170-171 

water  power  at 179 
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WATER  RESOURCES  OF  KENNEBEC  RIVER  BASIN. 


By  H.  K.  Barrows. 


INTRODUCTION. 

Kennebec  River  with  its  important  tributaries  furnishes  some  of 
the  best  water  power  in  the  country,  besides  affording  many  excellent 
sites  for  further  development.  In  extending  in  the  best  manner  the 
use  of  this  river  and  its  branches  for  water  power,  for  log  driving  and 
lumbering,  and  for  municipal  and  other  purposes,  the  welfare  of  the 
whole  State  of  Maine  is  vitally  concerned.  A  large  amount  of  infor- 
mation of  value  in  the  study  of  this  drainage  basin  has  been  gathered 
at  various  times,  but  much  of  it  is  scattered  through  various  manu- 
scripts and  reports  and  is  not  readily  accessible.  This  paper  has  been 
prepared  in  response  to  the  constant  demand  for  this  information 
from  both  engineers  and  the  public.  Especial  attention  has  been 
given  to  the  subject  of  water  storage,  as  this  is  of  the  utmost  impor- 
tance to  present  and  future  users  of  the  water  and  the  natural  oppor- 
tunities for  regulating  and  improving  flow  in  this  basin  are  excep- 
tionally good. 

As  a  result  of  cooperation  between  the  Maine  State  Survey  Com- 
niission  and  the  United  States  Geological  Survey,  the  main  river 
from  Skowhegan  to  The  Forks  was  surveyed  during  1904,  and  sur- 
veys of  various  lakes  and  ponds  in  the  headwater  region  were  made 
during  1905-6  by  the  National  Survey.  The  following  plans  and 
profiles  will  be  furnished  to  persons  especially  interested  in  the  sub- 
ject' on  application  to  the  Director,  United  States  Geological  Survey, 
Washington,  D.  C: 

Plan  and  profile  of  Kennebec  River  from  Skowhegan  to  The  Forks. 
Plan  of  Brassua  Lake. 
Plan  of  Brassua  Lake  Outlet. 

Plan  and  profile  of  Moose  River  between  Moosehead  and  Brassua  lakes. 
Plan  of  Wood  and  Attean  ponds. 
Plan  of  Wood  Pond  Outlet. 

Reconnaissance  plan  of  Holeb  Pond,  Long  Pond,  Lower  Roach  Pond,  Middle 
Roach  Pond,  Flagstaff  Lake,  West  Carry  Pond,  Spring  Lake,  and  Spencer  Ponds. 

Topographic  maps"  of  a  large  portion  of  the  Kennebec  basin  have 


a  These  maps  may  be  obtained  for  5  cents  oacb  by  addressing  the  Director  ot  the  United  States 
Geological  Survey,  Washington,  D.  C. 
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been  published  by  the  United  States  Geological  Survey.  The  unit  of 
survey  adopted  is  a  rectangular  area  bounded  by  meridians  and  par- 
allels. Such  an  area  is  known  as  a  quadrangle  and  in  Maine  is  15 
minutes  in  extent  each  way  and  has  an  area  of  one-sixteenth  of  a 
square  degree.  The  quadrangles  disregard  political  boundaries  such 
as  those  of  States,  counties,  and  townships.  To  each  is  given  the 
name  of  some  well-known  place  or  feature  within  its  limits.  The 
areas  surveyed  in  the  Kennebec  basin  and  the  names  of  the  quad- 
rangles are  shown  in  fig.  1 . 

The  present  report  has  been  compiled  chiefly  from  the  records, 
reports,  and  maps  of  the  United  States  Geological  Survey,  although 
much  valuable  information  has  been  furnished  by  private  parties. 
Primarily  this  report  is  made  possible  at  this  time  by  the  cooperation 
of  the  State  of  Maine,  through  its  State  Survey  Commission,  Messrs. 
Leslie  A.  Lee,  chairman;  Charles  S.  Hichbom,  secretary  and  treasurer; 
and  William  Engel .  Special  acknowledgment  is  also  due  to  the  Rollings- 
worth  &  Whitney  Company,  of  Waterville,  through  F.  E.  Boston,  agent, 
and  James  L.  Dean,  engineer,  for  data  on  flow  at  Watprville,  on  Moose- 
head  Lake,  and  on  floods  in  Kennebec  River;  to  the  Kennebec  Water 
Power  Company,  through  W.  H.  K.  Abbott,  secretary  and  treasurer, 
and  Fred  T.  Dow,  engineer,  for  much  information  regarding  Moose- 
head  Lake  and  Kennebec  River;  to  the  Kennebec,  Moose,  and  Dead 
River  Log-Driving  Companies,  through  S.  W.  Philbrick,  secretary 
and  treasurer,  for  information  regarding  log  driving,  improvements 
of  river,  etc.;  and  to  Prof.  A.  D.  Butterfield,  of  the  University  of 
Vermont,  who  gathered  much  of  the  new  matter  for  this  report. 

GBNT5RAL.  DESCRIPTION   OF  BA8IN. 
PHYSICAL   CHARACTERISTICS. 

Kennebec  River  rises  in  Moosehead  Lake,  in  the  west  central  part 
of  Maine,  the  headwaters  being  collected  by  Moose  River,  Roach 
River,  and  a  number  of  smaller  streams  rising  in  the  hilly,  forested 
areas  east  and  west  of  the  lake.  The  drainage  basin  (PI.  I)  extends 
from  the  Canada  line  to  the  ocean,  measures  about  150  miles  in  length, 
varies  in  width  from  50  to  80  miles  in  the  main  portion,  and  embraces 
a  total  area  of  5,970  square  miles  (about  one-fifth  the  total  area  of  the 
State),  of  which  1,240  scjuare  miles  are  tributary  to  Moosehead  Lake. 
The  length  of  the  river  from  the  lake  to  the  entrance  of  Merrymeet- 
ing  Bay,  including  the  more  considerable  windings,  is  about  140 
miles. 

The  northern  part  of  the  drainage  basin  is  broken  by  offsets  from 
the  Wliite  Mountains,  and  nearly  the  whole  upper  portion  is  forest 
covered  and  in  its  original  wild  state.  Near  Moosehead  Lake  the 
hills  and  highlands  lie  well  back  from  the  lake,  leaving  a  great  open 
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plain;  below  the  outlet  of  the  lake  into  the  Kennebec  the  hills  close  in 
on  the  river,  forming  a  narrow,  rocky  chasm,  with  steep,  precipitous 


Fig.  1.— liap  of  Kenneliec  basin,  showing  area  mapx)ed  by  United  States  Geological  Survey. 

sides.     From  Moosehead  Lake  to  the  upper  end  cf  Indian  Pond,  a 
distance  of  about  4.5  miles,  there  is  a  fall  of  about  90  feet,  this  being  a 
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very  rough,  rocky,  and  turbulent  part  of  the  river.  Indian  Pond 
varies  in  width  from  a  few  hundred  feet  to  about  three-fourths  of  a 
mile,  and  has  a  total  length  of  about  5  miles.  It  has  two  levels,  sepa- 
rated by  a  short  stretch  of  rapids  at  the  ^'narrows,''  about  a  mile  from 
the  upper  end  of  the  pond,  where  there  is  ordinarily  a  fall  of  about  5 
feet.  From  Indian  Pcnd  to  The  Forks  the  river  is  a  torrent,  falling 
over  a  rough  and  rocky  bed  more  than  350  feet  in  a  distance  of  about 
15  miles.  Below  the  Forks,  where  it  Is  joined  by  the  waters  of  Dead 
River,  the  Kennebec  flows  through  a  broader  valley  whose  gentler 
slopes  are  still  covered  to  some  extent  with  forest  growth.  About  60 
miles  from  the  coast  the  hills  again  rise,  though  not  to  any  consider- 
able height.  The  general  elevation  of  the  basin  is  less  than  that  of 
the  Androscoggin,  which  adjoins  it  on  the  west,  though  near  the  center 
of  the  area  Saddleback,  Abraham,  and  Bigelow  mountains  rise  as 
isolated  peaks  to  an  elevation  higher  than  any  mountains  in  the  State 
except  Katahdin. 

The  fall  of  the  river  from  Moosehead  Lake  to  the  head  of  tide  water 
at  Augusta  is  1,026  feet,  the  distance  being  120  miles  and  the  average 
descent  8.55  feet  per  mile. 

GEOLOGY. 

By  Qeorqk  Otis  Siath. 

The  water  resources  of  a  drainage  basin  are  to  a  large  extent  depend- 
ent on  the  geology  of  the  area.  The  geologic  factors  that  are  of  prime 
importance  in  influencing  the  present  drainage  conditions  of  the  Ken- 
nebec basin  are  the  rock  structure  and  the  processes  of  land  erosion 
that  have  produced  the  present  configuration  of  the  surface,  which 
represents  one  stage  in  the  topographic  development  as  shown  by  the 
amount  of  relief  and  its  details.  All  of  these  details  are  the  products 
of  past  geologic  processes  and  constitute  the  record  of  geologic  history. 
Most,  if  not  all,  of  these  conditions  directly  affect  the  character  of  the 
drainage  system  and  largely  control  the  availability  and  permanence 
of  its  water  resources,  thus  showing  the  intimate  relation  between  the 
geologic  work  of  the  past  and  the  industrial  activity  of  the  present. 

The  Kennebec  basin  presents  considerable  variety  in  its  rock  forma- 
tions. In  the  northern  part  of  the  basin  the  rocks  are  of  later  Paleo- 
zoic age  and  include  sandstones,  conglomerates,  shales,  slates,  and 
impure  limestones,  these  sedimentary  rocks  in  several  localities  being 
fossiliferous.  Within  this  area  there  are  also  some  masses  of  volcanic 
rocks,  of  which  the  porphyritic  rhyolite  of  Mount  Kineo  furnishes  the 
most  conspicuous  exposure.  The  sedimentar}'^  rocks  of  this  portion 
of  the  Kennebec  basin  have  a  general  northeast-southwest  trend,  but 
it  is  not  known  that  the  geologic  structure  has  any  marked  influence 
on  the  topography  except  where  certain  more  massive  and  resistant 
strata  may  control  the  position  of  minor  ridges.  To  the  northwest 
tho  divide  between  the  Kennebec  waters  and  the  drainage  of  the 
Chaudiere  is  probably  determined  in  part  by  the  presence  of  some 
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older  schists  which  have  withstood  erosion  more  effectively  than  the 
sediments  of  the  Moosehead  region. 

South  of  The  Forks  the  rocks  of  the  Kennebec  basin  include  roofing 
slates  similar  to  those  quarried  in  Piscataquis  County,  other  argilla- 
ceous rocks,  impure  limestones,  and  calcareous  sandstones.  Associ- 
ated Mnth  these  sedimentary  rocks  are  several  areas  of  intrusive 
granite,  the  largest  of  w^hich  is  on  the  headwaters  of  Dead,  Carrabas- 
sett,  and  Sandy  rivers.'  The  general  trend  of  the  formations  in  this 
part  of  the  basin  is  also  northeast  and  southwest,  and  the  river  gorge 
cuts  across  several  ridges  whose  position  appears  to  be  determined  by 
rock  structure. 

South  of  Augusta  the  rocks  are  sedimentary  in  ongin  ana  were  once 
similar  to  those  just  described,  but  have  been  altered  into  slates, 
schists,  and  gneisses,  which  are  thoroughly  impregnated  with  peg- 
matitic  and  granitic  material.  So  complex  is  the  character  of  this 
widespread  intrusion  that  in  many  places  it  is  difficult  to  distinguish 
between  the  schist  or  gneiss  and  the  granite.  The  quarries  at  Hallo- 
well  are  located  on  one  of  the  larger  masses  of  pure  granite. 

A  Aoticeable  characteristic  of  all  the  rocks  mentioned  above  is  their 
compactness  and  hardness.  Not  only  is  this  due  to  their  age,  but 
more  especially  to  the  degree  of  their  alteration.  During  the  ages 
that  have  elapsed  since  their  deposition  they  have  undergone  impor- 
tant changes  by  which  soft  mud  rock  or  shale  has  been  metamorphosed 
into  crumpled  schist,  and  loose-textured  sandstone  into  flintlike 
quartzite.  This  has  been  eflFected  both  by  the  intrusion  of  large 
masses  of  molten  granite  and  by  the  folding  of  beds  that  were  origi- 
nally horizontal  but  are  now  steeply  inclined.  Similar  rock  folds 
characterize  deeply  eroded  mountain  masses,  and  here  the  rocks  may 
have  been  elevated  into  ridges.  Of  these  ridges  the  lower  portions 
alone  remain,  and  any  suggestion  of  their  existence  is  furnished  only 
by  the  closely  folded  beds  of  rock  that  line  the  stream  bank  in  so  many 
localities. 

These  hard  and  compact  rocks  give  to  the  present  channels  of  the 
Kennebec  and  its  principal  tributaries  a  permanence  which  they 
might  not  possess  if  the  rocks  were  softer.  The  complicated  structure 
of  the  rocks  and  the  consequent  alternation  of  relatively  hard  and  soft 
beds  control  to  a  large  extent  the  abrupt  changes  in  the  grade  of  the 
streams  where  rips  and  falls  succeed  quiet  reaches. 

The  topography  of  the  region  drained  by  Kennebec  River  is  the 
resultant  of  a  long-continued  process  of  erosion  or  land  wear  in  which 
normal  weathering  and  stream  work  have  been  the  most  important 
elements.  The  agency  that  has  been  most  active  in  the  production 
of  the  present  land  forms  is  running  water,  and  the  topography  of  the 
basin  is  to  be  considered  as  largely  the  product  of  the  activity  of  Ken- 
nebec River  and  its  many  tributary  streams.  Glacial  erosion  and 
deposition  have  also  contributed  to  the  production  of  the  present 
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land  surface,  with  the  result  that  in  certain  areas  the  relief  in  its 
details  is  due  largely  to  glacial  processes  rather  than  to  river  work. 

The  differences  between  the  topography  of  this  region  at  the  begin- 
ning of  the  Pleistocene  or  glacial  epoch  and  that  at  its  close  are 
doubtless  great  and  are  of  special  interest  in  the  present  connection. 
It  is  probable  that  before  the  first  invasion  of  the  ice  the  hills  and 
mountains  of  this  basin  rose  more  abruptly  above  the  valleys,  and 
that  the  Kennebec  and  its  principal  tributaries  meandered  over  rela- 
tively wide  valley  floors  instead  of  being  confined  between  terraces 
as  at  present.  In  the  valleys  firm  rocks  were  exposed  in  few  places, 
probably,  and  residual  soils  and  clays  formed  a  deep  cover  where  to- 
day there  are  ledges  of  solid  rock  or  benches  of  gravels,  sands,  and 
clays.  The  first  effect  of  the  occupation  of  the  basin  by  the  ice  sheet 
from  the  north  was  the  planing  away  of  the  decomposed  rock  and  the 
smoothing  down  of  the  outlines  of  the  hills  and  mountains.  A  con- 
sequence of  this  planing  action  of  the  ice  is  the  presence  to-day  of 
firm  rock  foundations  that  afford  opportunity  for  the  erection  of  mill 
structures  and  dams  whose  safety  is  insured  against  destruction  by 
freshets. 

The  detritus  produced  by  this  glacial  erosion  furnished  in  turn  the 
material  transported  in  the  ice  and  the  mass  of  gravel,  sand,  and 
finer  material  transported  by  the  streams  flowing  on  the  surface  of 
the  glacier,  beneath  it,  or  over  the  land  surfaces  beyond  its  margin. 
All  this  material  was  deposited  at  various  points  within  this  area  or 
in  the  submarine  extension  of  this  basin.  The  subsidence  of  the  land 
during  the  later  stages  of  the  glacial  epoch  caused  an  advance  of  the 
sea  northward  along  the  Kennebec  Valley  to  a  distance  of  100  miles 
or  more  from  the  present  coast  line.  In  the  quiet  waters  of  the 
estuary  thus  produced  the  glacial  streams  deposited  their  loads,  and 
from  these  deposits  have  resulted  many  of  the  present  topographic 
forms,  such  as  the  terraces,  sand  plains,  and  kettle  basins,  which  are 
familiar  to  those  who  traverse  the  Kennebec  Valley.  The  glacial 
deposits,  however,  affect  more  than  the  scenery.  The  preglacial 
Kennebec  drainage  system  was  greatly  altered,  and  not  only  were  old 
channels  filled  with  bowlder  clay  and  with  glacial  gravel  and  sand, 
but  the  streams,  thus  diverted  at  a  time  when  their  volume  and  load 
were  greatly  increased  by  the  contribution  from  the  melting  glacier, 
were  compelled  to  cut  new  channels,  which  in  many  cases  followed 
courses  quite  different  from  the  old.  This  resulted  in  the  transfer  of 
drainage  from  one  river  sj^steni  to  another  and,  what  is  more  impor- 
tant, the  creation  of  waterfalls.  The  stream,  thus  forced  to  abandon 
a  valley  that  probably  was  relatively  wide  and  possessed  a  moderate 
grade,  now  cuts  across  a  rock  divide,  where  it  develops  a  waterfall. 
When  the  drainage  history  of  the  Kennebec  basin  is  thoroughly 
worked  out  it  will  be  found  that  there  have  been  many  such  stream 
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diversions,  which  have  resulted  in  the  development  of  water  powers 
that  now  constitute  one  of  the  most  valuable  assets  of  the  State. 

One  of  the  more  conspicuous  cases  of  probable  stream  diversion 
that  can  be  cited  is  that  of  Sandy  River.  This  stream  flows  almost 
due  north  where  it  enters  the  southward-flowing  Kennebec  a  short 
distance  below  Madison.  This  abnormal  relation  between  the  two 
rivers  points  to  the  existence  of  diversion,  and  it  seems  probable  that 
in  preglacial  time  the  drainage  from  the  Sandy  River  basin  flowed  in 
a  different  direction  and  entered  Androscoggin  River  in  the  vicinity 
of  Jay.  Through  obstruction  of  the  lower  course  of  the  Sandy  by 
glacial  deposits  the  channel  south  of  the  present  site  of  Farmington 
seems  to  have  been  abandoned  and  the  stream  forced  to  seek  an  out- 
let to  the  east.  The  position  of  the  abandoned  portion  of  the  Sandy 
River  Valley  is  indicated  in  the  present  topography,  and  like  many 
other  such  abandoned  valleys  this  one  has  been  utilized  by  the  railroad 
engineer,  being  followed  approximately  by  the  Farmington  branch  of 
the  Maine  Central.  The  water  powers  at  Farmington  and  Farming- 
ton  Mills  may  be  regarded  as  owing  their  origin  to  this  stream  diver- 
sion. It  is  also  possible  that  a  part  of  the  present  drainage  basin  of 
Dead  River  was  once  tributary  to  the  Sandy,  but  was  likewise  diverted 
by  glacial  deposits  during  the  retreat  of  the  ice.  This  supposition  is 
based  principally  on  the  abnormal  course  of  the  lower  part  of  Dead 
River  and  the  presence  there  of  rapid  water  and  falls,  in  strong  con- 
trast with  the  upper  reaches  which  give  the  name  to  the  river. 

Not  only  are  there  in  the  Kennebec  basin  such  cases  of  diversion  of 
former  tributaries  of  other  river  systems  as  that  just  cited,  but  the 
Kennebec  itself  seems  to  possess  a  somewhat  complex  character.  It 
now  occupies  portions  of  the  valleys  of  streams  that  were  formerly 
tributaries.  There  is  reason  to  believe  that  the  portion  of  the  Ken- 
nebec north  of  Norridgewock  formerly  flowed  more  nearly  southward 
from  that  point  and  united  with  the  drainage  of  Wessenmsett  and 
Carrabassett  streams  and  Sebasticook  River  at  some  p6int  south  of 
Waterville.  If  this  is  true,  then  that  portion  of  the  Kennebec 
between  Norridgewock  and  Skowhegan,  with  its  abnormal  north- 
easterly course,  represents  the  diversion  of  the  upper  Kennebec  east- 
ward to  the  point  where  it  joined  the  valley  of  the  Wesserunsett 
below  Skowhegan.  This  change  in  the  river's  course  can  doubtless 
be  attributed  to  the  thick  deposits  of  glacial  gravels  and  sands  in  the 
western  part  of  the  town  of  Norridgewock,  where  in  fact  the  low 
divide  between  the  streams  flowing  directly  into  the  Kennebec  and 
those  tributary  to  the  Smithfield  ponds  and  Messalonskee  Stream  is 
relatively  close  to  the  main  river  at  Norridgewock.  In  a  similar  way 
the  Messalonskee  drainage  seems  to  have  been  itself  diverted  from  its 
original  course,  so  that  this  stream  is  turned  northward  nearly  to  the 
point  of  its  junction  with  the  Kennebec.     Another  stream  whose 
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present  abnormal  course  suggests  similar  diversion  is  the  Cobbossee- 
contee.  The  result  of  all  these  diversions  has  been  to  create  valuable 
water  powers.  These  drainage  changes^  examples  of  which  are  not 
peculiar  to  the  Kennebec  basin  but  are  common  throughout  western 
Maine,  might  be  described  with  greater  detail  had  fuller  study  been 
made  of  this  interesting  subject.  The  statements  made  above  are, 
however,  sufficient  to  indicate  to  what  a  latge  degree  the  present 
wealth  of  available  water  powers  in  the  Kennebec  basin  is  the  result 
of  the  glacial  history  of  the  region. 

A  hardly  less  important  result  of  the  glaciation  has  been  the  forma- 
tion of  the  numerous  lakes  and  ponds  that  are  so  characteristic  of 
almost  the  whole  of  the  Kennebec  basin.  As  has  been  pointed  out, 
the  original  system  of  drainage  was  so  modified  by  the  distribution  of 
glacial  deposits  as  hardly  to  be  recognizable  in  the  present  stream 
arrangement,  and  with  this  stream  adjustment  is  connected  the 
origin  of  these  ponds  and  lakes,  the  total  area  of  whose  water  surface 
is  very  great,  as  is  shown  in  other  portions  of  this  report.  These  con- 
ditions are  extremely  important  in  their  economic  bearing,  for  the 
ponds  and  lakes,  together  with  extensive  swamps,  constitute  a  vast 
storage  system  by  which  the  water  supply  is  held  in  reserve,  the 
rather  indirect  communication  which  many  of  these  natural  reser- 
voirs have  with  the  main' river  serving  to  hold  back  the  water  some- 
what in  times  of  freshets.  So  it  is  that  the  glacial  occupation  of  this 
drainage  basin  is  responsible  not  only  for  the  creation  of  most  of  the 
Kennebec  water  powers,  but  also  for  the  constancy  of  the  flow. 

The  existing  topography,  as  has  been  shown  above,  is  the  result  of 
modification  of  an  earlier  topography  by  the  diflFerefit  geologic  proc- 
esses. Although  the  present  seems  to  the  casual  observer  to  be  a 
period  of  equilibrium  and  quiet  so  far  as  these  geologic  processes  are 
concerned,  in  reality  this  may  not  be  the  case,  so  silent  and  slow 
moving  are  these  natural  forces.  It  is  therefore  of  interest  to  suggest 
the  stage  in  topographic  development  which  has  been  reached  at  the 
present  time.  As  might  be  expected,  different  portions  of  the  Ken- 
nebec Valley  exhibit  quite  different  characters;  thus  the  broad  valley 
along  the  lower  courses  of  the  river  is  in  marked  contrast  with  the 
canyon  occupied  by  the  stream  north  of  Bingham.  The  canyon-like 
character  of  the  valley  of  the  upper  Kennebec  is  all  the  more  notice- 
able because  of  the  type  of  upland  topography  to  be  seen  a  few  miles 
east  of  the  river.  This  upland  is  suggestive  of  a  topography  which 
is  much  older  than  that  represented  by  the  gorge  through  which  the 
river  nms.  Thus  it  may  be  said  that  this  part  of  the  Kennebec  basin 
exhibits  both  the  mature  topography  of  the  upland  and  the  youthful 
topography  of  the  canyon.  This  suggests  that  the  region  had 
reached  the  stage  of  maturity  in  one  cycle  of  its  history,  and  has  now 
entered  on  the  first  stage  in  a  later  cycle. 
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The  amount  of  relief  within  the  Kennebec  basin  is  considerable, 
although  the  highest  mountains  in  the  State  are  not  included  within 
this  basin.  Its  highest  peaks  are  those  about  the  headwaters  of  Dead 
and  Sandy  rivers,  the  more  prominent  being  Moimt  Bigelow,  Mount 
Abraham,  and  Saddleback,  and  the  peaks  along  the  divide  between 
the  Kennebec  and  Piscataquis  waters,  as  well  as  Mount  Kineo. 
South  of  Moosehead  Lake  the  upland  has  a  general  elevation  between 
1,000  and  1,400  feet,  above  which  rise  peaks  to  elevations  of  2,000 
to  3,000  feet.  In  this  area  the  elevation  of  the  river  in  the  gorge  is 
between  500  and  900  feet.  Farther  south  the  contrasts  of  relief  are 
much  less.  The  presence  of  the  extensive  elevated  regions  in  the 
northern  part  of  the  basin  directly  affects  the  ainoimt  of  precipitation 
and  of  forest  cover  within  this  region. 

In  short,  in  the  Kennebec  basin  the  geologic  structure,  the  geologic 
processes  that  have  controlled  the  evolution  of  the  present  topog- 
raphy, the  amount  of  relief,  and  the  details  in  the  land  forms  all  con- 
tribute to  the  permanence  and  value  of  the  water  resources  described 
on  the  following  pages. 

DRAINAGE. 

There  are,  according  to  Wells,**  1,084  streams  in  the  Kennebec 
basin.  The  most  important  of  these  tributary  streams  are  listed  in 
the  following  table :  ^ 

Principal  tributaries  of  Kennebec  River, 

Squaw  Brook. 

Roach. Rivpr — Lazy  Tom  Brook. 

Norcrftss  Brook. 

Cany  Brook. 

Williams  Stream. 

Moose  Brook. 

Socatean  River. 

Tomhegan  Stream. 

Baker  Brook. 

Barrett  Brook. 


Moosehead  Lake 


Moose    River  < 


Horfe  Brook< 


jBoaver  Brook. 

\Moose  Brook. 
Woml  Stream. 
Gander  Brix)k. 
Henson  Brook. 
Upper  Churchill  Stream. 
Lower  ('hurchill  Stream. 
ParliYi  Stream. 
Stonv  Brook. 
Tom  Fletcher  Stream. 
Bra^sua  Stream. 
^Miseree  Stream. 

a  Wells,  Walter,  The  Water  Power  of  Maine,  1869,  p.  91. 

fr  For  descrlptiODB  of  streams,  ponds,  and  lakes  in  the  following  lists  see  Gazetteer  at  end  of  this 
paper. 
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North  Branch 


Dead  River 


West  Outlet  Moosehead  Lake— Churchill  Stream. 

Indian  Stream. 

Chase  Stream. 

Cold  Stream— Alder  Stream. 

{Sandy  Stream. 
Mosquito  Stream. 
Baker  Stream. 
/  (Bear  Brook. 

Clearwater  Brook. 

Indian  Stream. 

Cold  Brook. 

Alder  Stream— Little  Alder  Stream. 

Tim  Brook. 

{Redington  Brook. 
Black  Brook. 
Stratton  Brook. 
Reed  Brook. 
Bog  Brook. 

Spencer  Stream/ ^^.^^^^  S^^^°^- 

I  Little  Spencer  Stream. 

Enchanted  Strej^— Bitter  Brook. 

Gulf  Stream. 

.Salmon  Stream. 

Mink  Brook. 

Bean  Brook. 

Kelly  Brook. 

Holway  Brook. 

Pleasant  Pond  Stream. 

Carney  Brook. 

Decker  Brook. 

Whitcomb  Brook. 

Houston  Brook— Little  Houston  Brook. 

South  Branch— Ritt  Brook. 

Gulf  Stream. 

Heald  Stream— Little  Heald  Brook. 

Chase  Stream — Bassett  Brook. 

Mink  Brook. 


Austin  Stream^ 


Jackson  Brook. 

Martin  Stream— Mill  Stream. 

Fall  Brook. 

Michael  Stream. 


Carrabassett  Rivera 


Houston  Brook. 
Poplar  Brook. 
Hammond  Brook. 
Rapid  Stream. 

East  Brook. 


Sandy  Stream 


Rowe  Pond  Stream. 
West  Brook. 
Stony  Brook. 
Michael  Stream. 
Alder  Stream. 
Mill  Stream— Witham  Brook. 


DBAINAOE. 


11 


Sandy  River 


Beaver  Dam  Brook. 

Wilson  Stream. 

Bog  Stream. 

Lemon  Stream. 
Bombazee  Brook. 
Mill  Stream. 
Turner  Brook. 
Wesserunsett  Stream. 
Carrabassc^tt  Stream — Black  Stream. 
Sebasticook  River — Fifteen-mile  Brook. 
Messalonakee  Stream — Belgrade  Stream. 
Bond  Brook. 
Cobbosseecontee  Stream. 
Tc^us  River. 
Rolling  Dam  Brook. 
Ea£!tern  River. 
Abagadassett  River. 
Cathance  River. 
Muddy  River. 
Neqiia.sset  Brook. 

Wells  states  that  there  are  Sll   lakes  and  ponds  in  the  basin." 
The  largest  and  most  important  are  listed  below: 

Prinripal  lakes  and  ponds  in  the  Kennebec  basin. 


CONNECTED    WITH    MOOSEHEAD    LAKE. 


Fitzgerald  Pond. 
Prong  Pond. 
Roach  Ponds  (3). 


Trout  Pond. 
Spencer  Pond. 
Tom  began  Pond. 


CONNECTED    WITH    M008E    RIVEK. 


Indian  Pond. 
Mc Kinney  Pond. 
Holeb  Pond. 
Turner  Ponds  (2). 
Toby  Ponds  (3). 
Attean  Pond, 
Moores  Pond. 
Wood  Pond. 
Little  Big  Wood  Pond. 
Benjamin  Ponds  (3). 
Sally  Pond. 
Ponco  Ponds  (2). 
Heald  Pond. 

3697— IRB  198—07- 


Long  Pond   (Jackman  and   Long  Pond 

townships). 
Fish  Pond. 
Muskrat  Pond. 
Mud  Pond. 
Ironlx)und  Pond. 
Pari  in  Pond. 

Long  Pond  (Parlin  Pond  Township). 
Smith  Pond. 
Braasua  Lake. 
Luther  Pond. 
Mberee  Pond. 


«  Op.  cit.,  p.  93. 


-2 
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CONNECTED   WITH   DEAD   RIVER. 


North  Branch  of  Dead  River: 
South  Boundary  Pond. 
Northwest  Boundary  Pond. 
North  Boundary  Pond. 
Horseshoe  Pond. 
Otter  Pond. 
Round  Pond. 
Natanis  Pond. 
Little  Pocket  Pond. 
Long  Pond. 
Bog  Pond. 
Lower  Pond. 
Viles  Pond. 
Chase  Pond. 
Blanchard  Pond. 
Bear  Pond. 

Round  Mountain  Lake. 
Snow  Pond. 
Greenbush  Pond. 
Shallow  Pond. 
Jim  Pond. 
Little  Jim  Pond. 
Tim  Pond. 
Barnard  Pond. 
Welhern  Pond. 
Tee  Pond. 


South  Branch  of  Dead  River: 

Saddleback  Ponds  (2). 

Dead  River  Pond. 

Redington  Ponds  (3). 

Long  Pond. 
Spencer  Stream: 

Rock  Pond. 

Iron  Pond. 

Baker  Pond. 

Spectacle  Pond. 

Long  Pond. 

Bartlett  Pond. 

Horseshoe  Pond. 

Parker  Pond. 

Spencer  Ponds  (3). 

Whipple  Pond. 

Hall  Pond. 
Dead  River  proper: 

Flagstaff  Lake. 

Butler  Ponds. 

Deer  Pond. 

Spring  Lake. 

Carrying  Place  Ponds. 

Alder  Pond. 


CONNECTED   WITH    AUSTIN    STREAM. 


Austin  Ponds. 
Little  Austin  Pond. 
Withee  Pond. 
Heald  Ponds  (3). 


Chase  Pond. 
Chase  Bog  Pond. 
Mink  Ponds  (2). 


CONNECTED    WITH   CARRABA88KTT   RIVER. 


Dutton  Pond. 

Tufts  Pond. 

Grindstone  Pond. 

Indian  Pond. 

Lily  Pond. 

Middle  Carrying  Place  Pond. 

Rowe  Ponds. 

Beans  Pond. 

Brandy  Pond. 

Gilman  Pond. 


Judkins  Pond. 
Butler  Pond. 
Erabden  Pond. 
Hancock  Pond. 
Spruce  Pond. 
Fahi  Pond. 
Sandy  Pond. 
Mud  Pond. 
Boynton  Pond. 


Sandy  River  Ponds  (4). 
Locks  Pond. 
Sand  Pond. 
Chestervulle  Ponds. 
Norcross  Pond. 


CONNECTED    WITH    SANDY    RIVER. 

Wilton  Pond. 
North  Pond. 
McGurdy  Pond. 
Clear  Water  Pond. 


DBAINAGE. 
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CONNECTED    WITH    WEHHERrNHETT   HTREAM. 


Weeks  Pond. 
Wvman  Pond. 
Wont  worth  Pond. 


Moose  Pond. 
Rark<»r  Pond. 
Starbird  Pond. 
Stafford  Pond. 
Mill  Pond. 
Indian  Pond. 
Little  Indian  Pond. 
Rogers  P(»nd. 
Wevraouth  Pond. 
Palmyra  Ponda  (2). 
Whites  Pond. 
Sebasticook  Lak(>. 


Me^8alon»kee  I^ike 
Wanl  Pond. 
Moot<e  Pond. 
I»ng  Pond. 
IU»av(*r  Pond. 
Kidder  Pond. 


Savage  Pond. 
Hayden  I^ke. 


CONNECTED    WITH   HEBASTICOOK    RIVER. 


HiekK  Pond. 

NokomiH  Pond. 

(orinna  PondH  (2). 

Dext<*r  Pond. 

Stetson  Pond. 

Plymouth  Pond.s  (2;. 

Skinner  Pond. 

Unity  (Twenty- five  Mile)  Pond. 

Sandy  Pond. 

Ix)vejoy  Pond. 

Pattee  Pond. 

(*hina  Lake. 


CONNECTED    WITH    MESSALONSKKE    HTREAM. 

Great  Pond. 
Ellis  Pond. 
McGrath  Pgnd. 
North  Pond. 
Little  Pond. 
Eaat  Pond. 


CONNECTED    WITH   C0BB08SEECC)NTEK    STREAM. 


Plc^ajuint  Pond. 
I^)on  Pond. 
Horset^hoe  Pond. 
Purgatory  Pond. 
Sand  Pond. 
Buker  Pond. 
Jimmy  Pond. 
Sanlwm  Pond. 
Jamie8  Pond. 
Cobl)08Ke€Hx>ntee  Pond . 
Richard  Pond. 


Shed  Pond. 
Lake  Annabei«8ac(K)k. 
Wilsons  Pond. 
Cochm* wagon  Pond. 
Dexter  Pond. 
Berry  Pcmd. 
Narrows  Pond. 
Carlton  Pond. 
Lake  Maranacook. 
Greel(»y  Pond. 


CONNECTFD    WITH    KENNEBEC    RIVER. 


McKJBehead  Lake. 

West  Outlet  Ponds  (3). 

Indian  Pond. 

Bumham  Pond. 

Big  Indian  Pond. 

Little  Indian  Pond. 

Ten  Thousand  Acre  Ponds. 

L««land  Pond. 

Ellis  Pcmd. 

Dc»ad  River  Pond. 

Long  Pond  (T.  1,  R.  6). 

Wilsons  Pond. 

Knights  Pond. 

Black  Brcx)k  Pond. 


Fish  Pond. 
Cold  Str(>am  Pond. 
Moxie  Pond. 
Mosquito  Pond. 
Baker  Pond. 
Mountain  Pond. 
Dimraick  Ponds  (2). 
Pierce  Pond. 
Otter  Ponds  (2;. 
Pleasant  Pond. 
Robinson  Pond. 
Doughnut  Pond. 
Carrying  Place  Pond. 
Decker  Ponds. 


14 


WATER   RESOURCES   OF    KENNEBEC    RIVER   BASIN. 


Youngs  Pond. 

Emerton  Ponds. 

Tumor  Pond. 

Mill  Pond. 

Morrill  Pond. 

Jackson  Pond. 

Sobloys  Pond. 

Long  Pond  (Hartland  Township). 

Lake  GcH)rgo. 

Oak  Pond. 

Wobor  Pond. 


1  Thn»oniilo  Pond. 

Spoctarle  Pond. 

Dam  Pond. 
I  Tolman  Pond. 
'  TogUB  Pond. 

ThnH'cornorod  Pond. 

(iroolov  Pond. 

Nohumkoag  Pond. 
1  Bradloy  Pond. 
I  Noquassot  Pond. 


The  following  table,  compiled  from  the  Tenth  Census,  vol.  16,  from 
publications  of  the  United  States  Geological  Survey,  and  from  the  best 
maps  obtainable,  shows  the  drainage  area  at  different  points  on  the 
Kennebec  River  and  its  tributaries: 

Drainage  anas  of  Kennebec  Ixlrer  and  its  tributarifs. 


Stwam. 


Kenne>)«;  River. 

Do 

Do 

Do 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

MoosM^  Kivrr. 

Do 

Do 

Do 

Do 

Do 

Roach  Rivrr. 

Do 

Do 


Point  of  iiuvi9iire>ment. 


Outlet  Moosehoad  Lake 

The  Forks  pairing  .station  aljovc  mouth  of  Dead  River 

Bt»low  and  inciuaing  Dead  Uiver 

Solon  dam ' 

North  An.son  gaging  station  ai>ove  mouth  of  Carrabassett 

Hivor.  I 

B<  low  and  Including  Carrabassett  River 

Madison  dam 

A iiovo  mouth  of  Sandy  River I 

Below  and  including  Sandy  River i 

Skowhegan  dam 

Somerset  Mills.  Fairfield 

Watervillo,   Ilollingsworth  <k   Whitney  Co.'s  dam  above 

mouth  of  Seliastieook  River. 

Below  and  including  S<«l)asticook  River 

Al>ove  mouth  of  MesHijlonakif  Strv^am 

Below  and  including  Messalonskcc  Stream 

Augusta 

Above  mouth  of  roi)l>088eecontcT  Stream 

Below  and  including  ('ol»lH>s8eeconl«*  Stream 

Heiid  of  Merrvmeeting  Bay ' 

( ) utlet  of  I  loli'b  Pond ' 

Outlet  of  Attean  I*ond 

Outlet  of  Wood  Pond 

Outlet  of  Long  Pond 

Outlet  of  Brassun  Lake 

(laging  station  at  mouth 

Outlet  of  rpi>er  Roach  Pond 

let  of  Muldlc  Roach  Pond 


Drainagt? 
area. 


Sq. 


Do 

Moxie  Stream 

Do 

North  Branch  of  Dead  River. 
South  Branch  ol  Dead  River. 
Dead  River 

Do 

Do 

Carrabasaett  River 

Do 

Do 

Do 

Sandv  River 

Do 

Do 

Do ; 

Do 

Sebasticook  River 

Do 

Do : 

Do 

Messn  lonsk*^'  St  n.'aiii 

Do 

CobboswecontiH*  St  n-nm 


Outlet  of  Mid<llc  Roach  Pond 

(biging  station  near  Roach  River  at  outlet  of  Lower  Roach 

Pond. 
Mouth 


Outlet  of  Moxie  Pond 

Mouth 

Above  junction  with  Sontb  Branch. . 
Abov*' junction  with  North  Branch.. 

.\bove  mouth  of  Sp«'ncer  StP>ani 

Below  and  includins;  SjK'nwr  Stream, 

(laging  stjition  at  mouth '.. 

.\l>ove  mouth  of  Raj)id  StP'inn 

Below  Mild  iiK'Ui<liii>?  Rapid  Stream.. 

(Jatjinj;  station  at  North  Austin 

Mouth 


IMiillips 

FMnniiijrton  Fnlls  above  WIIsimi  Stn^ani. 

Below  iiii'l  including  WiNoii  Stn'uni 

(iugin^  ,stjttit)n  near  Madison 

M(nith 


Outlet  Moose  Pond 

Near  I'itl.stield  iil)ove  Knst  Branch, 
IJclow  and  including  Kust  Branch. 
Mouth 


(liigiug  st'ilion  at  Waterville 

Mouth 

Gajring  station  at  mouth i 


mile*. 
1,240 
l,:>7tl 
2,440 
2,700 
2,790 

3,180 
3,J00 
3,220 
3,H90 
S.a'iO 
4.2«) 
4,270 

.5,240 
5.210 
5,4.7) 

5.t)00 
5,  MO 
5.970 
170 
•270 
320 
.')20 

r»7.'> 

fiHO 
20 
35 
S5 

130 
HO 
90 

300 

3fe 

570 
7tiO 
870 
W 
1(<0 
340 
3?5 
IfO 
370 
4M) 

a5o 

♦370 
220 
320 
500 
970 

2ai 

210 
240 


POPULATION   AND   INDUSTRIES.  15 

FOREST   CONDITIONS.a 

The  upper  portion  of  the  Kennebec  River  drainage  basin  is  heavily 
timbered,  although  extensive  cutting  has  been  going  on  for  many 
years.  Spruce  is  the  most  abundant,  but  large  quantities  of  poplar, 
valuable  in  the  production  of  the  best  grades  of  paper,  are  found. 
There  are  approximately  2,350  square  miles  of  timber  land  in  the 
basin,  and  about  3,883,000,000  feet  of  spruce  standing  (1902)  suitable 
for  lumber  and  pulp.  About  one-third  of  all  the  lumber  used  in  the 
State  for  pulp  and  paper  comes  from  the  Kennebec  basin,  the  remain- 
der being  almost  wholly  supplied  by  the  forests  of  the  Androscoggin 
and  Penobscot  basins. 

POPULATION  AND  INDUSTRIES. 

The  population  of  the  northern  half  of  the  basin  is  in  general  con- 
centrated in  lumber  camps  and  a  few  small  towns,  which  exist  for  the 
purpose  of  distributing  men  and  supplies  for  lumbering,  but  there  is  a 
sparse  farming  population  that  caters  to  the  needs  of  the  lumbermen. 
In  addition  a  considerable  number  of  sportsmen  live  within  the  basin 
during  the  season  for  fishing  and  hunting.  The  lower  half  of  the  basin 
is  verj''  generally  in  farming  lands,  but  several  towns  are  engaged  in 
the  collection  of  produce  and  distribution  of  supplies  and  in  manu- 
facturing. Notable  among  the  manufacturing  towns  are  Solon,  Madi- 
son, Skowhegan,  Waterville,  Augusta,  and  Gardiner.  The  principal 
products  are  pulp,  paper,  lumber,  and  cotton  and  woolen  goods. 

The  following  table  gives  the  population  of  some  of  the  principal 
towns  and  cities,  base^^  on  the  census  of  1900: 

Population  of  principal  ritiis  arul  towns  in  Kennebec  basin. 


Augusta 11,  <>H3 

Gardiner 5,  501 


Farmington 3,  288 

PittHfield 2,  891 


Hallowell 2,714  Newport 1,533 

Waterville ^^  477  Norridgewock 1,  495 

Fairfield 2,  238  Wiuslow 2,  227 

Skowhegan 4,  266  Richmond 2,  049 

Madison 2,  764  \Vinthn>p '. 2,  088 

Solon 996  Oakland 1,913 

Greenville 1,117 

The. river  is  one  of  the  best  streams  in  the  United  States  for  the 
development  of  water  power,  and  the  upper  section  is  used  largely  for 
log  driving.  The  river  is  open  during  eight  months  of  the  year  and 
is  navigable  as  far  as  Augusta  to  vessels  drawing  10  feet.  Several 
cities  and  towns  obtain  their  water  supplies  from  the  river.  The  ice- 
cutting   industry   is    also    of    considerable    importance.     From    the 

o  Fourth  Rept.  ton-st  Coinniissioiicr  of  Maino,  1902. 
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20-mile  stretch  between  Augusta  and  Richmond,  all  within  the  navi- 
gable portion,  many  thousands  of  tons  of  ice  are  cut  yearly  and 
shipped  for  use  in  southern  cities. 

TRANSPORTATION    FACILITIES. 

Water  transportation  is  available  below  Augusta.  Rail  transpor- 
tation is  provided  by  the  Maine  Central  Railroad  to  points  along  the 
river  south  of  Skowhegan;  by  the  Somerset  Railway,  through  its 
connection  with  the  Maine  Central  at  Oakland,  to  the  middle  and 
northern  parts  of  the  basin  as  far  north  as  Bingham ;  and  by  the  Cana- 
dian Pacific  and  Bangor  and  Aroostook  railways,  through  their  num^^r- 
ous  connections  with  the  Maine  Central,  to  the  northern  part  of  the 
basin.  An  extension  of  the  Somerset  Railway,  now  being  con- 
structed, will  when  completed  extend  to  Birch  Point,  on  the  shore  of 
Moosehead  Lake,  opposite  Kineo,  forming  a  junction  with  the  Cana- 
dian Pacific  Railway  near  the  west  outlet  of  Moosehead  Lake. 

PRECIPITATION. 

Precipitation  stations  have  been  maintained  at  the  following  places 
in  the  Kennebec  River  drainage  area  and  its  immediate  vicinity. 
With  the  exception  of  those  at  Chesuncook,  Grant  Farm,  and  The 
Forks,  wliich  were  established  by  the  United  States  Geological  Surve}', 
these  stations  have  been  maintained  by  the  United  States  Weather 
Bureau. 

Rainfall  stations  in  Kennebec  basin. 


level  (feet). 

Chesuncook 950 

Fairfield 90 

Fannington 368 

Flagstaff 1,400 

Gardiner 100 

Grant  Farm 1,  000 

Greenville 1, 040 

Jackman 1,  220 


Approximate  '  Approximate 

elevation  elevation 

above  sea  above  9ea 

level  (feet;. 

Kentfl  Hill 300 


Kineo 1, 050 

Madiflon 260 

Mayfield * 1 ,  300 

Roach  River 1, 150 

Solon : . .       350 

The  Forks 590 

Winslow 80 


In  the  northern  and  more  remote  parts  of  the  basin  considerable 
difficulty  has  been  experienced  in  obtaining  continuous  records.  The 
station  at  Gardiner  (fig.  2),  however,  furnishes  an  unbroken  record 
for  more  than  fifty  years  (from  1839  to  18S9). 

In  computing  the  mean  monthly  and  yearly  precipitation,  where 
data  are  lacking  for  a  few  months  only,  they  have  been  supplied  from 
adjacent  stations,  as  noted.  It  appears  that  the  mean  annual  rainfall 
for  selected  stations  is  as  follows: 


PRECIPITATION. 
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Mean  anntud  precipitalion,  in  inc^y  in  Kennebec  beuin. 


SUtion. 


Period  of    «__ ___. -j 
record.      For  period. 


Fairfield lWl-1905  '  34.46 

Fannington '  1891-1905'  4290 

Flagstaff I  1896-1901  '  38.48 

Gardiner '  1839-1888  44.73 

^^°«> I  {{StIJS}  *i72 

Mayflcld 1899-1905  i  43.31  , 

Th«  Forks *  1902-1906  37.90  I 

Winalow 1896-1906  I  3&  87  " 


Average, 


39:55 


189»-1905, 
inclusive. 

1902-1905, 
inclusive. 

3a  82 
43.00 

35.39 
39.45 

42.59 

4a  16 

43.31 

42.63 

39.31 

37.29 

4L01 

38. 98 

The  third  column  of  the  foregoing  table  gives  a  good  idea  of  the 
amount  of  and  variation  in  annual  precipitation,  although  the 
stations  are,  of  course,  not  very  evenly  placed  and  should  not  be 
weighted  alike.     Apparently  the  precipitation  in  the  Kennebec  basin 


*te§n/6r6S^ 


/MS 


1910 


Fi3.  2.— Mean  annual  precipitation  at  Gardiner,  Me.,  1839-1905.    Records  from  18G0to  1892  are  mostly 

from  liewiston.    Dotted  lines  show  means  for  five-year  intervals. 

reaches  a  maximum  of  about  45  inches  near  the  coast,  as  shown  by 
the  Gardiner  records.  There  is  a  slight  falling  off  farther  inland, 
in  the  vicinity  of  Winslow  and  Fairfield,  and  then  an  increase  (see 
Fannington  and  Mayfield  records)  to  almost  the  same  amount  as 
near  the  coast.  Probably  there  is  a  gradual  decrease  from  these 
points  northward,  a  minimum  of  between  30  and  35  inches  being 
reached  in  the  extreme  northern  part  of  the  basin.  The  mean  annual 
precipitation  over  the  whole  ])asin  above  Gardiner  is  about  39  to  40 
inches. 

Monthly  and  annual  precipitation  in  Kennebec  basin. 


1 
Feb.    Mar. 

0.80     2.11 

.  m     1.  32 

1. 61     4.  22 

1 

niESlJNCOOK.i 

Deo. 

0.50 
2.22 

Year. 

Jan. 

1.78 
2.67 
L94 

Apr.    May. 

2. 52     3.  49 
.71      2.42 

2. :«     2.  74 

1 

.June..  July. 

•    I 

1 

2.  75     4. 23 

1.  65     1. 52 

a  10 

Aug. 

5.44 
.92 

Sept. 

Oct.    Nov. 

Annual. 

1904 

5.  44     1.  70     0. 91 
1.  18       .  77     a  15 

31.  76 

190.> 

19.22 

1906 

1 

o  In  basin  of  Penobscot  River, 
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MonOdy  and  annval  precipitation  in  Kennebec  hasin — Continued. 

FAIRFIELD. 


Year. 

Jan. 
&12 

asR 

Feb. 

2.23 
2.28 

Mar. 

4.75 
1.82 

Apr. 

1.97 
.80 

May. 

2.26 
2.67 

June. 

2.03 
5.79 

July. 

4.63 

1.78 

Aug. 

4.00 

5.58 

Sept. 

Oct. 

Nov. 

214 
a  17 

Dec. 

156 
1.10 

Annual. 

1 

1891 

2.06     1.38 
a  23     1. 37 

38.13 

1892 

32  97 

1893 »... 

1.62 

2.77 

2.49 

2.13 

a42 

.99 

2.27 

2.90 

2  12     4. 89 

.86 

236 

2a  82 

1894 

2.43 

1.03 

.86 

.72 

a  78 

2.97 

2.56 

aso 

a  82     2.41 

202 

1.82 

27.92 

1895 

2.23 

.34 

1.58 

a50 

1.83 

1.96 

ao8 

2.59 

1. 11     1. 58 

6.47 

a  77 

29.04 

1896..: 

.31 

2.95 

5.62 

1.28 

2.a3 

1.91 

a  21 

a83 

5. 10     2  00 

2  35 

1.17 

32.  WJ 

1897 

a  31 

1.00 

1  2,63 

2.40 

4.47 

a30 

a  52 

2.82 

2. 54       .53 

a98 

a  06 

3a  65 

1898 

5.07 

&48 

1.45 

2.31 

1.55 

a32 

1.13 

a  71 

2.37     4.33 

a  71 

1.42 

3a  85 

1899 

2.76 

2.73 

1  a66 

1.05 

2.05 

1.39 

5.13 

.46 

a  58     1.11 

232 

1.93 

28.17 

1900 

5.89 

7.00 

4.75 

1.63 

5.18 

4.08 

a40 

1.76 

2.55     4.05 

4.55 

219 

47.03 

1901 

i74 

1.95 

5.22 

a  96 

2.35 

1.64 

2.99 

a39 

a  79     2.  77 

219 

7.98 

40.97 

1902 

2.25 

1.54 

7.76 

2.41 

2.54 

4.04 

2.22 

4.06 

1.  86     4. 01 

1.03 

4.68 

38.40 

1903 

a94 

a39 

a;« 

1.95 

.;<7 

a56 

04.53 

<ia37 

O1.01   aa31 

1.06 

270 

35.54 

1904 

a  21 

1.65 

a  78 

5.75 

4.75 

2.32 

2.69 

4.:» 

5. 58     2  05 

1.61 

1.44 

39.22 

1905 

a  78 

•  Vv 

.88  1  2  15 

2.22 

a  49 

a65 

1.43 

245 

.38 

a80 

a  19 

28.41 

1906 

2.59 
a27 

2.52 
2.55 

2.13 

aas:} 

ao9 

a55 

a29 

I 

a  12 

ON. 

a  42 

a  19 

4.03 

2  41 

268 

289 
6.64 

Mean.  1891-1905. 

,  a  67 

8.28 

2.27 

] 
1.97 

Z78     2.86 

FARMINC.T 
1.94     a93 

2  87 
1.45 

34.46 

&54 

1891 

1.68 

260 

4a  70 

1892 

5.45 

2.33 

2.33 

.85 

a  75 

a  26 

a29 

5.09 

4. 16     1.  49 

4.44 

1.39 

4a  83 

1893 

2  66 

3  81 

2.69 

2.34 

6.95 

2  78 

1.(0 

a  76 

a  02     &72 

299 

a39 

41.71 

1894 

l.(>4 

2.i2 

2.20 

1.43 

5.14 

a  20 

1.92 

2.61 

5.73     6.02 

297 

2  76 

3&84 

1895 

4.05 

.95 

1.88 

5.67 

a  0(5 

a  38 

1.05 

5.93 

1. 92     1. 99     5.  76 

&26 

41.87 

1896 

.80 

6.58 

10.83 

2.(56 

b2.80 

2.49 

3  75 

a  97 

4.62     a  88 

4.22 

1.15 

46.75 

1897 

5.45 

e>2. 13 

4.85 

a  19 

a  75 

4.32 

8.11 

a93 

296       .95 

5.01 

4.98 

4a  65 

1898 

05. 54 

a  85 

2.60 

.55 
5.79 

2.71 
.92 

1.79 
1.97 

4.34 
2.41 

2.80 
6.07 

a  27 

1.91 

2  82     4.63 
a  26     1.  43 

4.40 
260 

1.44 
2  71 

41.14 

1899 

2.57 

3a  24 

1900 

6.19 

10.76 

7.04 

1.74 

6.12 

6.51 

4.88 

2.30 

4.82     4.23 

&60 

1.77 

62  80 

1901 

a27 

1.04 

4.54 

6.88 

a95 

a  47 

4.22 

a  45 

2  25     a03 

210 

&97 

47.17 

1902 

3  0(5 

2.32 

8.43 

a  67 

6.16 

5.28 

1.93 

a  34 

a  no    4.  68 

1.19 

4.31 

46.97 

1903 

a  61 

2.81 

5.  67 

2.47 

..59 

5.70 

4.27 

2.67 

1.17     a  08 

1.24 

4.19 

37.47 

1904 

3  52 

.72 

a  13 

6.36 

5.72 

1.03 

4.97 

4.58 

4.44     209 

1.83 

1.76 

4a  15 

1905 

a  79 

.70 

1.41 

2.12 

2  (55 

a(iO 

4.07 

a  10 

5. 27     1. 24 

2  58 

269 

3a22 

1906 

2.29 
a86 

1.89 

a  13 

4.30 
4.64 

2.06 

aoo 

a  67 
a  62 

5.41 
a85 

a  60 

a60 

a  43     a  01 

a50 

a58 

Moan,  1891-1905. 

42  90 

1895. 

i«m. 

1897. 
1H9H. 
1899. 
1900. 
1901. 


1. 
2 
4 
1. 


20 
90 
SO 

85 


a  92 

2  60 
6.90 
a  83 


FLAGSTAFF. 


6.97 

a  07 

a  1.05 

4.05 


1.45 
a  02 

1.70 
.67 


2  75 
7.33 
1.20 
1.95 


240 
4.27 
2  45 
1.19 


4.86 

7.77 

1.05 

"6.81 


a  54 
a  14 

5.01 

a6o 
.a3 


1.49 
4.53 

a  72 
a  21 

1.73 


1.06 

a  44 

.72 
265 
1.65 


4.18 
280 
04  96 
a  25 
235 


a  62 
1.05 
2  53 
1.05 
215 


4. 30     5. 40     a  90       .35     a  55     a  43     4. 80     2  17     2  35     2  47     5. 66     2  45 


2  20     1.  50 


Mean,  1896-1901.1  2  88     4.02 


2  75     7.  83     2  34     4. 58     5. 01     4.  95     1.  65  '  2  40     2  20     4  88 


a632  5i;ai9   ao5   5.05   a20   2861222   a62,235 

I 


GARDINEK. 


38.50 
47.90 
32  97 
28.56 
4a  83 
42  29 


3&48 


I 


1839 2  45  210  2  66  a  87  5.04 

1840 1.77  2  29  4.14  4.14  4.22 

1841 5.72  1.12  a  24  5.29  a  58 

1842 288  4.49  a  26  251  1.83 

184:5 2  54  5.1.7  5.  .W  5.52  a  .50 

1K44 a  95  1.68  4.82  .  »55  a  01 

1H45 5.  S.'i  2  2.)  2%  2  59  2(58 

184(i 2(56  1.29  6.27  1.59  4.  S3 

1847 5.11  a  67  1.62  2 IM)  2.m 

1848 a  84  2  53  2  84  1.22  8.(54 


4.  45     5.  26     5. 21     2  27 


4.20 

a  17 
a  05 
a96 

1.79 
1.95 
2  77 
().  32 


1.72 
1.58 
a  08 
1.76 
1.47 
(5.  .55 
2  (52 
a  34 


a  72 
1.08 
2'a5 
4.80 
a  03 
2  40 

a  h;j 
a  95 


1.54 

a83 
ao6 

1.17 
2  3(5 

a  20 

1.00 

a. '2 


a  41 

6,02 
1.46 
1.61 
5.28 
5.72 
2  89 
209 
4.06 


4. 22  :  a  10 


a88 

a37 
a33 
a68 
a93 
ia66 
a42 
a64 


a  No  iTC'ord:  figures  supplied  from  WInslow  rocord. 
b  No  rocord;  figures  supplied  from  Gardiner  record. 


a  62 

6.09 
5.67 
2  71 
6.91 
4.82 
295 
4.28 


1.  88     a  2<)     4.  32     5.  76  .  4. 59     2  38     4. 56 


Mean,  1S,T9  1848.    a  r.8     2  71     a  73     a  03     4  00     a  3.5     a  .37     a  47     2  75     a  41  .  4  23  .  4  26 


4t04 
41.16 
3&53 
37.12 
45.99 
38.32 
48  70 
35  32 
44  90 
4Sl85 


41.99 


tBECtPITATION. 
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Monthly  and  annual  precipitation  in  Kennebec  hann — Continued. 

GARDINER    Continued. 


Year. 


Jan.  I  Feb. 


1849. 
1830. 
1851. 
1852. 
1853. 
1854. 
1855. 
185*'). 
1857. 
1858. 


0.92 

ao9 

4.66 
2.36 
1.49 
2.78 
7.17 
Z25 
4.22 

an 


1.50 
2.96 
445 
a89 
9.47 
435 
L80 
1.95 
2.46 
2.33 


Mar. 


2.80 
229 
L8H 
Z22 
•1.94 
4  73 
1.10 
.90 
403 
a  16 


Apr. 


a  47 
Z98 
a  74 
a  13 
1.14 
5.62 
4  57 
2.46 
5.30 
444 


May.  June. 


5il8 
11.76 
a  16 
.36 
7.16 
5.28 
1.93 
4  52 
4  74 
a02 


Mean,  1849-1858.'  a  20  i  a  52     2.50     a  98  ;  4  71 


1X50. 

1H61. 
18H2. 
1H63. 
ISIM, 
1865. 
1866. 
1W7. 
1»68. 


Mean.  1359-1868. 


18fi9. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876, 
1X77. 
1S78. 


442 
1.04 
2.94 
420 
442 
a  51 

a  10 

1.63 
2.62 
Z86 


a  07 


2.15* 

aao 

a26 

aeo 

a  75 

2.07 

2.85 

5.24 

435 

1.87 

a  24 

1.96 
6.12 
2.11 
L86 
463 
439 
294 

ao3 

1.69 
a  57 


a  75 
5.93 
1.56 
1.84 
209 
a33 
a  72 
5.88 
.55 
2  73 


Mean,  1869-1878. 


1879. 
ISW. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 


Mean  1879-1888. 
Mean  1839-1888 . 

1889 

1890 

18S3 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

Mean,  189:^1905 
Mean  1839-1903  b 


a23 


a44 


2  88 
4.10 
a  73 

a  56 

2  50 
5.40 
6l26 
6.61 
7.32 
5.13 


4.65 
a  57 


a  08 
a  61 
5.81 
4.96 
2  89 
7.29 
6.44 
7. 25 
5.62 
5.90 


5.29 
a  64 


5.20 
a  18 


1.84 
a  78 


270 
a30 
250 
.87 
4.51 
5.54 
a  41 
7.19 
a  78 
2  67 
4  54 
4.12 
4  85 
2  95 


a84 


4.79 
1.99 
1.64 
5.25 
213 
5.45 
a  10 
8.96 
1.76 
1.70 
a  63 
224 
1.32 
1.98 


laoG 

2  51 

aoo 

214 

1.32 

.87 

5.47 

4  35 

440 

a49 

2  75 

1.92 

423 

a98 

256 

4  58 

246 

a94 

5.30 

443 

5.05 

5.47 

1.91 

497 

5.76 

496 

5.27 

238 

228 

9.59 

4  90  '  a  10  I  4  16 


400 
a22 
5.37 

aa3 
a94 

1.96 

a  70 

7.96 
7.91 

a  13 


aa> 

4  78 

a38 

1.85 
297 
4  63 
a  92 
209 
a  01 
5.84 


4  42     a  61 


450 
1.90 
a92 
258 
238 
a  14 
290 
a  62 
1.61 
1.49 


280 


4  21 
2  68 
5.31 
5.04 
2  24 
5.40 
218 

a  90 

7.27 
5.09 


a39 
a  29 
1.56 
265 
a  46 
a53 
2  50 
1.43 
6.81 
2  27 


4  3:) 
a  98 


2  76 
4.52 


a  39 
a  42 

2.^ 
1.51 


1.50 
2  39 
5.89 
4  74 
5.02 
4  00 
a  41 
a  76 
1.08 
2  48 


a  43 
a  82 


a  18 

2  52 

1.44 

1.86 

2  48 

4.83 

7.19 

2  02 

4  30 

2  86 

1.76 

a44 

5.56 

1.19 

7.23 

2  50 

a25 

6.43 

10.33 

a7i 

6.65 

1.42 

a  71 

7.10 

.94 

210 

4  80 

a  74 

2  54 

7.84 

4  66 
5.84 
1.50 
2  80 
5.94 
1.60 
1.87 
5.42 
a97 
201 
.45 
a  95 
217 
4  52 


a  38  I  4. 69 


a  23  I  a  24 


259 
5.44 
a  42 

a89 

.95 
5.05 
5.98 
206 
a59 
2  51 


July. 


1.69 
a  04 


5. 
2 
4 
4 

2 
2 
2 


56 
80 
10 
95 
42 
49 
33 


a  43 


a55 


a58 


a 

2 

1. 
a 

L 
2 

a 
1. 
a 


as 

36 
27 
81 
73 
90 
68 
50 
96 
20 


2  78 


1.77 
1.97 
4  14 
2  41 
a46 
.59 
4  61 
a  01 
a94 
1.87 


Aug. 


an 

4  31 

2  3fi 
a87 

a34 

1.41 

ao9 

7.49 
5.51 
7.26 


4(W 


Sept. 

Oct. 

2  81 

5.85 

a  70 

5.29 

2  76 

a43 

a  51 

4  38 

5.17 

445 

5.03 

a2'i 

1.76 

iai5 

a82 

a20 

1.24 

497 

a  74 

5.06 

Nov.    Dec. 


a  35  I  5.  80 


2  67 
2  41 
a30 
a  33 

a  47 

8.12 

a  18 

214 

a63 

2  91 


I 


a97 

4  10 


4  0.*) 

492 

4  46 

a  16 

5.01 

4  70 

419 

2  87 

4  42     4  14 


Annual. 


39.56 
51.37 
5a  77 
4a  66 
50.14 
5a  73 
51. 16 
37.98 
4a  22 
4a  84 

47.43 


2  79 
4  70 
1.37 
1.94 
439 
a  12 
1.4<^ 
5.50 
8.49 
1.06 


48 
f>3 
85 
18 
34 
32 
.84 

5.66 
.96 

&24 


2 

a 

1. 

a 

4 

4 


a  08  I  a  78 


5.50 

1.51 

1.94 

243 

1.58 

458 

a88 

a  10 

1.26 

a56 

a86 

5.57 

5.87 

222 

295 

6,16 

1.16 

222 

a69 

1.08 

a  17 

a  24 

1.17 
1.99 
493 
a  98 
1.59 
a  21 
6.66 
.20 
5.28 
443 


a  94 


a55 


a 
1. 
1. 

4 

a 

2 

4 
4 
1. 

9 


37 
33 
84 
73 
88 
76 
89 
63 
42 
39 


a  12 


1.08 

a  81 

5.47 
5.21 
4  74 
2  76 
4  75 
2  59 
4  60 
.98 


a60 


4  75 

a  54 

47.90 

5.36 

a  26 

3a76 

a  16 

217 

39.85 

4a3 

2  56 

3a  40 

7.30 

435 

52  26 

a  77 

403 

4L05 

a  24 

a23 

41.63 

a  18 

aoo 

45.66 

2  85 

1.89 

47.68 

a  76 

204 

4a  13 

4  67 

a  31 

4a  24 

12  67 

a  10     4  74 

a39 

4  19  !  2  82 

7.58 

4  90     a  28 

a42 

5.82 

a  57 

a  01 

aa3 

203 

1.72 

299 

1.54 

5.06 

a  67 

.83 

259 

413 

a45 

5.27 

a  24 

1.24 

7.82 

4  60 

7. 55 

5.  85  ,  4  53     a  10 


5.83 
1.53 
a  09 
4  25 
486 
1.22 
a  50 
1.85 
a  42 
2  50 


a  51 
a  27 


a  27 
a94 

a  76 

2  60 

a  49 

a  17 

1.73 
1.93 

a  96 

2  20 

a  70 
a  39 


418 

a  61 


2  96 


56 
18 
01 


1.94 


4. 

a 

2 


56 
43 


1.34 
1.36 
4.52 
a  12 
1.29 
4.83 
4  89 


280  '  ao4    a25    a. 30 


a  37 


a  45  ,  a  72 


a  No  n-cord  at  (lardlnor  from  July.  1890,  to  Dect'iiiher,  1892.  inclusive. 
b  Missing  records,  1890-1892,  supplied  from  Lewiston  records. 


52  32 
4a  04 
45.  03 
42  64 
37.97 
4210 
4a  35 
47.29 
:i9.60 
48.32 


44  45 


a  21 

4.05 

205 

4  70 

4.19 

4a  37 

218 

4  06 

4.39 

4.86     2  96 

39.99 

2.  'Mi 

aoo 

2  65 

a  26     a  56 

47.02 

.34 

7.00 

202 

1.14 

a  5:^ 

41.83 

..32 

an 

4.48 

2  84 

a  67 

.38.88 

4  22 

211 

a  14 

a  29 

a  05 

52  82 

a  21 

1.98- 

a94 

2  86 

2  CO 

42  61 

2  82 

acw 

a  67  !  a  06 

4  68 

47.64 

a  42 

1.05 

2  44  '  a  64 

a  61 

.M.65 

4,33 

7.12 

a  72 

a7i  1  a98 

1 

a  55    a  86 

4.20 

M.OO 

2  84 

4.:« 

4a  57 

a  74    a  30 

4.44     4  34 

a  82 
a  51 

44  73 

1.60 

2  56' 

4.59 

a  44 

41.56 

1.12 

a  27     a  23 

a  90     1.83 

a  13 

40.89 

2  30 

a  08 

a  81 

4  25 

2  21 

2  80- 

34.06 

4.55 

a  28     1. 21 

1. 82     a  85 

4.40 

37.07 

a  18 

2  88     7. 60 

2  M     4. 12 

1.52 

4201 

a  15 

2  66 

an 

.92     a99 

a8:i 

4a  72 

.98 

a  73 

2  90 

6. 23     4. 57 

2  74 

42  50 

a  48 

1.08     a90 

1.85     2  42 

2  61 

.34.90 

1.87 

2  77     2  45 

4  47 

a  28 

1.64 

51.12 

4  26 

a54 

208 

418 

2  41 

9.43 

51. 45 

2  07 

4  46 

a  22 

4.90 

1.21 

a  35 

4a  15 

4  77 

2  90     1. 34 

a  82    i.a3 

a  56 

39.83 

1.25 

4  53     a09 

202    2:» 

2  28 

39. 97 

4  52 

203  1  409 

.78 

a  95 

a  12 

:vi.70 

41.40 
44  41 
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WATER   RESOURCES   OF    KENNEBEC   RIVER   BASIN. 


Monthly  and  annual  precipitation  in  Kennebec  hatin — C'Ontinued. 

GRANT  FARM. 


Year. 


Jan.    Feb. 


l£ftr.    Apr.  '  May 


1904. 
1905. 


0.38     1.70  ,  1.30  '  4.01 
'  4.05 


June.!  July.  Aug. 


2.01 
2.66 


3.96     2.55 
2.70       .79 


Sept. 


Oct. 


7.85  !  2.72 
1.15;    .48 


Nov.  I  Dec 


1.31 
1.62 


I 


Annual. 


GREENVILLE. 


1904 

1 

1905 

1.91 

1906 

1.20 

1.23    

2.20 

I 

I  5.27 
I  3.22 


JACKMAN. 


3.60 
3.99 

6.85 
2.52 
&28 

4.00 
L43 

7.63 
2.82 

2.44 

.86 

0.47 
2.51 

i.22  «... 

a  43 

1 

1 

1894 

2.25 

1897 

1903 

2.32 

1904 

1905 

2.42 

1906 

1.57 

1.48 

1.79 
2.55 
3.30 

I 

1      i 

2.20 

0.95     5.00 
1.51    

4.00  1  6.23 

2.45 

4.20 

L68 

' 1 

4.65 

, 

1.91    

1 

1.52 
L91 

1.82 
2.10 

.94 

1.28 
3.15 

.84    

' 



1.57 

1.85     4.33 

3.72  , 

1 

KENTS  HILL. 


1891. 
18^2. 
1893. 
1884. 


6.28 
4.88 
2.41 

3.41 
1.60 
4.53 
1.32 

5.37  '  1.86 
1.79  i  1.05 
2.95  i  2.85 


1.98 
2.79 

6.76 


ao5 

5.75 


4.50 
2.48 


4.00 
6.30 


1.50 
4.98 


2.12 
L25 


1.79 
a96 


5l57 
L37 


41.42 
38.22 


KINEO. 


1895 

2.11 

.37 

2.82 

4.24 

l.Z»    1.22 
2. 51     4. 49 
1.95     2.43 
6.90  ,     .82 
aso  ' 

2.03 
2.24 
a  27 
2.22 

2.58 
2.46 
a  96 

a  26 

2.47 
2.50 

4.07 

4.90 

1.45 
a  27 

2.62 
4.60 

0,87 
a  61 
L52 

5.47 
1.95 
2.69 

2.99 

.90 

2.25 

32.30 

1890 

4.02  1  2.00 

a 37    ail 

30.29 

1897 

37.68 

18J^8 

.90 
7.37 
5.21 
1.95 
4.03 

a  30 

1899 

a  20 

a  49 

.75 
4.67 
2.79 
2.71 

a94 
a  24 
6.55 
6.15 

1900 

5.17 
2.65 
2.15 
2.36 

a47    aoo 

1.80     1.45 

a  60     4.73 

4.99 

2.65 
'i.54" 

1.51 
2.55 
a  01 

2.55 

.94 

5.46 

1 

1901 

2.26 
aa40 

2.70 
.81 

7.40 
2.01 

35.85 

1902 

42.67 

1903 

2.01 

1904 

' 

' 

Mean,  1895-1897 
1901-2 

2.02 

2. 24     2.  W) 

a  01 

2.88 

4.20  '  4.49 

an 

2.75 

2.33 

2. 72     a  11 

3&72 

MADISON. 


1894              •    .   .   . 

3.23 

2.25 

1.70 
11.04 
6.32 
2.79 
2.13 
4.83 

1.45 
a  62 
1.94 
7.6,3 

4.75 

6.00 

2.12 

a28 

5.93 
2.30 

4.81 

a  70 

.76 

5.30 
6.61 
2.40 

1902 

a  91    a  88 

5.49     7.45     2.29 

L42 
1.17 
1.23 
4.60 

4.63 
1.43 
1.55 
a  45 

59.  U7 

190:^ 

4.34 

2.28 
4.08 
4.04 

a98 
1.71 
1.61 
2.99 

.23 
6.63 

a72  ;  5.37 

3a  96 

1904 

aSO     6.10  ,  7.38  '  6.34     2.98 
4.65     5.75  !  2.23  .  5.61     1.13 

49.98 

1905 

2.S9     a  73 

4.27  1  6.12 

1 

4L56 

1900 

5.72 

i            f 

1 

1 

Mean,  1902-1905. 

a  05 

2.80 

5.57 

a  94 

4.02     4.80 

1 

4.88 

4.40 

4. 10     a  28  i  2. 10 

2.76 

46.36 

a  No  record;  figures  supplied  from  The  Forks  record. 
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Monthly  ami  anniLal  precipitation  in  Kennebec  bann — Continued. 

MAYFIELD. 


Year. 

Jan.    Feb. 

Kar. 

Apr. 

May. 

2-37 

1891 

3.75 

1592 

1893 ' 

1.86  .  5.65 

1894 ' 

1.17  1  4.8.3 

1895 1 

6.21  :  a  83 

lH9<i 

0.94 

2.34  =  a  02 

1897 

4.56  <  &04 

1898 ' 

2. 26     1. 88 

1899 

1900 - 

1901 

1902 

1903 

1904 

19a5 

2.50 
6.27 
2.60 
3.21 
5.48 
3.07 
4.25 
2.69 

4.00 
7.39 
1.20 
3.60 
3.27 
1.81 
ol.U 
2.01 

4.87 
5.65 
5.55 
9.50 
5.35 
2.76 
1.00 
5.24 

.99 
1.67 
6.33 
4.16 
1.56 
a  42 
2.17 
2.70 

a  02 

5l84 
2.26 
a40 
.58 
6.86 
a29 

1906 

ago 

Mean,  1889-1905. 

a  91 

3.20 

• 

4.95 

2.89 

a  61 

a  34 

8.36 
2.69 
6.45 
a  03 
a  13 

a4i 

2.94 
2.04 
a  31 
2.94 
7.39 
6.64 
a  17 
a39 
4.61 


4.11 


&11 
2.73 
a27 
2.65 
4.44 
6.07 
8.04 
1.52 
4.79 
4.48 
5.40 
2.95 
&27 
4.41 
4.38 


4.78 
9.19 
5l20 
2.05 
a86 


90 
07 
43 
05 
25 
5l25 
6.36 
a  03 
a  32 
1.86 


4.53 


a  45 


1.58 
5.()3 
4.21 
5.71 
2.09 
a  31 
a  01 

a  57 
a33 
a  26 

2.63 
4.33 

.85 

a  73 

4.40 


aso 


Oct. 


1.66 
1.60 
7.37 
6.41 
2.26 
4.77 
1.43 
a  79 
1.71 
2.99 
a  43 
a83 

a  12 

2.42 
.90 


Nov. '  Dec. 


Annual. 


2.91 


2.91  I 
a  14 
a  49 

2.48 
7.63 

an 
a  12 
ao2 

2.19 
7.43 
2.24 
1.65 
1.61 
1.58 
2.87 


2.80 


5. 84 
1.24 
a43 
1.14 
a  05 
1.10 
8.63 
4.12 

ao6 

1.47 
2.69 


a  45 


ROACH  RIVER. 


SOLON. 


1002. 
1903. 


a  78 


a20     4.62  I I  2.92     a43 


2.81 


4.90 


&39  I  a43 

I 


2.30 


a  10 


WINSLOW. 


3a  64 
50.54 
4a  46 
56.50 
39.70 
42.02 
32.32 


4a  31 


1901 

. 

1               1 

1 

2.95 
1.16 

&;r5 
2.70 

1902 

a  25 
2.06 

a82   a 37 

4.90  1  a76 

1 
1 

1.21     a  56 
2.23  ' 

9.29  j  4.% 

a32 

a  21 

1903 

1 

THE 

FORKS. 

1901 

1 
I 

a  31* 

a  40 

l.GO 
2.23 

2.  (JO 
2.30 
1.73 
1.34 
2.90 

8.80 

a  10 

2.97 

•1.58 

2.40 

1902 

a  50  ,  a  35 

2. 30     a  63 
2.95     1.40 
a  39  .  1.11 
2.24  1  2.05 

a 60     a20  ,  4.62 
4.42     l.a^  I    .61 
1.95  1  a  70  1  a  06 
1.30     1.68     a  58 
4.20     2.18     a  13 

6.42 
4.36 
4.64 
4.33 

2. 92     a  43 

a  39 

.91 

6.82 

47.32 

19a3 

4.58 
7.53 
a37 

a  24 

2.69 

1.86 

31.70 

1904 

41.91 

1905 

a  47     1.24 

30.63 

1906 

a  07 

1 

2.51 

Mean,  1902-1905. 

a04     2.37 

a34  ;  2.48     a47 

4.94 

4.<iO 

2.81 

4.15 

2.12 

2.07 

37.90 

1895 

' 

1.56 
a  86 

a  02 

2.77 

2.04 
2.(36 
.(i8 
a  38 
1.34 
4.86 

a  28 
a54 
a  31 

2.64 
.62 

6.52 
2.89 
4.96 
a  86 
1.76 

a  00 

1.38 
1.17 
1.34 
1.62 
4.00 

1S96 

0.40 

M.51 

4.67 

2.88 

6.a5 

2.91 
2.31 
4.14 
2.5S 
a  66 
2.78 

a  40 

1.39 
4.91 
2.45 
a  27 

.65 
1.49 
a  01 
1.51 

.93 
1.33 

6.24 
a  06 
1.05 
4.10 

a2i 
a  15 
a90 

7.15 

a4i 

.83 

a  33 

1. 74     2.  52 
2.44     a  30 
2.44     1.51 
1.00     2.32 
1.95     fi.32 

4.50  6a  97 

2. 51  2. 24 
2. 21       .  31 
a  38     4.91 
2. 20     2.  a3 
2.78  ■  1.64 

2.33 
a34 
a  42 
1.13 
4.09 
2.51 
4.61 
4.47 
1.47 
a39 
a  28 

a  46 
a5o 

1.95 
6.81 
4.17 

a  31 

2.62 
4.a3 
2.62 
4.26 

a  50 
a  42 
ao9 

1.29 
2.71 
1.50 
1.90 
M.64 
a23 
4.25 
2.98 
1.65 
2.82 

36.38 

1897 

40.33 

1898 

36.64 

1899 

.25  '  4.03 
2. 55     a  26 

29.97 

1900 

51.67 

1901 

4.54 

64.46 

a37 

4.94 
2.03 

a  92 

2.29 
1.01 

a84 
a  20 

44.35 

1902 

42.39 

1903 

37.83 

1904 

3a  47 

1905 

30.47 

1906 

1 

a  54 

Mean,  1896-1905. 

a  44 

2.60 

4.51 

2. 64     a  19 

a  08 

a  91 

a  22 

a  03 

2.80 

2.91 

38.87 

oNo  nxiord;  fl|?ures  supplied  from  The  Fork.s  n«ord. 
6  No  record;  figures  supplied  from  Gardiner  record. 

The  table  of  average  precipitation  and  fig.  3  have  been  prepared 
from  the  foregoing  data,  for  the  purpose  of  computing  the  ratio  of 
run-off  to  rainfall  at  Waterville.  They  represent  fairly  well  the 
average  precipitation  on  the  basin  above  Waterville  after  and  includ- 
ing 1895.     Probably  the  figures  for  the  years  previous  to  1895  are 
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slightly  too  great,  as  in  those  years  no  stations  were  maintained  in  the 
northern  part  of  the  basin,  where  the  precipitation  is  considerably 
less  than  it  is  farther  south.  The  values  given  in  the  table  are  based 
on  the  following  records:  Fairfield,  1891-1906;  Farmington,  1891-1^06; 
Kineo,  1895-1898,  1900-1902;  Madison,  1894,  1902-1906;  Mayfield, 
1891-1906;  The  Forks,  1903-1906. 

50 


45 


35 


30 


' 

* 

.... 

.... 

.... 

'"""' i 

Highest 

1 

-49.0 

p 

-1 

1 

•-m 

— 

'  ^m 

" 

- 

- 

- 

- 

Mea 

n  "f  0 

rl5y 

rs.- 

39-82 

— 1 

^ 

.^ 

• 

• 

— 

' 

Lowest  -  30.9      1 
1                1        1 

40       — B^BT 


1890  1895  1900  O05 

Fia.  3.— Mean  annual  precipitation  on  Kennebec  basin  above  WateivlUe,  Me.,  1801-1905. 

Average  precipitation  in  Kennebec  drainage  basin  above  WaierviUe,  1891-1906. 


Year. 

Jan. 
6.3 

Feb. 
2.1 

Mar. 

Apr. 
2.6 

May. 

June. 
3.1 

July. 

Aug. 
4.3 

Sept. 

Oct. 
1.5 

Nov. 

Doc. 
5.1 

Annual. 

1891 

as 

2.2 

4.4 

1.7 

2.6 

42.4 

1«)2 

4.4 

2.3 

2.1 

0.8 

3.2 

6.8 

2.0 

6.6 

4.3 

1.6 

4.2 

4.2 

40.0 

\mi 

2.1 

3.3 

2.0 

2.1 

5.3 

2.2 

2.4 

4.0 

3.1 

6.0 

2.4 

2.9 

38.4 

1894 

2.4 

1.8 

1.0 

1.2 

4.6 

4.6 

2.3 

2.9 

6.0 

4.8 

2.5 

2.3 

36.0 

181)5 

2.8 

.9 

1.6 

4.4 

2.8 

2.9 

3.2 

4.3 

1.0 

1.7 

6.1 

4.7 

37.0 

1890 

.  1 

3.7 

7.0 

2.0 

2.7 

2.5 

4.4 

3.0 

4.0 

3.5 

3.3 

1.1 

39.1 

185)7 

3.0 

1.9 

3.2 

3.3 

4.9 

3.0 

7.2 

3.8 

3.0 

1.0 

4.4 

3.2 

43.1 

1«)8 

4.9 

0.8 

1.0 

2.2 

1.0 

3.3 

1.5 

3.7 

3.3 

4.4 

4.3 

1.3 

3&3 

lim 

2.4 

3.3 

4.0 

.9 

2.2 

1.8 

5.4 

.9 

3.0 

1.5 

2.4 

2.5 

309 

1900 

5.0 

0.8 

5.0 

,     1.3 

4  0 

3.9 

4.6 

1.8 

3.1 

3.4 

6.5 

1.9 

485 

1901 

2.7 
2.9 

1.5 
3.0 

3.9 
,     8.3 

!     0.0 
3.3 

1    2.3 
4.3 

3.8 
0.1 

3.9 
2.7 

3.9 
4.5 

2.2 
3.8 

2.8 
4.9 

2.3 
1.2 

7.6 
4.0 

42.9 

1902 

49.0 

1903 

3.9 

3.4 

'     5.0 

1.9 

.5 

4.8 

4.8 

2.9 

.9 

2.7 

1.4 

2.9 

35.7 

1904 

3.0 

1.5 

2  9 

5.4 

5.8 

2.9 

5.1 

4.9 

5.8 

2.4 

1.6 

1.6 

42.8 

1905 

3.9 
2.8 

1 

1.1 

,     1.3 
1     4.0 

'     2.1 
1     2.0 

3.1 
,    3.9 

3.9 
4.4 

4.2 

2.1 

4.2 

1.0 

3.4 

2.9 

1 

33.2 

1906 



Mean,  1891-1905. 

1 

1 

1     • 

39  82 
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SNOW  STORAGE  AND  WATER  EQITIVAL.ENT. 

The  measurement  of  snow-fall  by  catching  it  in  the  ordinary  rain 
gage,  as  rain  is  caught  in  the  summer  season,  is  liable  to  considerable 
error,  owing  to  the  deflection  of  air  currents  by  the  gage.  The  snow- 
flakes  being  light,  tend  to  be  carried  over  or  diverted  from  the  mouth 
of  the  gage,  especially  when  considerable  wind  is  blowing.  It  is  there- 
fore desirable  to  supplement  winter  precipitation  records,  obtained 
by  the  use  of  the  rain  gage  with  measurements  of  the  actual  depth 
of  snow  upon  the  ground  from  time  to  time,  t»ken  at  some  level 
place  where  an  average  depth  prevails,  and  with  determinations  of 
the  water  equivalent  of  the  snow,  obtained  by  melting  a  prism  of  it. 
Records  of  this  nature  have  been  kept  since  the  winter  of  1903-4  at 
several  of  the  precipitation  stations  in  the  Kennebec  basin,  and  the 
data  thus  obtained  are  presented  in  the  following  table : 

Water  equivalent  of  snow  in  Kennebec  basin. 


Station. 


Date. 


(xrant  farm February  1 1, 1904. 

Do ;  April  21,  1904 

Do D«^iiil>er  31,  1904. 

Do j  March  1,  1905 

Do I  DecemlHT  31,  1905. 

Do '  January  28,  19(K».. 

Cheauncook ,  February  7,  1904. . 

Do I  March  11,  1904 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


do. 

do 

February  22,  1905. . 

March  27,  1905 

Novem])er  12,  1905. 

January  1, 1900 

February  1,  190<i... 
February  16,  190ti.. 
March  15,  1900. 


CJneenWUe December  16,  1905. 

Do '  December  30,  1905 . 

January  17,  1906... 
Febniary  17,1900.. 

March  6,  1900 

March  19, 1906 

March  28,  1906 

February  2,  1904... 
January  — ,  1905. . . 

March  22,  1905 

February  4,  1904... 
February  20,  1904.. 

March  8,  1904 

....do 


Do. 

Do.... 

Do.... 

Do.... 

Do.... 
Jackman . . 

Do.... 

Do.... 
The  Forks. 

Do.... 

Do.... 


Do 

Do i  April  20,  1904 

Do January  17,  1905 

Do 

Do 


February  1.  11X)5.. 

Februarj"  15,  1905. 

Do '  March  2,  1905 

Do 1  March  10,  1905 

Do 1  Deconi])er  15,  1905. 

Do ". I  January  15,  1906.. 

Do February  17.  1906. 

Do 1  March  15,  U)06 

Do '  April  15,  1906 


Madison ,  March  19,  1903 

Do I  Febniarv  20,  1904. 

Do '  Febnia rv  3.  1«)5. . 

Winslow January  15,  11»5.. 

Do March  1,  1905 

Do March  15,  HW5 


Depth  of 
snow. 

Water 
equiva- 
lent. 

Ratio: 
Water 

to 
Snow 

Inches. 

Inches. 

» 

20 

6.92 
5.88 
1.55 

0.296 

15 

.103 

33 

7.78 

.236 

11 

2.4 

.218 

40 

8.25 

.206 

27 

4.03 

.149 

12 

1.20 

.100 

14 

1.32 

.094 

las 

1.44 

.087 

25 

43 

.172 

10 

4.0 

.400 

12 

1.56 

.130 

15 

2.75 

.183 

10.33 

4.10 

.397 

17 

2.97 

.175 

22 

5.96 

.271 

12 

1.89 

.158 

10 

1.85 

.185 

12 

2.6 

.208 

11 

2.05 

.186 

.    9 

2.22 

.247 

13 

3.58 

.275 

48 

11.85 

.247 

28 

6.20 

.221 

23 

3.2 

.139 

23 

5.2 

.226 

20 

4.10 

.208 

18 

4  33 

.240 

24 

0.20 

.258 

18 

5.30 

.294 

9 

3.54 

.395 

27 

5.4 

.200 

27 

5.3 

.196 

35 

7.0 

.200 

28 

5.5 

.196 

23 

5.4 

.234 

12 

1.5 

.125 

«14 

3.0 

.257 

22 

5 

.227 

34 

6.5 

.191 

16 

5  6 

.350 

10 

4.60 

.4«) 

32 

4.8.i 

.151 

26 

5.46 

.210 

17 

4.27 

.251 

32 

8 

.250 

27 

7.5 

.278 

a  Heavy;  one-half  inch  ice  on  ground. 
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Fig.  4  shows  graphically  the  water  equivalent  of  snow  on  the  ground 
at  The  Forks,  determined  at  different  times  during  the  last  three 
seasons.  A  comparison  of  all  the  stations  in  the  previous  table  indi- 
cates that  The  Forks  is  fairly  representative  of  the  whole  Kennebec 
basin,  as  regards  depth  of  snow  and  its  water  equivalent,  so  that  this 
diagram  may  be  said  to  show  approximately  the  snow  storage  cf 
water  in  the  basin  during  the  last  three  winters. 


INCHES 


DEC 


JAN 


FEB. 


MAR 


APR. 


INCHES 
40 


DEC.  JAN.  FEB  MAR.  APR. 

1 10.  4.— Water  equivalent  of  snow  on  the  ground  at  The  Forks,  Me. 

8TKKAM  FliOW. 


SOURCES  OF  INFORMATION. 


The  water  flowing  in  surface  streams  forms  one  of  the  most  valuable 
natural  assets  of  any  country  and  is  an  important  factor  in  the  devel- 
opment of  its  commercial  and  agricultural  resources.  Data  in  regard 
to  the  regimen  and  total  flow  of  streams  and  of  the  conditions  which 
affect  this  flow  are  of  primary  importance  to  their  economic  use. 


MEASUREMENTS    OF   STREAM    FLOW.  25 

Users  of  surface  waters  have  for  a  long  time  recognized  the  value 
of  data  in  regard  to  flow,  and  have  collected  much  information  rela- 
tive to  the  streams  in  which  they  are  interested.  The  general  demand 
for  information  on  this  subject  led  to  the  organization  cf  the  hydro- 
graphic  work  of  the  United  States  Geological  Survey,  and  as  a  result 
records  of  discharge  for  the  more  important  streams  in  the  United 
States  are  now  generally  available. 

In  the  Kennebec  basin  the  water  users  have  been  active  for  many 
years  in  keeping  records  of  gage  height  and  discharge;  in  fact,  it  was 
chiefly  owing  to  the  interest  shown  here  and  the  urgent  requests 
from  this  part  of  the  State  for  more  extended  information  that  hydro- 
graphic  work  was  begun  by  the  United  States  Geological  Survey  in 
Maine  in  1901.  Since  that  time  systematic  measurements  of  flow 
have  been  carried  on  by  the  Survey,  not  only  in  the  Kennebec  basin 
but  on  most  of  the  important  rivers  of  the  State .%  The  combined 
records  from  these  two  sources  furnish  a  most  valuable  collection  of 
facts  relative  to  the  water  resources  of  this  area.  The  following  pages 
contain  a  compilation  of  these  data,  which  have  been  carefully  revised 
and  adjusted  in  accordance  with  the  best  information  available  to 
date. 

FIELD  METHODS. 

Data  collected  by  private  parties  have  generally  been  obtained  at 
power  plants  where  the  discharge  is  divided,  part  going  over  a  dam, 
part  through  the  wheels,  and  part  through  by-channels.  The  flow 
over  the  dam  is  obtained  from  the  measured  head  by  the  use  of  a 
weir  formula,  that  through  the  wheels  by  the  use  of  each  wheel  as  a 
meter,  and  that  through  the  by-channels  by  means  of  weirs  or  by 
current-meter  measurements.  The  sum  of  these  components  is  the 
total  discharge  of  the  river  at  the  section.  The  general  methods  used 
at  stations  of  this  character  are  fully  described  in  Water-Supply 
Paper  No.  150  "  (Weir  experiments,  coeflScients,  and  formulas,  by  R.  E. 
Horton) ,  and  the  use  of  turbines  for  measurement  purposes  is  explained 
in  detail  in  Water-Supply  Paper  No.  180  (Turbine  water-wheel  tests 
and  power  tables,  by  R.  E.  Horton). 

The  Geological  Survey  has  generally  collected  its  data  at  current- 
meter  gaging  stations  located  at  points  at  which  it  is  considered  that 
the  information  will  be  of  special  value.  At  these  stations  observa- 
tions of  stage,  or  gage  height,  of  discharge,  andof  general  conditions 
form  the  base  data  for  computing  the  daily  and  total  flow  of  the 
stream.  The  methods  used  in  selecting  current-meter  stations  and 
in  collecting  data  are  fully  described  in  Water-Supply  Papers  Nos. 
94  and  95.'    They  may  be  briefly  stated  as  follows: 

a  The  first  edition  of  the  paper  has  been  exhausted.    The  second  edition,  including  revisions  and 
Aome  additionul  data,  has  been  published  as  Water-Supply  Paper  No.  200. 


26  WATER   RESOURCES   OF    KENNEBEC   RIVER   BASIN. 

The  selection  of  a  site  for  a  gaging  station  dei>ends  primarily  on 
the  facilities  for  making  the  measurements  of  discharge,  and  these 
stations  have  accordingly  been  classified  as  bridge,  cable,  boat,  or 
wading  stations.  PI.  II,  A,  shows  a  typical  cable  station.  The 
length  of  time  a  station  is  maintained  depends  largely  on  the  needs 
of  each  locality  and  the  facilities  f(:r  making  the  measurements.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain 
information  concerning  the  minimum  flow;  if  water  is  to  be  stored, 
the  maximum  flow  also  receives  special  attention.  In  all  sections  of 
the  country  permanent  gaging  stations  are  maintained  for  general 
statistical  purposes,  to  show  the  conditions  existing  through  long 
periods.  They  are  also  used  as  primary  stations,  and  in  connection 
with  short  series  of  measurements  serve  as  a  basis  for  estimating  the 
flow  at  other  points  in  the  drainage  basin. 

The  gage  heights  are  observed  daily  on  the  vertical  staff  or  some 
other  type  of  gage,  by  some  person  living  near  by.  The  average  of 
the  gage  readings,  if  more  than  one  is  taken  in  any  day,  is  used  as  the 
mean  gage  height  for  that  day. 

The  measurements  of  discharge,  which  determine  the  quantity  of 
water  flowing  past  the  gaging  station  at  a  given  stage  and  time,  are 
made  by  hydrographers  of  the  Survey,  who  visit  the  stations  at  inter- 
vals. Tliis  discharge  is  the  product  of  the  area,  which  is  obtained  by 
soundings,  and  the  velocity  of  the  current,  which  i3  usually  measured 
by  some  type  of  current  meter. 

The  current  meter  is  primarily  an  instrument  for  measuring  the 
velocity  of  moving  water,  and  consists  essentially  of  a  wheel  with 
vanes,  which  may  be  shaped  like  those  of  a  windmill  or  of  a  screw,  or 
with  cups  like  those  of  an  anemometer,  the  necessary  qualification 
being  that  moving  water  shall  readily  cause  the  wheel  of  the  meter  to 
turn.  Each  meter  is  rated  before  use.  The  rating  is  done  bv  moving 
the  meter  through  still  water  at  various  observed  speeds  to  determine 
the  relation  between  the  velocity  with  which  the  meter  moves  through 
the  water  and  the  revolutions  of  the  wheel.  This  relation  having 
been  determined,  the  meter  is  u$ed  in  running  water,  the  revolutions 
per  unit  of  time  noted,  and  the  velocity  of  the  water  computed. 

In  making  the  measurements  an  arbitrary  number  of  points  are 
laid  off  on  a  line  perpendicular  to  the  thread  of  the  stream.  At  these 
points  the  velocity  and  depth  are  observed.  They  are  known  as 
measuring  points,  being  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  on  the  size  and  conditions  of  the  stream. 
Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging 
section  into  strips.  For  each  strip  or  pair  of  strips  the  mean  velocity, 
area,  and  discharge  are  determined  independently,  so  that  conditions 
in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 
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OFFICE  METHODS. 

For  obtaining  the  daily  dischai^e  at  current-meter  gaging  stations 
it  is  necessary  that  sufficient  measurements  be  taken  to  cover  the 
range  of  stage  as  indicated  by  the  gage  heights.  With  these  and  the 
other  information  in  regard,  to  the  station,  it  is  possible  to  construct  a 
rating  table  which  will  give  the  discharge  corresponding  to  any  stage 
of  the  stream. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  the  conditions  at  or  near  the  gaging  station  remain 
constant;  (2)  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  being  neglected,  the  discharge  will  be  the  same  whenever  the 
stream  is  at  a  given  stage;  (3)  the  discharge  is  a  function  of  the 
stage  and  increases  gradually  with  it. 
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FlO.  5.— Rating,  area,  and  n)can  vfloeity  curves  for  Kennebec  River  at  The  Forks,  Me. 

The  plotting  of  results  of  the  various  discharge  measurements,  gage 
heights  being  used  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  abscissas,  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  Fig.  5  shows  a 
typical  rating  curve,  that  for  the  gaging  station  on  Kennebec  River 
at  The  Forks,  with  its  corresponding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product'  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  invariably  either 
concave  toward  the  horizontal  axis  or  a  straight  line,  unless  the  banks 
of  the  stream  are  overhanging. 

3697— IRR  198—07 3 
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The  form  of  the  mean  velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roug;hness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these  the  slope  is  the  principal  factor.  In  accordance  with  the 
relative  change  of  these  factors  the  curve  may  be  either  a  straight  line, 
convex  or  concave  toward  either  axis,  or  a  combinaticm  of  the  three. 
From  a  careful  study  of  the  conditions  at  any  gaging  station  the  form 
which  the  velocity  curve  will  take  can  be  predicted,  and  it  may  be 
extended  with  reasonable  certainty  to  stages  beyond  the  limits  of 
actual  measurements.  Its  principal  use  is  in  connection  wath  the  area 
curve  in  locating  errors  in  discharge  measurements  and  in  construct- 
ing the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  Between 
and  beyond  the  measurements  the  curve  may,  however,  best  be 
located  by  means  of  curves  of  area  and  mean  velocity.  This  curve 
under  normal  conditions  is  concave  toward  the  horizontal  axis  and  is 
generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half-tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  be  either  constant  or  increasing. 

The  determination  of  flow  of  an  iccrcovered  stream  is  much  more 
difficult  and  expensive  than  that  for  the  open  season,  on  account  of 
frequent  unstable  conditions  of  ice  cover  and  general  lack  of  informa- 
tion in  regard  to  the  laws  of  flow  of  water  under  ice.  This  subject  has 
been  taken  up  in  a  preliminary  way  in  Water-Supply  Paper  No.  187 
(Determination  of  stream  flow  during  the  frozen  season,  by  H.  K. 
Barrows  and  R.  E.  Horton),  which  also  contains  a  large  amount  of 
data  regarding  the  flow  of  Kennebec  River  at.North  Anson  during  the 
frozen  season  and  a  description  of  methods  used. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  ** run-off*'  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  nin-off  in  second-feet  per 
square  mile,  and  (2)  those  which  represent  the  actual  quantity  of 
water,  as  nm-off  in  depth  in  inches  and  acre-feet.  Those  used  in  this 
report  may  be  defined  as  follows: 

'^Second-feet"  is  an  abbreviation  for  cubic  feet  per  second  and  is 
the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot  wide  and  1 
foot  deep  at  i\  rate  of  I  foot  per  second.  It  is  generally  used  as  a 
fundamental  unit  from  which  others  are  computed. 
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"  Second-feet  per  square  mile  *'  is  the  avera^je  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distribute:!  uniformly,  both  as 
retjan's  time  an  '  area. 

''  Run-off  in  inches''  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

EXPLANATION  OF  TABLES. 

As  far  as  available  the  following  data  are  given  for  each  regular 
gaging  station: 

1.  Description  of  .»<latiun. 

2.  List  of  <lii*(harg(»  iiK'a.'<ur(»nu»nt8. 

3.  Gage-height  tabh*. 

4.  Rating  tabh\ 

5.  Tables  of  daily  flow  for  Ptationa  located  at  dame. 

6.  Table  of  monthly  and  yearly  disrhargt^s  and  run-off. 

The  descriptions  of  stations  give  such  general  information  about 
the-  locality  and  ecjuipment  as  would  enable  the  reader  to  find  and 
use  the  station;  also,  as  far  as  possible,  a  complete  history  of  all  the 
changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  the  gage 
height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 

The  table  of  daily  flow  gives  the  mean  discharge  for  the  day. 

In  the  table  of  mcmthly  discharges  the  column  headed  '* Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest.  This  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  corre- 
sponding discharge  larger  than  given  in  this  cohnnn.  Likewise  in 
the  ** Minimum''  column  the  (juantity  given  is  the  mean  flow  for  the 
day  when  the  mean  gage  height  was  lowest.  The  column  headed 
**Mean"  is  the  average  flow  for  each  second  during  the  month.  On 
this  the  computations  for  the  remaining  columns,  which  are  defined 
above,  are  based. 
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ACCURACY  OF  DETERMINATIONS. 

After  the  description  of  each  gaging  station  a  statement  is  made 
of  the  probable  percentage  of  error  in  the  figures  for  mean  monthly 
flow.  No  refinement  has  been  attempted  in  the  determination  of 
this  percentage,  which  is  only  approximate,  and  which  is  based 
principally  on  the  error  of  the  discharge  measurements  with  refer- 
ence to  the  rating  curve  and  the  known  conditions  of  flow  in  the 
vicinity  of  the  gaging  section.  It  is  impossible  to  determine  closely 
all  errors  caused  by  temporary  or  gradual  changes  in  the  conditions 
of  flow,, unreliability  or  ignorance  of  the  observers,  changes  in  chain 
length,  or  ice  conditions. 

Errors  due  to  changes  in  conditicms  of  flow  are  relatively  small  for 
large  streams,  except  at  very  low  stages.  On  small  streams,  how- 
ever, a  temporary  obstruction  at  or  below  the  gaging  section,  causing 
a  change  in  area  of  cross  section  or  in  velocity  of  the  current,  ma^^ 
produce  large  errors  in  the  computed  daily  discharge.  As  a  rule, 
these  changes  do  not  occur  frequently  and  are  of  a  temporary  char- 
acter. For  example,  the  lodging  of  logs  on  the  controlling  point 
below  the  gage  reduces  the  velocity  and  hence  the  discharge  for  a 
given  gage  height.  A  few  days  later  a  sudden  rise  in  the  stream  may 
clear  the  channel  and  restore  nonnal  flow.  Unless  the  hydrographer 
has  chanced  to  make  a  measurement  of  discharge  during  the  period 
of  abnonnal  conditions  an  error  has  been  introduced  into  the  com- 
puted daily  and  monthly  flow.  Owing  to  the  limited  appropriation 
for  stream  gaging  and  the  large  number  and  wide  separation  of  the 
gaging  stations,  it  is  impossible  for  the  hydrographers  to  make  meas- 
urements frequently  enough  to  eliminate  all  errors  arising  from  these 
abnonnal  conditions.  It  has  further  been  fourcl  impracticable,  as  a 
rule,  so  to  instruct  the  observers  that  they  will  correctly  report 
unusual  conditions. 

Gradual  changes  in  the  conditions  which  affect  the  flow  can  be  esti- 
mated and  corrected  more  readily  than  temporary  changes.  Here, 
again,  the  hydrographer  is  often  handicapped  by  inability  to  make 
sufficient  measurements  to  show  property  the  varying  rate  of  change 
in  channel  conditions.  In  such  cases  the  daily  discharges  are 
obtained  either  by  an  indirect  method  based  on  the  assumption  of  a 
constant  rate  of  change  from  day  to  day  between  measurements  or 
by  a  series  of  rating  curves. 

Observers  are,  as  a  rule,  conscientious  in  reading  the  gages,  but 
with  few  exceptions  they  are  wholly  unfamiliar  with  engineering 
work  of  any  description.  The  observers'  records,  however,  are  exam- 
ined and  checked  by  hydrographers  and  large  errors  are  thus  elimi- 
nated. The  observers  are  usually  instructed  to  read  the  gage  to  the 
nearest  tenth  or  half  tenth  twice  each  day,  and  at  times  of  floods 
several  times  a  day.     In  high  and  medium  stages  the  errors  in  reading 
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the  gage  are  thus  negligible,  but  in  low  stages,  when  a  diflFerence  of 
one  or  two  hundredths  in  the  stage  of  the  river  or  slight  fluctuations 
during  the  day  cause  errors  of  several  per  cent,  it  is  evident  that  the 
Tegular  method  of  observation  is  inadequate.  Hence  monthly 
minimums  may  be  considerably  in  error,  but  it  is  believed  that  in 
general  the  monthly  means  for  months  of  low  flow  are  good  owing  to 
the  tendency  of  positive  and  negative  errors  to  offset  each  other. 

All  gages  maintained  by  the  Survey  are  checked  with  a  level  at  least 
once  each  season,  and  oftener  where  conditions  are  such  that  the 
gage  tends  to  settle  or  change  position.  Gage  readings  are  corrected, 
where  necessary,  on  the  basis  of  these  levels,  and  it  is  believed  that.no 
errors  of  any  consecjuence  in  gage  heights  bave  occurred  from  this 
source. 

Beginning  with  the  winter  of  1903-4,  facts  regarding  ice  cover  and 
extent  of  frozen  conditions  have  been  noted  at  several  of  the  gaging 
stations  by  the  observers.  No  attempt  has  been  made  to  give  winter 
records  of  flow,  except  for  Kennebec  River  at  North  Anson.  These 
are  based  on  numerous  current-meter  measurements  and  are  for  the 
most  part  probably  correct  within  10  to  15  j)er  cent.  The  Ilollings- 
worth  &  \\liitney  records  of  flow  at  Waterville  are  probably  not  in 
serious  error  during  the  winter  season,  as  at  this  time  most  of  tlie 
water  is  used  through  the  wheels,  which  are  not  affected  by  ice 
conditions. 

The  errors  described  in  the  foregoing  paragraphs  are  not  to  be  con- 
sidered as  appMng  to  every  station.  They  have  been  fully  treated 
here  in  order  to  call  to  the  attention  of  the  reader  the  possible  sources 
of  error  and  the  limitations  of  engineering  work  of  this  kind.  Although 
the  resulting  probable  error  may  seem  large,  it  should  be  remembered 
that  stream-gaging  data  and  records  of  flow  are  used  mainly  as  a  basis 
for  predicting  the  maximum,  minimum,  and  mean  discharge  of  a 
stream  to  be  expected  in  future  years.  Since  the  mean  annual  flow 
of  a  stream  may  be  several  times  larger  one  year  than  it  is  the  next,  it 
is  seen  that  for  records  of  short  duration  an  estimate  which  involves 
an  error  even  as  great  as  50  ])er  cent  is  not  without  value.  On  the 
other  hand,  it  is  a  waste  of  money  and  needless  refi.nement — indeed, 
virtually  impossible — to  obtain  values  much  closer  than  3  per  cent  in 
ordinary  current-meter  work. 

Special  emphasis  is  laid  on  the  fact  that  the  value  of  stream-gaging 
data  is  determined  mainly  by  the  number  of  years  during  which  the 
record  has  been  maintained,  and  not  so  much  by  the  degree  of  accu- 
racy of  the  mean  discharge  for  each  year;  that  is,  the  longer  the 
record  the  more  nearly  does  it  give  the  maximum,  minimum,  and 
mean  flow  which  may  be  expected  in  the  future. 

Monthly  means  which  are  stated  in  the  descriptions  to  be  within 
5  per  cent  of  the  true  flow  are  considered  to  be  very  good,  and  those 
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within  10  i>er  cent  are  considered  close  enough  for  all  practical  pur- 
poses. Errors  in  monthly  means  which  are  greater  than  15  per  cent 
are  due  either  to  an  insufficiency  in  the  number  of  measurements,  or 
to  poor  natural  conditions  which  could  not  be  avoided,  or  to  changes 
at  the  gaging  station  which  could  not  be  foreseen  at  the  time  of  its 
establishment.  It  should  further  be  noticed  that  the  larger  errors 
occur  in  daily  discharges  at  the  highest  stages,  which  continue  only 
for  a  few  days,  and  hence  the  effect  on  the  accuracy  of  the  monthly 
mean  is  not  so  great  as  might  at  fii'st  appear.  Also  by  far  the  greater 
number  of  gage  heights  are  for  medium  stages,  where  the  error  of  the 
rating  curve  is  rarely  as  great  as  10  per  cent  and  is  usually  much  less 
than  5  per  cent.  The  errors  of  the  daily  discharges  are  c/ften  consid- 
able,  v;wing  to  fluctuation  of  the  river  height.  The  maxinmm  and 
minimum  flow  for  the  month  may  also  have  an  additional  error,  due 
to  the  fact  that  they  are  basted  <a\  the  extreme  low  or  high  part  of  the 
rating  -curve,  which  is  usuall}"  not  so  well  defined  as  the  intermediate 
portion.  In  the  mean  monthly  flow,  however,  for  which  the  esti- 
mates of  accuracy  are  made,  the  error  is  reduced  to  a  very  small 
amount,  owing  to  the  compensation  of  variable  negative  and  positive 
errors. 

USE  OF  DATA  ON  STREAM   FLOW. 

In  the  consideration  of  the  development  of  enterprises  which  depend 
largely  on  the  use  of  water,  it  is  eSvSential  to  have  detailed  and  accurate 
information  in  regard  to  flow.  This  information  should  include  data 
for  the  total  flow  of  the  year  and  its  distribution  by  days,  months, 
and  seasons. 

The  total  flow  is  givfcn  in  the  table  headed  *' Maximum,  minimum, 
and  mean  discharge,"  which  also  gives  the  maximum  and  mean  for 
the  months  stated,  and  shows  in  a  general  way  the  conditions  that  may 
be  expected  at  the  station. 

The  daily  distribution  and  duration  of  flow  may  be  found  either 
from  the  tables  of  daily  discharge  or  by  the  use  of  gage  height  and 
rating  tables.  For.  determining  the  durati.>n,  the  discharges  cr  gage 
heights  should  be  tabulated  according  to  their  size,  and  under  each 
should  be  entered  the  number  of  days  on  which  it  occurs  during  the 
year.  By  adding  these  figures  for  successive  years  and  averaging  the 
totals  a  result  may  be  obtained  showing  the  average  number  of  days 
during  the  year  when  the  stage  and  discharge  are  above  or  below  a 
given  amount.     These  values  may  also  be  plotted  in  a  curve. 

Wlien  estimates  <.f  flow  are  desired  at  points  on  a  stream  other  than 
those  where  continuous  measurements  have  been  made,  great  care 
must  be  taken  in  applying  these  published  data.  Very  frequently  it 
is  found  that  difiVrent  portions  of  the  same  drainage  area  will  differ 
greatly  in  run-off  and  the  general  regimen  of  flow.    Hence  serious  error 
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may  arise  in  applying  these  data  on  flow  by  simply  comparing  drain- 
age areas  at  the  two  points,  and  such  an  application  should  never  be 
made  unless  it  is  based  also  on  a  knowledge  of  the  conditions  aflFecting 
flow,  the  relative  amount  of  lake  or  pond  surface,  the  geologic,  topo- 
graphic, and  forest  conditions,  etc.  It  is  always  best  to  make  a  few 
actual  measurements  of  flow  at  the  desired  point  and  compare  these 
with  the  flow  at  the  same  time  at  the  regular  station;  or,  better  still,  to 
erect  a  temporary  gage  and  carry  observations  over  several  weeks  or 
more.  In  this  way  the  long-time  records  of  the  Survey  can  be  used  at 
various  places  along  the  river  and  made  of  general  value. 

LOCATION  OF  STATIONS. 


Tlie  location  of  the  vari,>us  gaging  stativ)ns  for  which  data  regarding 
flow  are  here  given,  is  indicatbd  on  PI.  I,  by  letters,  and  in  the  following 
table: 

(raging  stcUiorut  in  Kennebec  bcutin. 


Lett<»r 
on  ri.i. 


B 
C 

D 

E 
F 
(J 

n 

I 
J 


Uivpr. 


Ivociition. 


A      Kennelx«c Tho  Forks. 


Dato  pstabiish(>d. 


SopU»ml)or  2S,  1901 


I 


.do North  Anson I  Ootol)er  18,  1901 . 

.do WaUTvillo January  12,  1}*.)3. 


Moos(> 


I 


Hock  wood '  iS<»pt*'mlK>r-7,  1902. 


Roach Roach  River I  NovcnilxT  10,  1901 

Dead Th«'  Forks SoptemlxT  29,  1901 . . . 

Carrabassctt North  Annon OctoU'r  19,  1901 

Sandy Madison March  2:1,  1904 

M(>ssalon.sk(>c Wat^^rvilU' I  June  18,  1903. 


Cob bosiMwconUt* 0  ardinor . 


June  1(),  1H90. 


Established  by 


1.8.  (ttH)logical  Sur- 
vey, 
ao. 
Ilollingsworth  & 

Whitney  Co. 
II.  S.  Geological  Sur- 
vey, 
do. 
do. 
do. 
do. 
do. 
Oarrliner  WaU'r  Pow- 
er Co. 


KENNEBEC  RIVER  AT  THE  FORKS. 

This  station  was  established  September  28,  1901,  by  N.  C.  Grover, 
at  the  wooden  highway  bridge  across  Kennebec  River  at  The  Forks, 
about  2,000  feet  above  the  mouth  of  Dead  River.  Of  the  drainage 
area  at  this  station,  1,240  square  miles  are  tributary  to  Moosehead 
Lake  and  the  remaining  330  square  miles  drain  into  tlie  Kennebec  by 
small  streams  with  steep  slopes  and  no  storage.  Practically  all  land 
surfaces  above  this  point  are  in  forest. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the 
station,  is  unbroken  by  piers,  and  is  about  125  feet  wide  at  ordinary 
stipes  of  the  river.  The  current  is  swift  at  high  and  medium  at  low 
stages.  The  banks  are  high  and  rocky,  and  the  bed  is  rocky  and  per- 
manent. 

Discharge  measurements  are  made  from  the  bridge.  Tlie  initial 
point  for  soundings  is  cm  the  left  bank,  marked  by  a  rod  across  the 
bridge,  just  above  the  abutment  and  below  the  bridge  floor. 
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From  about  May  1  to  July  31  considerable  fluctuations  in  gage 
height,  ranging  in  amount  from  2  to  over  5  feet,  occur  daily,  owing  to 
the  regulation  of  the  flow  at  Indian  Pond  dam,  for  the  purpose  of  log 
driving.  The  morning  and  evening  records  obtained  by  the  observer 
represent  the  maximum  and  minimum  heights  of  each  day  during  this 
period,  as  well  as  can  be  determined.  The  mean  daily  discharge  dur- 
ing this  period  for  the  years  1903  to  1905,  as  given  on  page  39,  is  com- 
puted by  averaging  the  discharges  as  applied  to  the  morning  and 
evening  gage  heights,  account  being  taken  also  of  the  relative  length 
of  the  high  and  low  water  periods.  From  April  23  to  August  9,  1906, 
four  daily  gage  readings  were  made  and  used  in  computing  the  daily 
flow. 

There  are  two  gages — one,  a  vertical  rod,  is  attached  to  the  timber 
retaining  wall  on  the  left  bank,  about  75  feet  above  the  bridge;  the 
other  is  a  standard  chain  gage  attached  to  the  bridge  floor.  The 
length  of  the  chain  is  17.08  feet.  Gage-height  observations  are  made 
twic^  each  day  by  William  W.  Young.  The  datum  of  the  two  gages 
is  the  same  and  is  referred  to  bench  marks  as  follows:  (1)  The  top  of 
a  bolt  on  the  east  abutment,  on  the  north  side  of  the  bridge;  elevation, 
12.85  feet;  (2)  a  marked  point  on  the  floor  of  the  bridge  near  the  east 
end  of  the  gage  box;  elevation,  15.42  feet.  Elevations  are  above  gage 
datum,  which  is  565.44  feet  above  mean  sea  level,  as  determined  bv 
the  Kennebec  River  survey  of  1904  and  readjusted  in  1906. 

All  estimates  previously  published  for  years  prior  to  1905  have  been 
revised  on  the  basis  of  the  1905  rating  curve, 

Values  for  monthly  means  as  given  herewith  are  considered  to  be 
well  within  5  per  cent  of  the  tnie  flow.  Daily  discharges  are  subject 
to  much  larger  errors,  particularly  above  gage  height  6.0  feet  and 
during  the  log-driving  season. 

Discharge  measurements  of  Ketinebec  River  at  The  Forks. 


Date. 


1901. 


September  28 2.  tX) 

October  20 !       ..90 


hpignt.   chai^> 


Ffft.      Sec.-ft. 


-«  I 


3,. '500 


1902.  I 

April  25 .' '  3.  70 

June  l(i 5.00'      8,WK) 

June  25 |  4.75 

Septemljcr  29 '  2. 10 


1903.  I  I 

August  18 3. 95 

November  4 1 . 2(1 

Do 1.20  I 


Date. 


1904. 


1,800   '  July  27.... 
473    I  Augu.st29. 


I 


a  12 


Di»- 


GasG 
hei^t. '  charg**. 


Feet.   I  Sec.-ft. 
1.70  '         l,0iK) 


I 


1905. 


.Vpril  21 1      1. 90 

Julv  18 1.53 

5,iK)0      Sept<*mtKT  4 2.30 

1.480  , 

1906. 

:'  Sept«uiilH»r5 2.70 

4,180 
757 
769 


2.720 


1,200 
950 

i.oa) 


2,200 
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Daily  gage  height  t  in  feet  j  of  Kennebec  River  at  The  Forks. 


1. 

2. 

3. 

4. 

5. 
6. 


Day.  ' 


1901. a 


Sept.       Oct. 


Nov. 


2. 
2. 
2. 
2. 
2. 


8 

9 ' 

10 1 

11 ' 

12 

13 

14 

15 

16 

2. 
2. 
2. 
2. 
2. 
2. 


4 

4 

5 

5 

4 

55 
2.55 
2.65 
2.95 
2.0 


2.6 
2.6 
2.6 
2.6 
2.5 


2. 
2. 
2. 
2. 


1.9 
1.8 
1.7 
1.8 


1. 
2. 
2. 


L  _  _ 

Day. 

Jan.  .  Feb. 

1 

1 

Mar. 

1902.6 
1 

2 

i 

2.55 

3 

1 

2.9 

4 

3.1 

5 

3.0 

6 

1 

1 
1 

2.95  ' 

7 

2.7 

2.85 

2.7 

8 

9 

10 

2.6  1 

11 

1 
1 

2.6 

12.... 

.......1.  ..... 

2.0  ! 

13 

...... .|....... 

i 

1.6 
1.6 
1.5 

14 

15 

16 

1.45  ' 

17 

2.0 

18 

2.55 

19 

1 

2.9 

20 

r 

3.8 
4.0 

21 

22 

4.3 

23 

4.4 

24 

4.3 

25 

3.85  { 

26 

3.5 

27 

3  6 
4.0 

28 

29 

4.35  1 

30 

, 

6.0 

31.. 

1 

7.8 

1903.  c 
1 

3.9 

2 

I 
.......> 

3.8  ' 

3 

3.0 
3.0 
3.0 

3.0 

4 

5 

3.7 

3  65 

0.6 

3.65 

3.0 

3.(V5 

3.9 

2.75 

2.76 

3.0 

3.05 

6 

7 



3.0 
3.05 
3.3 
3.3 

3.35 
3.45 
3.35 
3.3 
3.25  , 

8 

9 

10 

11 

12 

13 

14 

15 

Dec. 


Day. 


Sept. 


1901.0 
17 

18 1 

19 

20 

21 

22 i 

2.5 


3. 
3. 
3. 
3. 
4. 


9.0 
8.0 


23 

24 

25 

26 

27 

28 

29 

2.6 

30 

2.5 

31 

Oct. 


1.4 
1.1 
1.2 
.9 
1.9 
1. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


Nov. 


2.0 
2.0 
2.0 
2.0 
2.0 


Dec. 


8.0 
7.0 
6.0 


7 

2.0 

0 

2.0  

8 

2.0  

9 

2.0  

9 

2.0 

05 

2.0 

0 

2.0 

0 

2.0 

5 

2.0 

5 

Apr. 


8.6 

8.4 

8.1 

7.95 

7.55 

7.15 
6.4 
6.6 
6  5 
6.45 

6.3 
5.35  I 
5.6 
5.3 
5.25 


May.  '  June. 


6.85 

8.05 

8.2 

8.2 

6.4 

6.05 

6.25 

&25 

6.7 

6.35 

6.7 
6.8 
6.7 
7.1 
6.9 


4.1 

6.75 

6.35 

6.5 

7.55 

7.8 
7.5 
7.6 

7.7 
7.8 


6. 
6. 


5.6 

5.5 

5.6 

6.75 

5.7 

5.3 

5.9 

5.5 

5.85 

4.6 

6.1 

4.9 

6.25 

4.9 

5.8 

4.8 

5.05 

6.0 

4.4 

5.6 

3.75 

4.8 

6.05 

6.1 

6.0 


2.65 
2.45 
4.45 
6.15 
6.45 

7.05 

6.8 

6.8 

6.8 

6.9 

6.9 
5.95 
3  2 
3.65 
5.ti6 


6. 
6. 
4. 
4. 


5 
5 
5 
0 

3.76 

4.6 


6.1 
5.8 


6.7 

6.56 

5.45 

6.9 

5.9 

4.7 
6.5 
5.15 
5.2 

6.1 

5.3 


6. 
4. 
4. 
4. 


65 
45 
3 

8 


July. 


6.0 
6.15 
6.1 
6.0 

5.H 

5.8 

6.4 

4.8 

4.75 

4.5 

4.65 

4.6 

5.8 

4.95 

4.65 


Aug. 


4.5 

4.5 

6.65 

4.a5 

4.05 


Sept.  I  Oct.  I  Nov.  ,  Dec. 


1.95 

1.96 

1.95 

2.4 

2.35 


2.05 

1.8 

1.6 

2.0 

2.05 


75 
ti5 
65 
65 
65 


4.65 

4.5 

6.2 

3.8 

2.7 

2.9 

3.15 

4.26 

4.15 

4.15 

4.3 


3.46 

3.6 

2.75 

3.1 

2.9 


3. 
3. 
3. 
4. 
3. 


3 

I 

65 

3 

55 


3  55 

3.9 

3.85 

4.15 

3.45 


2.6 

2.66 

2.65 

2.7 

2.65 

2.75 

3.0 

2.9 

2.9 

2.75 


2.4 

2.35 

2.3 

2.25 

2.2 


2. 
2. 
2. 
2. 
2. 


65 

6 

6 

6 

5 


2. 
2. 

2. 
1. 
1. 


2 
2 

1 

^^5 
5 


1.5 

1.65 

1.6 

1.6 

1.1 


a  Ice  conditions  December  90  to  31.  1901. 

b  River  frozen  January  1  to  March  1  and  December  28  to  31, 1902. 

«  River  frozen  January  1  to  February  2, 1903. 


3.8 

2.6 

2.0 

3.5 

2.55 

2.05 

3.4 

2.65 

2.  as 

3.4 

2.7 

2.0 

3.4 

2.65 

1.8 

3.5 

2.6 

1.6 

3.5 

2.55 

1.6 

3.3 

2.6 

1.96 

3.35 

2.45 

2.0 

3.15 

2.4 

2.05 

3.0 

2.3 

2.2 

3.06 

2.1 

2.2 

3.0 

2.0 

1.6 

2.96 

2.0 

2.0 

2.76 

2.0 

2.1 

2.85 

2.5 

2.5 

2.8 

2.8 

2.35 

2.8 

2.5 

2.55 

2.8 

2.05 

2.45 

2.8 

2.45 

2.6 

2.6 

2.0 

2.4 

2.2 

2.25 

2.4 

2.0 

2.16 

2.56 

2.0 

2.1 

2.55 

2.0 

2.16 

2.6 

2.1 

1.8  1 

1.1 

1.1 



1.1 

1.45 
I.? 

1.  45 

1.5 

1.5 

-  -  -  - 

2.0 

2.0 

2.0 

2.1 

2.05 

2.1 

2.0 

3.' 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

..... 



1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.2 

1.05 

1.2 

1.0 

1.2 

1.05 

1.2 

1.3 

1.2 

1.25 
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Daily  gage  height,  in  feet,  of  Kennebec  River  at  The  Fork*-  Continued. 


II. 

12. 
13. 
14. 
15. 

16. 


21. 
22. 
23. 
24. 
25. 


2fi. 
27. 
28. 
29. 
30. 
31. 


Day. 


1904.6 


Jan.  I  Feb. 


Mar.     Apr.  ,  May.  '  June. 


1903. 
16 

1 

1 

3.2 

17 

...' 3.2 

18 

.." 3,2 

19 

3.2 

20 

3. 2 

21 

3.2 

22 

3.2 

23 

3.2 

24 

1    3. 2 

25 

!    3.2 

26 

27 

.3.25 

. . ' 4. 2 

28 

4.2 

29 

30 1 

31 ' ' 

3.05 

3.0 

2.9 

2.75 

.T15 

3.75 

3.R5 

4.05 

4.1 

4.45 


&4 
6.95 
7.05 
6. 85 
6.75 

6.55 

6.45 

6.3 

6.a> 

5.6 


4.  OR       3. 1 


1 

2 1   rfl.9  I 


3.7 

3.35 

3.05 

2.7 

2.75 


1.9       2.3    >2.4 


3.0 
3.7 
.3.H5 
3.5 


2.0 


3 

1 

4 

1 

<2.3 

1 

5 

1 

1 

r> 

1 

7.. 

8 

...'    f2.0 

C2.2 
2.4 

9.. 
10.. 

...'    el. 9 
1 

2.5 
C2.5 

«1.9 
1.9 
2.1 


<2.6 
*2.6 
A  2. 6 


<-2.3 


1.5 

.8 
.8 


.9 

1.1 

0\.2 

(7  6.8 

92.6 


2.6 


«'2.0 


f  2. 1 


17 

18 

e2.4 

19 

<2.0    

2.4 

2.3 

20 

*2.4 

9  3. 

o 
2. 
2. 

3. 
2. 


*2.0 
«2.0 


1.8 
2.1 
1.7 


2.4 


'2.3 


e2.4 


«2. 
'2, 


2.4 
2.4 

2.4 
2.4 
2.3 
2.3 
2.1 
2.2 


1 

1. 

1. 

2. 

3. 


8 
9 
65 
35 


3.2 
3. 25 


3.3 
.3.4 
3.95 


July.     Aug.    Sept.  I   Oct.     Nov.     Doc. 


4.85 

4.25 

3.7 

3.5 

3.4 

3.4 
3.3 
3.3 
3.2 

a7 

.5.3 
4.8 
4.0 


3.45 
2.9 
2. 85 

2.0 


2. 

5! 

2. 
2. 

2. 


6 

5 

6 

55 

5 


1 

1. 

2. 


5 

75 
0 


2.25 
2  55 


3 
3 
3. 
3. 


2.5 

1 

1.7 

1.2 

(a^ 

2.5 

1.7    . 

1.2 

2.4 

;   1.9  '• 

1.2 

2.45 

,     1.85 

1.2 

1.6 

2.35 

:  1.8  1 

1.2 

1.45 

2.25 

1         1 

1.7    . 

1.1 

2.4 

2.2 

1     1.65 

I.l 

1.8 

2.6 

1.5 

1.1 

1.6 

2.6 

1.5    , 

1.1 

1.6 

2.55 

1.55 

1.0 

1.7 

2.45 

1.5 

1.0 

1.6 

2.4 

1.5 

1.0 

1.5 

2.45 

'     1.5 

1.0 

1.5 

2.4 

'     1.5 

1.0 

1  4 

2.4 

1.3 

10 

2.0 



1.3 

2.0 

3.05 

2.6    , 

1.45 

2.1 

3.1 

2.  .35  , 

1.4 

2.1 

3.6 

2.05  , 

1.4 

2.1 

4.1 

1.85 

1.4 

f2  6 

4.a5 

1.95 

I.o5 

/2.4 

3.85 

1.5 

1.7 

^2.4 

3.3 

1..35 

2.5 

/2.6 

3.05 

1.3 

2  65 

/2.7 

2.9 

1.3 

2.15 

/2.8 

2.8 

1.6 

2.1 

/3.1 

2.7 

2.3 

1.95 

^3.2 

2.6 

2.85 

2.0 

3.3 

2.6 

3.05 

2.15 

3.3 

2.<i5 

3.1 

2.3 

3  5 

2.95 

3  1 

2  2 

3.5 

2.2 

3.05 

2.3 

3.8 

1.9 

3.0    ! 

2.2 

3.8 

1.8 

2.  (» 

2  2 

4.0 

1.7 

2.4 

2  15 

4.1 

1.5 

2.3    , 

2.1 

4.1 

1.5 

2.25 

2.15 

4.2 

1.7 

2.55 

2.1 

4.4 

1.75 

2.3 

2  Oi 

4.2 

2.0 

2.05 

2.05 

4,4 

2.6 

2.4 

20 

4.U 

2.6 

2.25 

20 

4.6 

2.55 

20 

2.a5 

4.6 

2.7 

1.7 

2.0    ' 

4.8 

2,55 

1.8 

2.0 

4.5 

2.7 

1.55 

2,1 

4.8 

1.5 

1 

4.7 

a  Reorlingfl  Docombcr  16  to  31,  1903,  through  ice. 

"  During  frozen  season  1904  gage  readings  are  lo  surface  of  water  In  hole  cut  in  ice. 
<•  Ice  2.2  feet  thick. 
d  Ice  1.4  feet  thick, 
e  Ice  2  feet  thick. 

/  Anchor  ice  caused  backwater  effect  on  gage:  estimated  as  follows:  Decenil>er4, 0.4foot;  December 
5,  6,  0.3  foot:  Deceml)er  7,  0.5  foot:   Decemiier  8,  10,  0.6  foot;  DecemlHjr  9.  11.  0.7  foot. 
0  loc  from  Detul  River  formed  a  jam  a  short  distance  below  gage  and  caused  l)ackwater. 
*  Ice  2.1  feet  thick. 


FLOW   OP    KENNEBEC    RIVEB   AT   THE   FORKS. 
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Daily  gage  height,  in  feet,  uf  Kennebec  River  at  The  Forks  -ContinucKl. 


Day. 


Jan.     F'eb.      Mar.     Apr.     May.    Juno.     July.     Aug.     Sopt.      Oct.     Nov.     Dec. 


1905.0 


1. 
2. 
3. 

4. 
ft. 


r,. 

s. 

9. 
10. 


11. 
12. 
13. 
14. 
15. 


1(1. 
17. 

IS. 

11». 
20. 

21. 
22. 
23. 
24. 
25. 


26. 
27. 
2K. 
29. 
30. 
31. 


4.8 
4.7 
4.« 
4.S 
4.9 
4.7 
4.5 
4.2 
4.5 
4.2 


2 
3 
4 
4 
3 


4.4 
4.5 
4.5 

4.r> 

4.5 


4.5 


4.H 
4.9 
4.9 

4.9 
5.0 
5.0 
5.0 
5.0 
5l0 


5.1 

5.1 

5.2 

4.5 

5.2 



5.2 

5.1 

5  1 

5.1 

5.  1 

4.9 



4.7 

4.0 

4.H 

4.H 

4.S 

4.7 



4.S 

4.K 

•  •  •  ■  -       • 

b.K 

3.«» 

4.9 


4.7 


3.5 
3.5 
3.5 
3.5 
3.4 

2.  55 

2.3 

2.35 

2.25 

2.0 

2..1 


2.95 
2.S5 

4.25 
2.55 
2.  .35 
3. 25 
3.3 
2.  55 

2.H 

2.  (tt 
1  75 

i.r. 

19 

2.  1 

2.  1     ' 

2.1     : 

2. 25  ■ 
2.5 

2.  75 

2.H 

2.H 

2.75 
2.  55 

1 

2.3 

2.0.5 

2.15 

1.9 

2.3 

2.4 

2.0    1 

■ 

2.0 

1 

2.15 
2.  .V> 

1 

2.  »»5 

. 

2.  (i5 

1 

2  56 

1 

1.4 

2.7 

.     1.6 

l.fi 

1.3 

3.3 

■    2.7 

l.fi 

1     ^■''' 

1.3 

2.0 

2.4 

1  fi 

I     1.5 

1.3 

2.  (i5 

2. 3 

l.ft 

1.5 

1.3 

2.  5.-. 

2.3 

l.fi 

1.5 

1.3 

2.5 

2.0 

1.55 

1.5 

1.3 

2.  55 

l.H 

1.45 

1.5 

1.2 

2. 75 

,     1.S5 

1.4 

1.5 

1.15 

2  9 

1     1.9 

1.4 

1.5 

1.1 

2.« 

1.0 

1     1.5 

1 

1.5 

1.1 

2.8 

1.9 

1.4 

1     1.5 

1.1 

2.S 

2.0 

1.4 

1.5 

1.2 

2.K 

2.0 

1     ^-^ 

1.5 

1.2 

2.  9 

2  0 

!     1.4 

1.5 

1.3 

2.K 

2.0 

!.;« 

1.5 

1.3 

2.H 

2.0 

1.3 

1.5 

2.K 

1,9 

1.25 

1.5 

2.  75 

l.M 

1.2 

1.4 

3.7 

2.  ti5 

l.K 

1.2 

1.4 

2.  a 

I.S 

1.2 

1.35 

2.r, 

l.H 

1.2 

1.3 

2.5 

1  7 

1.2 

1.3 

2.5 

1.7 

1.2 

1.15 

2.5 

1.7 

1.2 

I.l 

2.H5 

1.7 

1.45 

1.2 

3.4 

2.75 

1.0 

1.55 

1.2 

2.75 

1.5 

1.7 

1.2 

2.75 

1.4 

1.7 

1.2 

2.75 

1.5 

1.7 

1.2 

2.7 

l.ti 

l.fi 

l.O 

2.7 

1.0 

a  leo  conditions  January  1  to  March  20  and  Dpcomlier  10-31,  1905.  January  24,  gajfo  reader  estimates 
hat»kwuU*r  effect  o(  0.2  fool  due  to  ice;  channel  open  80  feet  wide  at  the  gtige.  January  29,  channel 
op«^n  at)out  10  feet  wide  at  the  gage.  Fehnmry  1.  river  frozi^n  over  at  the  gagr.  Most  of  the  ice  went 
out  during  the  week  of  March  20-20.  Deci'nilx»r  18,  rise  in  river  due  to  anchor  ice;  e.»»tiniated  gage  height, 
2. 1  fc«el.  During  frozen  period  gage  heights  an>  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice.  The 
following  comparative  readings  were  taken: 


Date. 


1905. 

February  21 

FeJiruarv  24 

March3 

March  11 

March  18 

l>ec«*ml)er  18 

D^-ct'niber  25 


Water 

Top  of 

Thickness 

surface. 

ice. 

of  ice. 

Fret 

Feet. 

Feet. 

4.9  . 

4.9 

0  2 

4.7  1 

4.7 

.8 

4.5 

4.1 

.9 

4.0  1 

4.2 

1.0 

3  8 

3.8 

1  0 

3  7 

3  7 

.25 

;{.  4 

;{.4 

.3 
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WATER   RESOURCES   OF    KENNEBEC    RIVER   BASIN. 


Daily  gcUfe  height,  in  feet,  of  Kennebec  Hirer  at  The  Fori*— Continued. 


Day. 


Jan.      Feb.  '  Mar.  '  Apr.     May.    June.    July.     Aug.     flept. 


Oct.   '  Nov.     Doc. 


1906.0 


•••■-•-••- ....... 

2 

3 

1 

4.7  - 

4 

5 

6 

1 
2.9  . 

7 

2.4 

8 

9 

4.3 

10 

4.7  . 

11 

12 

13 

14 

1.8  . 

2.2 

15 

2  3 

16 

' 

4.5 

3.9 

17 

18 

5  5  . 

5  15 
5  95 

19 

4  75 

20 

2.7  j- 

3.35 

21 

3.  25 

22 

3.4 

23 

h  3.  45 

24 

25 

.......' 

4.6 

4.5 

3.3 
3.0 

26 

' 

1 

3  0 

27 

1 

2  75 

28 

4.0  . 

2.7 

29 

2.7 

30 

1 

1 

3.15 

31 

2.9  , 

3.45 
4.25 
4.45 
4.45 
4.65 

4.75 

4  55 

3.H 
3.85 

5  1 

6  0 
4  0 
4.05 
4.5 
4.4 


4 

5. 

6. 
6 
6. 

6 
(i 
5 
6 
fi 

5 
6 
6 
5 
4. 
5. 35 


8 

95 

9 

5 

4 


I 

9 
/o 
4 

0 

05 

2 

95 

95 


4.8 
5.4 
5.2 
3.9 
5.0 

6  05 

6.2 

5.85 

4.9 

4.95 

5  0 
5.1 
4.7 
4. 35 
4.7 


4.3 
50 
4  8 
4.6 
4.9 

4.7 
4.65 
4.7 
4  7 
4.9 

4.75 
4.8 


65 
15 
1 


4. 
3 
4 
4. 
4. 

4. 
4 
4 

3 

1. 

2. 
4 
4 
4. 
3. 


25 
95 
35 
65 
65 

65 

7 

f»5 

8 

9 

15 

95 

6 

5 

75 


3.95 
3.65 
3.4 
3. 15 

2.85 


2.  75 
2.75 
2.7 

2  55 
3.1 

3.8 
3.4 

3  4 
3.7 
3.9 
3.9 


3.9 

3.9 

3.95 

3.25 

3.6 

3.7 

3.3 

3.1 

3.75 

2.9 

2.8 

2.8 

2.75 

2.7 

3.4 

3.15 

3.0 

2.95 

2.8 
2.75 

2.7 

2  7 

2.85 

2.9 

2.8 

2.8 
2.8 
3. 35 
3.5 

3  4 
3.4 


3. 
3. 
3. 
3. 
2 


3 

3 
15 
0 
75 


1.6 

1.7 

1. 

1. 

1. 


2.7 
2  7 
2  7 
2.7 

1.8 


I 

7 
/ 

6 
6 
6 
6 

25 


2. 
2. 
2. 
2. 
2. 

2. 
2 

2. 
2. 


6 

5 

65 

6 

6 

55 
5 

35 
3 


1.65  I 

1.4 
1.35 
1.4    I 
1.4    ' 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 


2.9 
3.35 
2.65 
1.75 
.9 

11 

1.2 

12 

1.45 

1.75 

2.0 
2.2 


1.05 
.75 
1.0 
1.45 
1.3 

1.3 
1  25 
1.3 
1.3 
1.6 

1.65 

1.6 

1.6 

1.1 

1.0 

.  7 

.6 

.6 

.95 

.75 


0.8 
.8 
1.0 
1.45 
1.8 

1.85 


I 


3.5 


2. 

2. 
o 


2 
3 
55 


1.0  I 
1.4  ■ 
1.45  ' 
1.4 

.85 


.1.0 


2.85 

2.25 

2.0 

1.9 

1.5 

1.25 


.  / 

.   I 

.7 

.8 
.8 


2.8 


a  lee  conditions  January  1  to  April  '20,  190(i.  when  ict»  wont  out.    January  28  lo  February  17,  ice  jam 
1  mile  lone  extenrlp<l  al)Ove  aiul  U^low  the  station.     RiviT  also  frown  over  Deceml>er  7  to  31.  1906. 
Oage  heights  affeeu  d  by  burkwaUT  DiH-emlxT  4  lo  6.     During  frown  period  gage  heights  are  to  sur- 
.face  of  water  in  a  hole  cut  in  the  ic<\    The  following  comparative  readings  were  taken: 


Date. 


January  6... 
January  13.. 
January  20.. 
January  28.. 
February  3 . , 
February  10. 
February  17. 
February  24. 
Februarv  28. 
March  9 


1906. 


Water 
surface*. 


Fret. 
2  9 
1.8 
2.7 


Top  of    ,  Thickness 
ice.  of  iw. 


March  24... 

.\prll  7 

April  14.... 


DecemlK'r  12. 
I><'C«'rnl)er  21 . 
DecemU'r  29. 


4. 
4. 
4 

5 
4. 
4 
4. 

4. 
2. 
2. 
3. 


6 

7 

7 

5 

6 

28 

3 

5 

4 

2 

5 


Feet. 
2.9 
1.6 
2.6 
4.6 
4.7 
4.7 
5.5 
4.6 
4.30 
4.3 
4.4 
1.8 


Feet. 


3.2 


3.0 

2.8 


(») 


0.9 

1.2 

1.5 

1.5 

1.5 

1.7 

1.5 

1.9 

1.9 

21 

2.5 


I 


2.8 


.4 

.9 
1.0 


»  Ice  not  safe. 
b  CJagi'  heights  April  23  to  .Vugust  9,  ItKX),  are  the  mean  of  four  observed  gage>  heights. 


FLOW    OF    KEKNEBEC    RIVEB   AT- THE    FORKS. 


OnBB    i      Dis-  Onev  Ui»- 

hptghl.  I  rhurgi>.  '    height.  I  chargi 


brTt    ■  ch'a "" 

ISO       3!ko 


F,^l.        S^f.-fl. 


made  during  IfiOI-lMti-  It  is  «rU  deOn«*<]  Itptwoen  eagphpighln  0.9  foot  un4l  &lAi-t.  Theexumsionftboi 
5  te«i  in  hosed  on  tlu-  nitsnaJon  o(  tbv  aniit  anil  vi-IucTty  curvi-s,  the  latter  Imlng  d>'tiTiain«l  by  rami: 
of  IHblea  baaed  on  Kutler'a  formula. 

Daily  dUdtarge,  in  ttamd-Jal,  of  Kennehte  RWtr  at  Tht  Forks. 


,.^ 

July. 

!'S 

is 

4,820 

JS 

•,'t£ 

n?! 

S.i*0 

fii 

is 

PB 

(10 

:So 

^::::::::;;;:::: 

1::::::::::::::; 

,». 

2,«W 
3^570 

5>1U 

3,  i;o 

II 

b,nn 

B,0lfl 

Villi 

■Jll 

^::::::::;;:;::. 

3,290 
3,130 
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WATER    RESOURCES   OF    KENNEBEC    RIVER    BASIN. 


Monthly  discharge  of  Kennebec  River  at  The  Forks. 
[Dralnago  aiva,  1,570  square  mUos.] 


Diachargo  in  second-feet. 


Hun-off. 


Month. 


1901. 


I  Maximum.    Minimum.,    Moan.    ^-."Siu?:^  'JS^h'J" 


October 

NovemlxT 

Decemb<TH-I9. 


March. 
April.. 


1902.a 


lft.V 

June  6 

July* 

August  *> 

SeptemlHT 

October 

Novemljer  1-15. 
December  19-27. 


February  3-2«. 

March 

April 

May 

June 

July 

August 

SepteniU'r 

OctoU'r 

NoveiiilMT 

DeconiU^r  1-15. 


19aJ.<" 


1904.'! 


10-30. 


April 

May 

June 

July 

August 

Septeml)er. 
Octol>er... 
Novcml)er. 


March  2r»-31 . . . 

April 

May 

June 

July 

Augtist 

Septemlwr 

October 

November 

December  1-1*). 


1905.' 


April  20-30. 

May 

June 

July 

August 

Septonibrr. 

OotolHT 

November. 


HlOi./ 


2,470 

505 

1,688 

1.01 

1.16 

l,m5 

i.om 

1,401 

0.802 

1.00 

19,890 

1,815 

7;71l 

4.91 

2.19 

15,330 

872 

3,277 

2.09 

2.41 

I8,:i:«) 

3,730 

if  ■  WIr 

a  37 

7.11 

16,810 

3,730 

9,503 

6.05 

G.98 

15,3;» 

4,425 

9,508 

6.11 

&82 

9,775 

2,060 

6,050 

3.86 

4.45 

8,287 

1,305 

2,931 

1.87 

2  16 

2,190 

1,262 

1,634 

1.04 

1.16 

1,935 

985 

1,428 

0.910 

1.05 

1,395 

630 

1,039 

a662 

.37 

2,470 

2,470 

2,470 

1.57 

.53 

4,635 

2,470 

2,910 

1.85 

1.79 

5,185 

2,060 

3,250 

2.06 

2.40 

12,  (HK) 

1,757 

8,349 

&32 

5.94 

6,830 

1,750 

3,645 

2.26 

2  61 

7,070 

990 

.      4.276 

2,72 

3.o;i 

6,090 

3,470 

4,6tf3 

2.98 

3.  .38 

3,770 

1,820 

2,780 

1.78 

2.05 

2,470 

1,490 

1,805 

1.21 

i.:« 

1,700 

630 

1,112 

.708 

0  82 

765 

565 

684 

.436 

0.49 

765 

565 

504 

.378 

a  21 

4,120 

1,060 

2,291 

1.46 

1.14 

8.220 

2,570 

5,059 

3.22 

3.71 

8,930 

4,840 

6,510 

4.15 

4.63 

7.340 

3,310 

5.662 

3.60 

4.15 

5,110 

910 

2,966 

1.89 

2.18 

4,425 

910 

2,118 

1.35 

1.51 

2,620 

765 

1,564 

.996 

1. 15 

1,997 

835 

1,334 

.850 

.95 

1.875 

1,305 

1.501 

1.01 

.23 

2,400 

965 

1,666 

1.06 

1.18 

6.700 

1.645 

4,330 

.2.76 

3.18 

8,330 

4.780 

5,408 

a44 

aS4 

5.310 

2.960 

4,065 

2.50 

2.99 

2.935 

835 

2.067 

1.32 

1.52 

2.0<i0 

835 

1,248 

.795 

.89 

1,060 

695 

864 

.650 

.63 

9S5 

630 

838 

.534 

.60 

7<i5 

630 

717 

.457 

.25 

3.185 

2,060 

2.635 

1.68 

.69 

12,180 

3,185 

7,442 

4.74 

5.46 

9,930 

1.220 

5,721 

3.64 

4.06 

6, 525 

1,S75 

4.297 

2.74 

3.16 

4,120 

2,000 

2,742 

.     1.75 

2-02 

2.935 

800 

1,614 

1.03 

1.15 

3,018 

505 

1.2(« 

.808 

.93 

985 

340 

633 

1 
t 

.403 

.45 

1 

"  River  frown  January  1  to  March  1  and  December  28-31.  1902. 

f'  Mort;  or  los.s  error  is  probably  causrd  in  the  valucvS  of  June  to  August,  1902,  by  great  fluctuations  of 
riviT  .sUigc.     See  description  of  station  (p.  34) 

cJiiver  frown  January  1  to  February  2  and  Decvmlx^r  lti-;il,  1903. 
d  Kiver  fro/.en  January  1  to  Ai)ril  •♦,  and  December  4-.31.  1904. 
«  Ice  c«)Ti(lilit»ns  January  1  to  Man'h  2ii  and  I)<>ceinl)er  16-31.  1905. 
/  Ice  condition.s  January  1  to  April  19  and  December  4-31«  1906. 


MEASUREMENTS   OF   STREAM    FLOW.  41 

KENNEBEC   RIVER    NEAR    NORTH    ANSON. 

This  station  was  established  October  18,  1901,  by  N.  C.  Grover.  It 
is  located  IJ  miles  east  of  North  Anson  and  about  1  niile  above  the 
mouth  of  Carrabassett  River. 

The  channel  is  straight  for  500  feet  above  and  1,000  feet  below  the 
station  and  has  a  width  of  about  350  feet,  broken  by  one  pier.  The 
current  is  swift  at  high  stages  and  moderately  rapid  at  low  stages, 
except  near  th?  left  bank.  The  right  bank  is  high  and  rocky.  The 
left  bank  is  comparatively  low  and  subject  to  overflow  at  the  time  of 
highest  water.  The  bed  of  the  stream  is  rocky,  with  sand  over  a  por- 
tion of  the  section,  and  is  permanent. 

Discharge  measurements  are  made  from  the  wooden  highway  bridge 
across  the  Kennebec,  known  locally  as  Patterson  Bridge.  The  initial 
point  for  soundings  is  on  the  left  bank,  at  the  outside  of  the  end  post 
of  the  center  truss  of  the  bridge.  Low-water  measurements  are  made 
from  a  boat  about  1,000  feet  below  the  station  at  a  section  where 
there  is  a  better  distribution  of  current. 

Numerous  measurements  imder  ice  cover  have  been  made  at  this 
station  at  a  section  about  500  feet  below  the  bridge,  and  a  rating 
curve  has  been  constructed  for  such  conditions.  Further  details  of 
winter  measurements  at  this  point  and  of  rating  curve  used  are  given 
in  Water-Supply  Paper  No.  187. 

Considerable  fluctuations  in  the  gage  heights  at  this  station  occur 
from  about  May  1  to  July  31,  owing  to  the  regulation  of  the  flow  at 
Indian  Pond  dam  for  log-driving  purposes.  These  fluctuations  are, 
however,  less  marked  than  those  at  The  Forks.  The  daily  discharge 
during  this  period  for  the  years  1904  and  1905,  as  given  below,  is  a 
mean  of  the  discharges  corresponding  to  gage  heights  of  the  high  and 
low  daily  periods^  each  period  being  considered  as  lasting  twelve 
hoiUB. 

All  estimates  previously  published  have  been  revised. 

Gage  readings  are  made  twice  each  day  by  Mrs.  C.  S.  Benjamin,  the 
toll  collector  at  the  bridge.  There  are  three  gages — one,  for  ordinary 
stages,  is  a  vertical  rod  fastened  to  the  bridge  pier;  another,  for  high- 
water  observations,  is  a  vertical  rod  attached  to  the  right  abutment; 
the  third,  for  low-water  stages,  is  a  standard  chain  gage  attached  to 
the  wooden  truss  on  the  upstream  side  of  the  bridge.  The  length  of 
the  chain  January  9,  1906,  was  30.13  feet.  The  gage  datum  is  243.83 
feet  above  mean  sea  level,  as  deterniined  by  the  Kennebec  River  sur- 
vey of  1904  and  readjusted  in  1906.  The  datum  of  the  three  gages  is 
the  same  and  is  referred  to  bench  marks  as  follows :  ( 1)  A  copper  bolt 
in  a  bowlder  on  the  right  bank,  about  100  feet  above  the  bridge,  ele- 
vation 10.66  feet;  (2)  a  marked  point  on  the  bottom  chord  of  the 
bridge  near  the  chain  gage,  elevation  January  9,  1906,  24.81  feet. 
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Elevations  refer  to  the  datum  of  the  gage.  The  bridge  at  bench  mark 
2,  and  hence  the  bench  mark,  has  settled  about  0.3  foot  in  eighteen 
months.  The  gage  has  been  corrected  several  times  by  level  during 
this  period,  however,  and  it  is  believed  that  no  error  of  consequence  in 
the  gage  readings  has  resulted. 

The  monthly  means  as  given  herewith  for  open-channel  conditions 
for  discharges  greater  than  1,600  and  less  than  10,000  second-feet  are 
considered  to  be  within  5  per  cent  of  the  true  flow.  Outside  of  these 
limits  the  error  may  be  somewhat  greater..  Monthly  means  of  flow 
under  ice  cover  are  considered  to  be  correct  within  10  per  cent,  except 
where  unsatisfactory  conditions  are  noted.  Daily  discharges  are  sub- 
ject to  much  larger  errors,  particularly  above  gage  height  8.0  feet  and 
below  2.0  feet  and  during  the  log-driving  period. 

Discharge  measurements  of  Kennebec  River  near  North  Anson. 


DaU?. 


1901. 
Octolwr  14 . 
Octoljer  18. 


July  29. 


1902. 


Gagi*  height. 

To  wa-  !  To  bol- 
ter Biir-  I    torn  of 
lace.  ice. 


1903. 

March  28 

May  27 

June  15 

June  16 

June  16 

July  17 

August  15 

Septeml)er24. 
Novcmlier  6. . 


1904. 
January  27. . 
January  28.. 

Marrh2 

March  4 


Fefi. 
3.20 
3.00 


4.55 


6.50  . 

3.25  . 

6.80  i. 

4.90  . 

4.38  I. 

3.25  . 

3.78  1. 

2.85  . 

2.00  !. 


3.40 
3.40 
3.55 
3.65 


F€ei. 


1.55 
1.55 
1.45 
1.55 


Dis- 
charge. 


Sec.-ft. 
3,120 
2,460 


6,220 


11,400 
3,130 

11,100 
6,740 
5,580 
2.960 
4,000 
2,500 
1,200 


749 
786 
529 
572 


Gage  height. 


Date. 


To  wa- 
ter sur- 
face. 


1904. 

June  10 

July  26 

August  30 

1905. 

February  9 

February  9 

April  19 

July  20 

October  27 

1906.  ' 

January  9 3.58 

January  10 '  ,j.40 

January  10 3.56 

March  2 4.26 

March  3 4.08 

March  30 4.77 

MarchSO 4.80 

April  11 4.70 

Aprilll 4.70 

May  10 7.06 


To  bot- 
tom of 
ice. 


Feet. 
6.00   . 

Feet. 

2.94    

3.43    

5.27 
5.32 
4.26   . 

3.27 
3.32 

3.72    

2.30  ' 

2.o8 
2.22 
2.38 
2.43 
2.27 
2.67 
2.70 
2.80 
2.80 


Dis- 
chaige. 


Sec.-/t. 

8,5^) 

2.400 

3,210 

2.080 

2,140 

5.000 

3,770 

1,320 

1.290 

1,120 

1.180 

1,5W) 

1.380 

1.600 

i.tieo 

1.660 

1.710 

11.700 

Daily  gage  height,  in  feet,  of  Kennebec  River  near  North  Anson. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


1901.a 


Oct.    I   Nov. 


3.0. 
3.0 
2.85 
3.1 
3.0 
2.9 
2.7 
2.5 
2.55 
2.55 
2.;i5 
2.5 
2.55 
S5 


2 
2 
2.75 


75 


Dec. 


4.9 
5.0 
5.3 


I. 


17. 
18. 
1». 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2S. 
29. 

:jo. 

31. 


Day. 


1901. 


Oct.    I   Nov.    .    Dec. 


2.45 

2.3 

2.25 

2.2 

2.65 

2.85 

.8 

,7 

,7 

7 

2.75 
2.9 


2. 
2. 
2. 
2. 


2.7 

2.7 

2.7 

2.7 

2.7 

2.85 

2.75 

2.5 

2.7 

2.7 

2.8 

4.55 

5.15 

5.0 


o  River  frozen  November  28  to  December  31, 1901. 
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Daily  gage  height,  in  fret,  of  Kennebec  River  near  North  Anson — ^Continued. 


1 

Day.           '  Jan. 

Feb. 

Mar. 

Apr. 

May. 

9.26 

10.45 

11.3 

9.4 

7.55 

7.25 

7.55 

8.6 

8.15 

7.9 

6.45 
7.45 
6.95 
6.95 
5.95 

6.8 

5.75 

6.75 

5.35 

5.15 

6.35 

5.55 

6.8 

6.9 

6.8 

6.65 
7.65 
8.25 
9.25 
7.55 
7.3 

5.8 

6.55 

4.8 

4.9 

5.2 

6.35 

5.7 

6.2 

6.3 

5.0 

6.66 

6.0 

6.46 

6.1 

5.25 

4.55 

5.55 

4.95 

4.7 

4.4 

5.0 

4.65 

5.2 

4.3.5 

4.6 

4.45 

5.25 

4.9.') 

4.05 

3.7 

4.0 

June. 

July. 

Aug. 

4.1 
4.6 

5.3 

4.85 
4.6 

4.16 

4.2 

4.16 

4.25 

4.3 

4.2 

4.4 

4.16 

3.7 

3.6 

3.65 

3.2 

3.0 

2.55 

2.7 

3.2 

3.15 

3.8 

4.15 

4.15 

3.65 

3.25 

3.15 

3.0 

2.85 

2.95 

4.25 
3.9 

3.85 
3.65 
3.75 

3.85 

3.65 

3.5 

3.6 

3.6 

3.45 

3.75 

3.7 

3.6 

3.5 

3.0 
3.4 
3.0 
3.2 
3.05 

3.75 

4.15 

4.25 

3.7 

3.25 

3.35 

3.35 

3.3 

3.3 

3.16 

3.2 

Sept. 

Ocv. 

Nov. 

Dec. 

1 

1902." 

1 

2 ' 

12.65 

11.7 

10.75 

9.0 

7.9 

7.0 

7.15 

7.2 

7.45 

7-0 

6.9 

6.85 

6.75 

6.3 

6.6 

6.85 

6.75 

6.05 

6.8 

6.55 

7.35 

7.15 

7.55 

7.3 

6.3 

6.55 

6.55 

6.85 

7.1 

7.65 

4.85 

4.9 

6.25 

6.2 

8.2 

8.a5 

7.8 

7.5.-) 

7.7 

8.35 

8.05 

7.95 

6.25 

6.4 

6.6 

7.75 

7.65 

7.3 

6.95 

7.1 

6.7 
6.7 
7.0 
6.7 
6.15 

5.6 
4.4 
4.3 
5.1 
4.95 

6.96 

6.7 

6.1 

7.4 

8.75 

8.9 

8.95 

8.6 

9.9 

9.25 

8.3 

7.65 

6.7 

6.45 

0.3 

6.1 

6.2 

6.26 

5.65 

5.55 

6.2 

6.65 

6.55 

6.1 

5.65 

6.75 

7.46 

6.6 

6.95 

6.7 

3.9 
3.6 
3.1 
3.6 
3.5 

3.45 

3.25 

2.95 

3.1 

3.95 

4.25 
4.25 
8.55 
8.55 
6.5 

4.65 

4.0 

3.55 

4.5 

4.9 

4.65 

4.45 

4.3 

3.a5 

4.35 

4.5 

4.25 

4.25 

4.35 

4.15 

....... 

6.1 

5.85 

6.85 

5.6 

5.45 

5.35 
5.06 
6.0 

4.8 
4.85 

5.0 

5.0 

6.05 

4.9 

4.9 

5.65 

5.1 

5.2 

5.1 

5.3 

5.65 
6.55 
5.25 
6.25 
5.05 

5.05 

5.0 

4.65 

4.4 

4.45 

4.25 

4.55 

3.4 

4.2 

4.0 

3.85 

3.8 

3.75 

3.4 

3.25 

3.6 

3.65 
3.65 
3.65 
3.45 
3.2 

3.65 

3.5 

3.2 

3.95 

3.35 

3.25 

3.6 

3.95 

4.4 

4.35 

4.3 
4.2 
.3.1 
3.4 
3.8 
4.4 

3.26 

3.35 

3.15 

3.0 

3.45 

3.35 

3.2 

3.45 

3.36 

3.76 

3.96 

3.65 

3.4 

3.8 

4.1 

3.95 

3.5 

3.1 

3.05 

3.26 

4.0 

4.26 

4.0 

3.9 

3.3 

3.0 
3.0 
3.05 
3.2 
3.15 


3.2 

3.1 

3.0) 

3.05 

3.05 

3.0 

3.35 

3.3 

3.1 

3.1 

3.15 

3.2 

3.1 

2.95 

3.05 

3.15 
3.1 

3.a5 

3.0 
2.9 

3.05 

3.15 

3.1 

3.0 

3.25 

3.25 

3.2 

3.2 

2.95 

2.95 

3.15 

3.25 

3.0 

2.95 

2.9 

3.1 

3.25 

3.46 

3.3 

2.9 

2.8 

2.65 

2.9 

3.05 

3.15 

3.4 

3.2 

3.1 

3.05 

3.7 

3.65 

3.95 

3.9 

3.65 

3.5 

3.0 

2.95 

3.65 

5.95 

5.85 

6.8 

2.9 

3.05 

3.05 

2.95 

3.05 

2.95 

3.05 

3.1 

3.1 

2.95 

2.35 

2.4 

2.55 

2.45 

2.26 

1.95 

2.3 

2.35 

2.5 

2.95 

2.95 

2.9 

2.4 

2.15 

1.7 

2.15 

2.4 

2.3 

2.2 

1.95 

1.9 

5.1 

3.95 

3.5 

3.25 

3.1 

3.15 

3.1 

3.05 

3.05 

3.2 

3.05 

2.95 

3.2 

3.35 

3.6 

3.85 
4.05 
4.1 
4.0 
3. 85 

3.85 

3.85 

3.7 

3.8 

3.65 

3.45 

3.4 

3.15 

3.15 

3.15 

3.25 
3.4 

3 ' ' 

3.6 

4 

3.45 

5 

3.35 

6 

1 

h:.\: : 

9 



10 

11 

• 

12 1 

13            ' 1 

14 

l.T 

16 

17 

18                1 

.••••• 

19            1 

20 

21 

22 1 

23 

24 

25 

2ti 

27 ' 







"n'.s" 

8.75 
7.75 

6.65 
6.05 
5.75 
7.55 
11.6 
1 1  ."« 

2S 

'29 

30 

31                                              1 

."!!!!! 

"** 1 

i9o:<.«>                  ,          1 
1 

1.65 

1.9 

1.85 

1.7 

2.0 

2.0 

2.1 

2.25 

2.45 

2.3 

2.25 

2.a5 

2.25 

2.1 

2.05 

2.15 

2.0 

1.95 

2.05 

2.05 

2.0 

1.95 

2.05 

1.95 

1.9 

2.7 

2.85 

2.95 

2.95 

2.95 

2.9 

2 1 

3 1 , 

I:::.:..: i 

.-> t 

(i ' 

7 ' 

8 ' 

1.8 

9 

10 

11 

li ::::: 

li::.:.: ' 

.......'■•.•••• 



14 

1.5 : 

Ifi 



1 

1.9 

17 

13.0 
12.5 

18 

19 1 

13.25 
14.5 

1.6 

20 

21 ' 

14.95 

13.0 

12.5 

22 ' 

^::::.: ■. 

24          

12.0 
11.0 

25 

26 

10.0 

2.1 

27   

9. 05 

2H 

7.25 
5.75 
5.1 

•X)         

■"^  - ....... 

30 ' 

31 

4.65 

a  River  frozen  January  1  to  March  22,  and  Doccmbor  6-31,  1902. 

ft  River  frozen  January  1  to  March  16  and  December  2-31, 1903.  Gage  readings  during  the  latter  period 
are  given  to  the  bottom  of  the  ice.  Thickness  of  ice  during  Decern l)er  was  estimated  as  follows: 
December  8, 0.6  foot;  December  16, 1  foot;  December  19, 1.3  feet;  December  26, 1.4  feet. 

3697— IRR  198—07 4 
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Daily  gage  height  y  in  feet,  of  Kennebec  River  near  North  Anson — Continued. 


1. 
2. 
3. 


12. 
13. 

14. 
16. 

16. 
17. 
18. 
19. 
20. 


Day. 


1904.<i 


,  Jan. 


Feb.     Mar.     Apr.  ;  May.    June.    July.  ;  Aug.  ;  Sept. 


I      1.9 


«<1.4 


4 

. 

<f  1.6 

6 

6 

*1.6 

7 

8 

1 

9 

ai.7 

10 

' 

11 

1 

b2.8 

9.65 

2.9 

8  66 

2.9 

8.7 

2.9 

7.75 

2.9 

7.26 

tl.4 


«2.0 


91.6 


*1.5 


*1.7 


3.0 
3.2 
3.5 
3.8 
A6.86 

&45 
10.1 
8.6 
6.8 
5  0 

4.9 
4.4 

4.0 

3.65 

4.26 


7.4 
7.15 
605 
6  7 
9.1 


21 

t 

4.1 
3.8 

22 



1 

23 

6  1.4 

' 

4.15 

4.8 

5l6 

5.9 

6.0 

6.15 

7.05 

&95 

24 

:.... 

26 

1             i 

26 

mi.t)' 
»1.6 

1II2.2 

al.9  

1 

i 

27 

28 

1 

29 

■ 

30 

0  1.4 

31 

1905. » 
1 

9.45 

&55 

8.96 

9.4 

8.4 

&1 

&9 

9.25 

&5 

7.0 

6.36 
5.5 
55 
4  9 
6.05 

• 

1 

2 

' 

1 

3 

1 

4 

pZ.3 

<ai 

1 

6 

6 

7 

'3.9 

8 

»3.4  1 

3.3   

9 

10 

11 

P3.0 

1 

12 

13 

14 

m4.5 


16 

A.ug. 

Sept. 

Oct, 

Nov. 

1 
Dec. 

5.0 

1 
3.4 

&7 

3.05 

cfxO 

4.6 

3.4 

6.06 

2.95 

4.2 

3.66 

4.65 

2.75 

4.4 

42 

3.95 

21 76 

i7 

4.65 

3.8 

2.75 

4.8 

4.26 

3.4 

1 
2.8 

/4.6 

4.1 

4.0 

3.15 

3.15 

4.5 

3.8 

3.0 

3.45 

3.6 

3.6 

2.95 

3.35 

3.45 

3.46 

2.95 

3.15 

1 

3.25 

3.16 

3.15 

3.2 

3.3 

3.2 

3.35 

3.2 

3.9 

3.15 

3.7 

3.15 

3.5 

3.15 

3.8 

3.3 

3.4 

3.45 

3.76 

'    3.15 

3.95 

3.95 

3.75 

3.15 

i3.4 

4.9 

3.9 

3.9 

3.15 

4.5 

3.4 

3.75 

3.15 

3.65 

3.2 

3.3 

3.05  > 

3.86 

3.0 

3.25 

2.96  ' 

4.2 

2.9 

3.2 

3.0 

«  •  *    «  •  ■ 

3.7 

3.06 

4.7 

3.4 

3.8 

3.0 

4  8 

3.2 

3.0 

3.05 

4.55 

3.25 

/2.9 

3.0 

3.3 

12 

3.16 

2.86 

3.8 

3.76 

3.2 

2.96 

3.8 

4.15 

3.2 

3.25 

3.8 

4.2 

3.55 

3.6 

4.0 

3.5 

6  1 

3.4 

6.1 

3.3 

6  75 

3.4 

3.2 

»a2 

2.96 

3.26 

2.3 

2.2 

3-6 

3.46 

3.2 

2.3 

2.26 

4.16 

2.96 

2.3 

2.15 

3.46 

2.95 

2.3 

2.3 

3.3 

3.1 

2.3 

2.2 

3.2 

3.05 

2.26 

2.3 

3.3 

2.95 

2.1 

2.3 

3.36 

2.9 

2.1 

2.3 

3.4 

2.75 

2.1 

23 

9-S-l 

3.36 

2.75 

2.1 

2.-35 

3. 36 

2.66 

2.1 

2.25 

3.3 

2.65 

2.1 

2.2 

3.3 

2.6 

2.05 

2.2 

3.4 

2.6 

2.0 

2.25 

3.45 

2.65 

2.0 

2.2 

o  During  frozen  season,  1904,  gage  readings  are  to  the  bottom  of  the  ice. 

Mce  2  feet  thick. 

e  River  frozen  over. 

d  Ice  2.6  feet  thick. 

e  Ice  1.9  feet  thick. 

/Ice 0.36  foot  thick. 

0  Ice  1.86  feet  thick. 

*  River  clear  of  ice. 
i  Ice  2.4  feet  thick, 
i  Ice  0.6  foot  thick. 

*  Ice  2.7  feet  thick. 
i  Ice  0.9  foot  thick. 
"» Ice  2.2  feet  thick, 
nice  1.8 feet  thick 

o  ^iver  frozen  January  1  to  about  March  27, 1905,  when  river  was  probably  clear  of  ioe.   Also  ioe  condi- 
tions Deoeznl)cr  1-31;  the  river  being  frozen  with  the  exception  of  channels  in  each  span,  which  'were 
Krobably  open  during  the  whole  month.    Gage  heights  December  18,  22,  and  28  probably  affected  by 
ack  water  from  anchor  ice.    During  frozen  period  gage  heights  are  to  the  bonom  of  tiie  ice. 
V  Ice  2.3  feet  thick, 
ff  Ice  0.4  foot  thick. 
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Daily  gage  height  y  in  feet,  of  Kennebec  River  near  North  An9on — Continued. 


Day. 

Jan. 

Feb.     liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1905. 

16 

4.9 
4.65 
4.5 
4.3 
4  3 

4.35 
4  95 
4. 05 
4  7 
4  75 

• 

4  4 

4  95 
4  7 
4  9 
4  95 

3.45 

3.35 

3.55 

3.5 

3.4 

3.2 

3.05 

3.05 

2.95 

2.95 

3.15 

2.7 

2.4 

2.7 

3.35 

3.2 

2.65 

2.4 

2.7 

2.76 

2.75 

2.85 

2.8 

2.7 

2.6 

2.5 

2  35 

2.35 

2.3 

2.3 

2.3 

2.1 

2.05 

2.1 

1.95 

1.9 

1.9 

1.9 

2.0 

1.95 

2.0 

2.05 

2.25 

2.2 

2.25 

2.3 

2.2 

2.15 

2.4 

2.8 

2.1 

1.95 

2.1 
2.0 
2.0 
2.1 
2.1 

2.15 

2.3 

2.45 

2.7 

2.95 

a2.8 

17 

18 

*aO    e2.4 

rf2.  7 

19 

20 

21 

'3  6 

22 

d4.9 

23 ::::::: 

24! :...:...::. 

* 

25 

"t'kV 

ft  32    /2.8 

'.'.["'.'.  "g.s" 

6.9 

7.9 

8  46 

8  95 

• 

26 

■ 

27 

28 

• 

9  A.  7 

29 

30 

31 

1906.* 



1 

2.5 

6.3 
7.1 

5.9 
5.85 

4.45 

4.65 

3.75 
3.8 

4.05 
3.95 

2.9 
2.85 

3.5 
3.3 

2.7 

2 

2.4 

4.3 

3 

2.3  ;    2.3 

2.4 

7.75 

6.8 

4.85 

3.7 

3.8 

2.75 

3.1 

4 

■•«-••« 

1 

8.25 

5.1 

4.7 

3.8 

3.85 

2.7 

3.35 

5 

7.4 

5.0 

4.55 

3.7 

3.75 

2.65 

3.4 

4.2 

6 

8.0 

6.25 

4.3 

3.4 

3.65 

2.7 

3.3 

4.15 

7 

2.7 

7.5 

6.75 

4  55 

3.35 

3.65 

2.8 

3.1 

4.05 

8 

2.5 

1    2.2 

6.8 

7.45 

4.7 

3.3 

3.6 

2.85 

3.1 

4.0 

9 

2.4 
2.2 

1 

6  4 
7.25 

9.2 

7.1 
6.2 

6.15 

4.75 
4  5 

3.8 

3.3 
4.0 

3.6 

3.6 
3.6 

3.55 

2.85 
4.8 

4.85 

3.1 
3.25 

3.2 

3.8 

10 

2.2    

11 

2.8 

12 

7.7 

5.75 

5  05 

3.55 

3.3 

4.6 

3.25 

3.6 

13 

2.2 

6  75 

5.15 

5  05 

3.6 

3.5 

3.9 

3.35. 

14 

2.5 

' 

2  8 

6.8 
7.0 

6.5 

5.15 
4.75 

50 

4.9 
4.6 

4.25 

3.56 
3.8 

3.8 

3.45 
3.3 

3.2 

3.45 
3.05 

3.0 

3.05 
2.95 

2.75 

15 

16 

1 
1 

3.1 

17 

2.5 

2.1  1    2.3 

6  8 

4.35 

4  0 

3.7 

3.2 

2.7 

2.75 

18 

io.o 

7.7 

4.45 

4.25 

3.65 

3.2 

2.85 

2.4 

19 

9.5 

8.05 

4.5 

4.15 

3.6 

3.2 

2.85 

2.55 

20 

1.9 

2.0 

8.05 

7.35 

4.85 

4.2 

3.55 

3.2 

2.95 

2.8 

_ 

21 

1 

6  85 

7.55 

4.35 

4.15 

3.55 

3.1 

3.45 

3.05 

22 

. 

7.2 

7.35 

4.4 

4  5 

3.5 

3.0 

3.65 

3.2 

23 

1 

7.85 

6  35 

4.4 

4  65 

3.6 

2.85 

3.7 

3.2 

3.3 

24 

2. 5       2. 2 

7.2 

6  9 

4.75 

4  65 

3.5 

3.0 

4.0 

3.15 

25    

....... 

6.16 

6.2 

3.6 

5  05 

3.7 

2.95 

4.15 

3.0 

26 

1 

5.86 

6.5 

3.75 

46 

3.5 

2.9 

5.25 

2.9 

27 

3.9 

2.2 

4.5 

6  05 

4.95 

4  5 

3.7 

2.85 

&1 

2.9 

28 

6.25 

7.8 

4.95 

3.75 

4.05 

2.85 

4.75 

2.75 

29 

2.6 

6.35 

6.95 

4.65 

3.65 

4.3 

2.85 

4.45 

2.6 

30 

1    2.7 

5.55 

7.35 

4.65 

3.5 

4.3 

2.8 

4.1 

2.65 

3.2 

31 

6.95 

3.7 

4.1 

3.6 

1 

a  Ice  0.6  foot  thick. 
f>  Ice  2.4  feet  thick. 
c  Ice  2.7  feet  thlak. 


<f  Ice  0.7  foot  thick. 
<  Ice  2.3  feet  thick. 


/  Ice  2.5  feet  thick. 
8  Ice  1  foot  thick. 


Note.— An  error  in  gage  heights  June  17  to  D«H>ember  31, 1906,  was  discovered  after  the  manuscript 
for  this  paper  was  sent  to  the  printer.  Oage  heights  as  published  above  for  this  period  are  0. 35  foot 
too  high.  The  monthly  discharge,  however,  as  given  on  p.  48,  has  been  corrected  and  gives  the  true 
flow  of  the  river. 

h  River  frozen  Januarv  1  to  April  17,  1906;  clear  of  ice  the  evening  of  April  18;  frozen  over  December* 
2-^1, 1906.    Backwater  due  to  anchor  ice  during  December.    Gage  readings  during  the  frozen  season, 
1906,  are  to  the  bottom  of  the  ice.    The  thickness  of  ice  was  measured  as  follows: 


Date. 

Thick- 
ness. 

Date. 

Thick- 
ness. 

Date. 

Thick- 
ness. 

1906. 
January  1 

Feet. 
0.9 
1.0 
1.3 
1.4 
1.1 
1.1 
1.2 
1.3 
1.5 

1906. 
February  17 

Feet. 
1.9 

1906. 
December  6 

Feet. 
0.6 

January  8 

February  24 

1.8 

December  7 '           .7 

Janoa^y  9 

March  2.  4.  8,  13 

March  17,  20 

2.0 
2.1 

December  8 '           .8 

January  10 

December  9 

1.0 

January  14 

March  24,  27,  29,  30 

2.3 

December  12 

1.2 

January  17 , . . . , ... 

April  3,  7 '       2.1 

April  11 1       2.0  1 

AprU  14 1.9 

December  16 

1.4 

JaniiAiy  20 

December  23 

1.4 
1.5 

Jauaazy  27 

Decemljer  30 

February  3. 10 

December  5 .41 

• 
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l.fO 
2.00 
2.10 
2.20 
2.30 
Z40 
Z50 
Z60 
Z70 
2.80 
2.90 

aoo 

3.10 
3.20 
3  30 
140 


Ratiruf  tables  for  Kennebec  River  near  North  Anson. 

OCTOBER  20,  1901,  TO  DECEMBER  31,  1903.a 


Gage 
hei^t. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dia- 
chaige. 

Sec.-ft. 
2.7fc 

1     Gage 
hei^t. 

Feet. 

Dia- 
charge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

1.40 

680 

a  10 

480 

6.535 

l.fi0 

760 

3.20 

2,960    i 

490 

6.790 

L60 

840 

3u30 

a  140    , 

5.00 

7,050 

1.70 

930 

a40 

3,330    ' 

&20 

7.570 

1.80 

1,020    1 

aso 

3,520 

&40 

8,090 

1.90 

1,110    ' 

a60 

3.720 

&60 

8.630 

2.00 

1,205    > 

a  70 

3,925 

&80 

9.170 

2.10 

1,310 

aso 

4,140 

&00 

9,730 

2.20 

1,430 

a90 

4.360 

&20 

10,300 

Z30 

i,5eo 

4.00 

4,590 

a40 

10.880 

2.40 

1,700 

4.10 

4,825 

'        &60 

11,480 

Z50 

1.840 

420 

5,060 

a80 

12.090 

2.60 

1.990 

130 

5,300 

7.00 

12,720 

Z/0 

2,140    < 

4.40 

5,545    , 

7.20 

13,370 

2.80 

2.290 

4.50 

5,790    ' 

7.40 

14.090 

2.90 

2.450 

160 

6.035 

7.60 

14,750 

3.00 

2.615 

4  70 

6.285 

7.80 

15,470 

Feet. 
9.00 
&20 
&40 
&60 
&80 
9.00 
9.50 

laoo 
laso 

11.00 
11.50 
12.00 
12.50 

laoo 

14  00 
l&OO 


Sec.-ft. 
16.200 
16,950 
17. 710 
18.500 
19.300 
20.100 
22,100 
24200 
26,400 
28,700 
31,000 
33,300 
35.700 
38.100 
43.100 
48.300 


JANUARY  1,  1904.  TO  DECEMBER  31,  1906.& 


990 
1,080 
1,182 
1.204 
1,415 
1.544 
1,680 
1,822 
1,970 
2,124 
2,284 
2,450 
2,621 
2.797 
2,978 
3.164 


a50 
a60 

a  70 
aso 
a90 

400 
410 
4  20 
430 
440 
450 
460 
4  70 
.4  80 
490 
&00 


3,355 
3.551 
3,752 
3,958 
4,160 
4385 
4,606 
4,832 
5.062 
5,297 
5,536 
5,7/9 
6,026 
6,277 
6,532 
6,790 


5,10 
5.20 
&30 
&40 
&50 
5.60 
5.70 
5l80 
a90 
6u00 
a20 

a40 
a60 

6.80 
7.00 
7.20 


7,053 
7,316 
•;,587 
7,858 
8,136 
8,415 
8,700 

9,274 
9,565 
10,130 
10, 710 
11,310 
11,920 
12,550 
13.200 


7.40 
7.(0 
7.80 
&00 
&20 
&40 
&60 
&80 
9.00 
9.50 

laoo 
laso 

11.00 


13.880 
14,580 
15.300 
16,030 
16,760 
17,540 
18,330 
19,130 
19.930 
21,930 
24030 
26.230 
2a  530 


DISCHARGE  UNDER  ICE  COVER  FROM  1904  TO  1906.c 


1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


510 

590 

670 

750 

830 

915 

1.000 

1.085 

1,170 


2.30 
2.40 
2.50 
Z60 
Z70 
2.80 
2.90 

aoo 
a  10 


1,255 
1,340 
1,430 
1,520 
1,610 
1,700 
1,790 
1.885 
1.980 


2,970 
3.060 
3,lf0 
3,300 
3,420 
3,540 


a  This  table  la  applicable  nnly  for  open-^hannnl  conditionn.  It  is  based  on  12  discharge  measure- 
ments made  daring  1901-1903.    It  is  well  defined  between  gage  heights  2.0  feet  and  5.0  feet. 

^  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  6  discharge  measurements 
made  during  1904-1905  and  the  form  of  the  1903  curve.  It  is  well  defined  between  gage  heights  2.3  feet 
and  5.0  feet. 

c  This  table  is  applicable  only  for  ice  cover  conditions.  It  is  based  on  13  discharge  meaaurcmeots 
made  during  1904-lw)6.  It  is  well  defined  between  gage  heights  1.5  feet  and  3.4  feet.  Gage  heights  are 
to  the  bottom  of  the  ice. 


P1X)W  OP  KENNEBEC  RtVEB  NEAK  NORtH   ANSON. 
Dotty  ditchargt,  in  trrond-feet,  of  Keniubtc  Riirr  near  Sorth  Amon. 


*.BK  I  31... 


Monthly  ditdiargt  of  Kennebec  Rirrr  mar  NorUt  A 

|Dmliu«r  ana,  J.TM  aquace  mllen.] 

DUcbkTge  In  wcoDd-l««i. 


HontI 


Haxlmuin.    Ufnlmiiii 


Run-off. 
Sre.-lt.per   Depth  In 


B.-d.per   I 


October  X-31.. 


Uuchaa 
April.... 


NoTamher.'.'.'."; 
DecCTnbar  l-S... 


13.  <M) 
j!i39 


•  River  Irown  Novnnber  28  to  Dropmber 


10  and  December  2-31. 11103. 
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MontUy  discharge  of  Kennehrc  River  near  North  Anson — Continued. 


Dischaise  in  second-feet. 


Run-off. 


Month. 


1904.  a 


January . . 
February. 
March.... 
April 


Apt 

May. 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


January . . 
February. 
March.... 
April 


1905.6 


May. 

June 

July 

August 

8eptem>)er. 

October 

Noverat)er. 
December  c , 


Maximum. 

Minimum. 

915 

510 

915 

510 

1,700 

510 

24,470 

1,790 

27,190 

8.030 

13,920 

4,790 

8.480 

2.640 

6,7rfO 

2.204 

•     7,053 

2,284 

8.700 

2.367 

8.842 

2,047 

5.500 

1,790 

27.190 

510 

3.420 

2,075 

2,265 

1,885 

i«Ao  n       Sec.-ft .  per  1  Depth  in 
*®*"-       sq.  miie.      inches. 


The  year. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October... 
Novemlwr. 
December. 


i90ri.  d 


The  year. 


19,730 
21,730 
12.020 
9.370 
J.  080 
4,71il 
2.887 
i;415 
2.367 
3.950 

21.730 


1.340 
5,0fi2 
6,940 
5.230 
2,  .380 
1.544 
1,415 
990 
1.035 
1.430 

990 


2,700 

1.430 

1.610 

24,030 

20.730 

14,060 

6.026 

4.277 

3,752 

6.532 

2.709 

2.810 

24.030 


915 
1,065 
1,000 
1.340 
9,700 
2.887 
2.700 
2.367 
1.612 
1.415 
1,131 
1.479 

915 


090 
680  , 
920 

7.440  I 
14,229  ! 

7.703  . 

5.244 

4.094  < 

w.  %Kfo 

4.058 
3.030 
2.750 

4,536 


2.660 
2.070 
4,110 
10,420 
8.(«8 
7,043 
5, 483 
2.90fi 
1,991 
1.205 
1.349 
2.540 

4.205 


1.680 
1,240 
1.220 
7,120 
13.250 
7.100 
4,584 
3.057 
2.455 
2.982 
1.966 
2.032 


0.247 

a28 

.244 

.36 

.330 

.38 

2  67 

2.98 

5.10 

&88 

2.76 

3.0» 

1.88 

■    2.17 

1.46 

1.68 

1.29 

1.44 

1.45 

1.67 

1.09 

1.22 

.966 

1.14 

1.63 


22.18 


.953 

1.10 

.742 

.77 

1.47 

1.69 

a  74 

4.17 

3.12 

3.60 

2.52 

2.81 

1.97 

2.27 

1.04 

1.20 

.713 

.80 

.432 

.50 

.484 

.54 

.1*10 

1.05 

1.51 

20.50 

.602 
.445 
.437 
2.55 
4.75 
2.54 
1.C4 
1.09 
.880 
1.07 
.704 
.728 


4.0S7 


1.45 


.69 

.46 

.50 

2.84 

5.48 

2.83 

1.80 

1.2B 

.96 

1.23 

.78 

.84 

19.80 


o  River  frozen  January  1  to  April  'j  and  DecomlM»r  1-31.  1904;  rating  table  (or  ice  cover  used. 

b  River  frozen  .January  1  to  March  27  and  December  1-31,  1905;  rating  table  for  ice  cover  used. 

e  Values  (or  the  last  half  of  December,  1905,  are  probably  too  large,  owing  to  backwater  caused  by 
anchor  ioe. 

d  River  frozen  January  1  to  .\pril  18  and  December  2-31 ,  1906;  rating  table  for  ice  cover  used.  Values 
given  for  December,  ItiOo,  are  probably  too  high,  owing  to  anchor  ice;  rating  table  for  Ice  cover  applied 
December  2-31, 1906. 

KENNEBEC  RIVER  AT  ^VATERVILLE. 

Observations  of  the  flow  of  Kennebec  River  at  Waterville  have 
been  made  by  the  Hollingsworth  &  Whitney  Company  since  1892, 
and  furnish  the  longest  set  of  continuous  records  of  flow  of  this  river. 
This  company  manufactures  manila  paper  and  ground-wood  and  sul- 
phite pulp. 

The  dam  is  of  timber  crib  work,  the  main  portion  having  a  vertical 
downstream  face  with  a  horizontal  crest  about  5.75  feet  wide  and  an 
upstream  slope  of  about  40°  from  the  horizontal.  The  average  ele- 
vation of  the  crest  of  the  dam,  as  determined  by  levels  during  Juh', 
1906,  was  119.37  feet  above  the  Hollingsworth  &  Whitney  datum,  or 
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71.53  feet  above  mean  sea  level;  according  to  the  Kennebec  datum 
as  corrected  by  levels  of  1906.  The  total  length  of  the  dam  is  800 
feet,  which  includes  a  width  of  log  way  of  34  feet.  Flashboards  are 
kept  on  the  dam  the  greater  part  of  the  time,  their  average  elevation 
in  July,  1906,  being  123.73  feet  above  the  Hollingsworth  &  Whitney 
datum,  or  75.89  feet  above  mean  sea  level.  The  crest  of  the  dam  is 
in  fairly  good  condition.  The  leakage  has  never  been  measured, 
but  is  assumed  arbitrarily  as  100  second-feet.  The  water  which  flows 
in  the  canals  is  used  through  46  wheels,  most  of  which  have  been 
rated  at  Holyoke  under  practically  the  same  head,  the  average  head 
at  Waterville  being  about  23  feet.  Some  water  is  lost  through  the 
canal,  through  small  waste  gates,  and  over  wasteweirs.  A  small 
amount,  estimated  at  100  second-feet,  is  used  for  washing  and  mill 
purposes. 

Methods  and  diagrams  for  estimating  the  flow  through  the  wheels 
and  over  the  dam  were  developed  by  the  late  Sumner  Hollingsworth, 
engineer  for  the  company.  Observations  were  made  at  12  o'clock 
noon  of  each  day,  that  hour  having  been  chosen  after  investigation 
as  a  time  when  the  flow  is  least  affected  by  storage  of  dams  upstream 
and  as  giving  most  nearly  the  average  for  the  day.  When  the  flow 
of  the  river  is  less  than  about  3,500  second-feet  all  of  the  water  is 
used  through  the  wheels. 

The  values  of  flow  at  this  point  are  probably  in  error  from  10  to 
15  per  cent,  on  account  of  the  manner  in  which  the  flow  has  been 
computed  and  the  uncertainty  of  the  constants  used.  During  the 
four  or  five  years  preceding  January  1,  1906,  computations  are  in 
error  from  10  to  15  per  cent  where  the  flow  has  been  computed  with 
flashboards,  owing  to  the  assumption  that  the  top  of  the  boards  was 
at  elevation  124.0  feet  above  the  Hollingsworth  &  Whitney  datum, 
the  results  as  published  being  too  small. 

These  records  are  now  being  furnished  by  the  Hollingsworth  & 
Whitney  Company  through  the  courtesy  of  their  engineer,  James  L. 
Dean. 

Daily  discharge,  in  second-feet,  of  Kennebec  River  at  Waterville. 


Day. 


Jan.  I  Feb.      Mar.       Apr.      May 


1»2.« 

3.  ,530 

2 ' 4.730 

3 \ 10,260 

4 1 19.100 

5 25,250 


C. 
7. 
8. 
9. 
10. 


7,920 
6,"3i6" 


8.950 


June.      July.   \  Aug. 


Sept.  !  Oct. 


11,840 

ii.'846' 


17,355 
20,030 


11,515 


22.980 
28.150 

24.830    8.200 

22,810       9,660     

7,925 


29,985 


Nov. 


Dec. 


a  Noven>ber  figures  are  for  1801.    The  closing  of  gates  at  Moosehead  Lake  is  said  to  have  caused  the 
•mall  4l8Chaige  here  recorded. 
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WATER   RESOURCES   OF    KENNEBEC    RIVER   BASIN. 


Daily  discharge,  in  second-feei,  of  Kennebec  River  at  Waierville-   Continued. 


Day 
1802. 


Jan.      Fob.      Mar.       Apr.       May.      June.      July.      Aug.     Sept.     Oct.      Nov 


11. 
12. 


18,090    ■  5,900    

7." 650"  "'7.375 


Dec. 


13 11,195 

14 1 

15 ' 8.660 


7.100 


16 

17 

18 6,940 

19 

20 6.465 


6.940       K.490 
6,580    


5,310     10.260 


21 

22 2,470       7,530 

23 9.8:« 

24 1    2,430  • 

25 '    2.250    


17,355  ;. 

7.215  { I. 

'  19,(M0  '. 

13,750     21.615    . 


0545 
a395 

a  670 
a630 
<i5C8 
a  961 
01.440 

al.488 
al.ll2 


26 2.220 

27 ! 2;000 

^ 1 2,325 

29 '  2,300 

30 2.730 

31. 1 3,080 


13,160 


8.780 


10.750  I  19,250    .. 
.......    19,640    .. 

29,990  1.. 

12,160  ,  20.030  '.. 


a9S8 
ol,399  : 

a2,296 


1893. 

1 2.350 

2 ' 2,250 

3 ' 2.200 

4 1 2.100 

5 1 2.100 

I 

0 2.200 

7 1 2.300 

8 1 2,250 

9 ' 2.100 

10 3,000 


11.. 
12.. 
13.. 
14.. 
15.. 


2,000 
2,100 
2.300 
2,500 


16 2,  GOO 

17 ,  4.800 

18 1  5.000 

19 1  4.2C0 

20 !  3,200     2.200 


2,400 
2.550 
2.600 
2.5.')0 
2.500 

2.400 
2,300 
2.200 
2,  ICO 


21 2,100 

22 l.iKX) 

23 2,100 

24 2.200 

25 '  2.300 

26 '  2.200 

27 2,200 

28 2.300 

29 2,300 

:« 2.350 

31 2,400 


2.350 
2.450 
2.350  I 
2.200 
2.400 

2.400 
2.450 
2,500 


1894. 


1. 
2. 
3. 
4. 


1.470 
1,040 
1.640 
1.640 


1.910 
1.910 
1,740 


2.500 
2,500 
2,450 
2.400 
2.400 

2.400 
2.350 
2,350 
2.325 
2.300 

2,300 
2,300 
5,400 
8.000 
11,300 

7.400 
6.300 
6,100 
5.700 
5,000 

4.600 
3.900 
3.600 
3,600 
4.000 

4.400 
4.400 
4,300 
4,200 
4,100 
4,000 


1,740 
1.740 
1.740 


5 1,640     1.910       2.010 


6 1.640     1,910 


1.740 
1,740 
1,740 


7 

8 

1.640 

9 

1.470 

10 

1.640 

11 

1.640 

12 

1.470 

13 

l.()40 

14 

15 

1.470 

1.740 
1.910 
2.370 
3.040 
4.643 


o.  ,Wu 
5,390 


1.740 

1.740 

1,740       6.220  I 

1.740       5.  .580  I 

aNovpinbcr  figures  are  for  1891. 
small  discharge  here  recorded. 


4,100 
4.250 
4,500 
4,400 
.3,700 

3,700 
3.600 
3,600 
6.400 
9,200 

12.400 
15.000 
16.500 
16.500 
18.200 

16.500 
14.100 
14.000 
14.100 
16,300 

14,500 
12.300 
13. SOO 
15,800 
14.500 

14  600 
14.200 
14.600 
14.800 
19,800 


4.496 
4.496 
4.370 
4.370 

5.473 

4,720 

5."  278" 
5,655 

5,9.50 
6,980 
7.170 
6,980 


,  21,700 
21.200 
27,(500 
24.700 
60.500 

46.500 
'  36,700 
30.200 
20.300 
25.200 

;  27.000 
31,700 
31.300 
54.500 
43.100 

34.100 
30.700 
8:1.500 
46.100 
34.500 


24,300 
22.800 
21.200 
19,800 

17.000 
16,300 
15.200 
14.550 
13.600 


15.650 
14.510 
14.090 
13.220 
13.220 


13.200 
16.250 
15,200 


10,840 


13.800 

15,250 
16.250 
18.300 
23.500 
15,900 


9.990 

11.230 

8.840 

9.740 
8.410 
8.410 


1.040 
2.330 
2.380 
2,300 
2.290 


16.250 
23.200 
20.500 
18,200 

15.200 
13.200 
13.200 
11,200 
11.000 

12.000 
14.480 
13.640 
11,840 


8,260 

8.710 
6.510 
6.410 
6.040 
5.540 


14.270 
14.000 
15.100 
14.600 
13.500 


11.190 
12,930 


4.840 
4,4.K) 
3,660 
3,270 

3,590 
3,490 

"'s.'iio" 

2,830 

2,440 
2,380 
2.360 
2,240 

I 


12.280 

10. 100 

8.  .'>50 

7,226 

7,050 
6.110 

"5."  846" 
0.820 


12.930 
10.400 

9.070 
9.070 
8.520 
6,910 


2,440 

'7*636" 
6,860 

16,626" 

8.570 
7,6a5 


2,240 
2.210 
2.360 
2,360 

2.290 
2,290 


2.240 
2,290 

2.430 
2.210 
2.150 
2,290 


2.490 
2,140 

'i."8e6" 

1.890 

1,890 
2,260 
2.360 
2,680 


2,160 
2,380 
2.190 
2,410 
2.340 

2.175 


1,980 
1.980 
1.710 
1.980 

1.980 
1,980 


1.080 
1.980 


1.980 
1.980 
1.980 
1.980 


1,980 
2.250 
1.980 
1.980 
1.980 


2.780 
2,580 


1.440 

1.440 
1.440 
1.440 
1.440 


2,240 
2.205 
2,180 
2.153 
2,295 

2,300 


2,340 
2,310 
2.230 
2,430 


3,305 
3,240 
3,143 
3.218 


1.710 
1.710 
2,200 

1.710 
1.710 
1,710 

i,'7i6" 

1.710 
1.980 
1,980 
1.710 
1.980 


1,710     1.980  I  1.440 
1,440    1,440 


1.780 
1,980 
4.000 

3,050 
2,550 
2.550 
1,980 
2.250 

1,980 


1.980 
1.980 
1.980 

1,080 
1.980 
2,250 


5,900 

"6."286' 
5.900 
6,010 


7.055 
6,3;J6 


3.087 
3.019 
3.019 
3.285 
3.045 


I 


6.674  3.050 

'     6.674    

6. 1)74  3, 2.50 

6.336  3.125 


2,253 
1,125 
2,312 
1.871 
2:207 

1,824 
2,209 
2.185 
1,140 
2.293 

2.034 
2,818 
2,280 
2,309 
2.341 


1.980 
1.980 
:>,380 

2,450 
1.980 
3.630 
3.530 
3,280 
2,280 


2.181 
1,023 
1,915 
1,030 
1,806 

1,655 


1.440 
1.440 
1,440 

1,440 


2,250 

2.520 
2,250 
2.550 
2,480 
1,980  I. 


1.980  , 
2.080  ! 
3,980 
3.630 


1,710 
1.710 
1,440 

1,440 
1.440 
1.449 


1.440 
1,590 
1.440 
1.590 
1.990 


I 


1,897 
1.013 
1.013 

5,553 
6.738 
5.017 
8,387 
9.036 


3,806 
7.295 
5,619 
10,512 
0,486 

7,381 
5.606 
4,651 
3.937 
3,730 

3.040 
3.636 
3,476 
2.782 
2,500 


1,.j70 


2.187 
2,194 
2.213 

1.869 
2,193 
2.128 
1.245 
1.937 

1.211 
1,694 
1.819 
2.386 
2.600 


The  c'loaing  of  gates  at  Moosehoad  Lake  is  said  to  have  caused  the 
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Daily  dUcharge,  in  second-feet,  of  Kennebec  River  at  WatervilU — Continued. 


16. 
17. 

18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 


9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 


Day. 


1804. 


1895. 


1806. 


Jan. 


1,640 
1,640 
1,470 
1,640 
1,640 


Feb.      Mar. 


1,640 
1,640 
1.640 
1,910 


26 ;  1,910 

27 1  1,910 

28 ' 

29 1,640 

30 1,640 

31 1,640 


1,135 
1.599 
1,655 
1,664 
1,606 

1,780 
1,678 
8 1,947 


1,804 
1.896 

1,889 
1,864 
1,273 
2,403 
2,441 

2,481 
2,490 
2.500 
2,439 
1,817 

2,439 
2,304 
2.332 
2,290 
2,333 

2,319 
1.706 
2,433 
2,198 
2.439 
2,127 


3.281 
21,881 
17.367 
11.482 

6,708 

4,153 
3,803 
4,329 
2,97C 
2,971 

3,006 
2,755 
2,970 
2,689 
2,595 

2,990 
2,513 
2,736 
1,568 
2,782 


740 
740 


740 
740 

760 
760 
810 
810 


760 
740 
740 


214 
208 
733 
174 
444 

077 
854 
718 
622 
397 

983 
946 
943 
967 
648 

950 
579 
112 
708 
689 

361 
656 
606 


629 

676 
714 
927 


4,460 

4,855 


4,140 
5,405 

3,802 
6,660 
6,305 
5,215 


4,855 
4,184 
4,180 
3,805 
3,620 
3,510 


1,685 
1,687 
1,252 
1,720 
2,229 

2,145 
1,956 
1,951 
1.949 
1,368 

1,683 
1,920 
1,932 
1,946 
2,236 

2,224 
1,566 
2,224 
2,194 
1,937 

1,965 
1.946 
1,977 
1,627 
2,241 

2,314 
2.769 
2,600 
2.418 
2,459 
1.898 


.... 

643 

A.  WVU 

6,257 

292 

111.246 

717 

52.691 

522 

24.810 

243 

13,866 

236 

13, 170 

857 

11,862 

634 

10.323 

962 

8,950 

452 

9,499 

140 

5,460 

002 

5.226 

816 

6.109 

967 

3,651 

879 

193 

3,888 

829 

10,129 

824 

3.159 

758 

4,087 

763 

6.609 

Apr.   I  May.  ;  June.  ,  July. 


12,150 
13.310 
20.640 
21.760 
22,910 

26,860 


35,280 
33.680 
29,130 


7,410 

9,935 

9,935 

10,915 


5,900 


I 


13,540 
8.250 
6,100 
6,360 
6,580 


5.520 
9,565 

10,055 
5,490 
6,265 


3,930 


17,450 


2,176 
2,205 
2,406 
2,638 
6,164 

7,691 

9,286 

9,325 

24,407 

54,192 

*/.  Vvv 
20,858 
19,304 
24.061 
86,201 

70,381 
43,408 
34,708 
31,068 
31,562 

31,363 
29.572 
28,511 
23,707 
20,348 

18,931 
15,489 
15.929 
10.853 
13,216 


6,527 
5.861 
6,647 
6,442 
5.782 

6,709 
5.373 
4,998 
5.040 
5,199 

6,757 

8,356 

16.221 

11,472 

15,989 


7,960 
10,000 


13,227 
11,967 
11,461 
12. 172 
11,934 

12,584 
12,764 
10.917 
12,074 
7,848 


12. 121 

i\m 

8.668 
7,807 

5.863 
5,449 
5,515 
8.261 
8,037 

6,919 
7,533 
8,119 
0.109 
4,8(i8 
8,982 


29,468 
26,601 
25.207 
18,064 
26,583 

30,879 
29,499 
25,090 
22,228 
19,997 

20,249 
21,463 
19.072 
18. 1»4 
18,066 


46,946  •  16.096 
64,700  17,981 


61.270 
57, 188 
52,131 


14.846 
15,227 
13,163 


25,210  '  10,560  3,781 

21,980' 3,710 

20,680       8,690  10,480 

7,480  8,985 


8,070 


0,818 
9,314 
8,408 
7,979 
7,364 

7,370 
7,425 
7,623 
6,166 
6,418 


9,630 

5,852 

7,920 

6,454 

11,352 

4,854 

16, 175 

5,887 

12,878 

6,925 

I 


6,502 
6,156 
6,121 
5.616 
5.905 

5,641 
4,497 
5,075 
5,046 
5,670 

6.216 
6.290 
5,708 
5,660 
4,955 


7.491 
11.004 
6.846 
5.891 
5,318 

4.961 
4.343 
4.391 
4,374 
5,953 

3,855 
6.2o2 
5.235 
5,142 
4,679 

4.944 
4. 549 
4.530 
4,219 
4,710 


6,674 
6.046 
6,765 
6,100 
6,550 

4,886 


3.680 
3,565 
3,670 

3,830 
3,830 
3,830 


3,415 
3,345 


6,042 
4,315 
4,278 
3,784 
4,062 

u,  o44 
4,429 
4, 4v9 
4,039 
4,072 

3,903 
3,934 
3,731 
3,658 
3,767 

3,631 
3,508 
3,546 
3,512 
3,232 

3,257 
2,617 
3,151 
2,876 
2,863 

2,500 
2,552 
2.096 
2,671 
2,9.30 
2,678 


4.811 
4,374 
4,236 
5.578 
5.249 

11,678 

11.214 

9.(>85 

8. 690 

*7,149 

6.047 
4,637 

4,844 
4,437 
4,289 

4,449 
5.121 
5,125 
4,405 
4,596 


Aug.  '  Sept.     Oct. 


3.010    13 

3,110     2,183 
3,060     2,136 

1,883 

3,230     1,885 


3,060 
2.915 
2.825 
3.070 
2,555 


2,855 
2,494 
2,615 
2,294 
2,400 


3.163 
3,062 
3,063 
1,576 
3,016 

2,738 
2,610 
2,816 
2.580 
2,382 

1,629 
2,690 
2.435 
2,405 
2,160 

2,433 
2,118 
857 
2,681 
2,072 

2,357 
2,240 
2,199 
2,722 
1,658 

4,284 
5.089 
4.890 
3,450 
3,080 
3,102 


3,730 
2,696 

O,  imO 

3,597 
3,037 

3.044 
3.313 

3,468 


4,113 

4,737 
4,276 
3.906 
3,695 
3,414 

2,566 
3, 197 
3,137 
3.178 
3.079 


12,102 
6.659 
4,673 

I  4.143 
2,646 

2,571 
2,509 
2,378 
1,918 
467 


1,792 
2.867 
2,560 
2.226 
2,212 

2,200 
2,155 
1,438 
2,250 
2,602 

2,256 
2,200 
1,996 
1,970 
1,150 

1,736 
1,710 
1,987 
1,721 
1,741 

1,707 
1,050 
1,139 
1,387 
1,167 

1,155 
1.104 
1,145 

i,"ii5' 


2,643 
2,611 
1,772 
2,577 
2,371 

2.129 
6.903 
7,978 
6,094 
4,624 

4.003 

3.668 
1,857 
2,952 
3.002 

2.789 
2.336 
2,932 
3,500 
1,733 


1  3.829 
7.527 
6,418 
5,088 
4,253 

3.231 
3.730 
3,576 
3.315 
2,540 

,  2,605 
2,854 

''2,'856* 
2,458 
2,462 

1,106 
1,149 
1,130 
1  1,110 
1,152 

,  1,104 
1,126 
1,356 

1,109 
1,121 

■i,'i86' 

1,141 

1,134 
1.250 
1.546 
1,587 

1,353 
1,422 
1,428 
1,432 
1,372 

1,399 

i'iis' 

l.-^W 

1,385 

'  1,081 

2,870 

'  2,975 

:  3,734 

2,275 

5,249 

'  4,567 

1  3.954 

'  3,277 

3,210 

3,166 

2.394 

2.626 
2.617 
2,363 
2,388 

2,311 
2,384 
2.016 
2,319 
,  2,326 

Nov. 


2,661 
2.480 
2.152 
2.631 
JL,  UtM 

2,446 
2,502 
2.496 
2.487 
2,786 

2,484 
2,461 
2,615 
1,444 
1,645 


Dec. 


3,238 
4,259 
4,023 
3.757 
3,435 

29,865 
23.836 
17,040 
13.322 
12, 152 

10,028 
11.389 
111,777 
10.962 
9,319 

8,426 

I  7,947 

I  7,952 

8.130 

7,547 


1,061 
1,347 
1,870 
1,421 
2,201 

1,046 
1,708 
1.667 
1.426 
5,125 

'  9,505 
8.351 
6,279 
3,882 
3,860 

4,972 
6,455 
5.605 
4,501 
4,169 

10,940 

11.179 

6,694 

6,124 

5,632 


3 
2 
2 
2 
1 

2 
2 
2 
1 
2, 

2 
3 
11 
9 
6 


4,804 

9.383 
15.900  26 
11.623  16 

9,372  14 
19 


275 
513 
466 
331 
326 

205 
206 
220 
912 


831 
770 
667 
904 
227 


904 
682 
378 
842 
619 

723 
273 
301 
303 
060 

105 
608 
278 
524 
747 

546 
009 
621 
928 
180 

636 
321 
026 
147 
136 

162 
792 
673 
148 
600 
713 


040 
844 
730 
200 
603 

646 
312 
851 
870 
852 

851 
938 
385 
981 
874 


307 

272 

489 

303- 

1,870 
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Daily  discharge,  in  second-feet,  of  Kennebec  River  tU  WatervilU — (.'ontinued. 


Day. 


1806. 


21. 
22. 
23. 
24. 
25. 


Jan.  '  Feb.  '   Mar.    \    Apr.       May.  '  June.     Jaly. 


26. 
27. 
28. 
29. 
30. 
31. 


1897. 


i. 
2. 
3. 
4. 
5. 


.'i.OOO 
2.767 
2.793 
2.542 
2,394 

1,881 
2,409 
2,765 
2.531 
2.473 
2.220 


2,073 
2,065 
1,650 
2,318 
3,732 


2,781 
2.771 
2,162 
3,854 
2,812 

2,790 
2,772 
2.55K 
2,794 


12,922 
3,239 

10.025 
7.820 
6.608 

6.637 
7,253 
10.886 
5.945 
6.901 
5.006 


6 18.504 

7 10,210 


I 


8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 


.),WIO 
5.028 
3,793 


3,293 
3,601 
3,084 
2,542 

2,881 

2,715 
2,187 
2,942 
19 1  1,918 


20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2,211 


3,587 
3.485 
3,775 
3,598 
3,348 

3,223 
4,185 
4,305 
5.634 
6,225 

5,933 
5,007 
4,629 
3,897 
4,070 

4,028 
3,848 
3,163 
2,467 
2,480 


2,283     3.543 


1898. 


1. 
2. 
3. 
4. 
5. 


2,222 
2,951 
2,300 
1,953 

1,847 
2,727 
2,252 
2,477 
4.024 
3,o34 


2,475 
2,284 
2,222 
2.715 
2,771 


2,636 
2,427 
2,302 
2,544 

2,877 
2,825 
3,705 


6 3,431 

7  

8 

9 

10 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


1,H07 
4.H2«i 
5,434 
4,492 

3,025 

3,286 
3,240 
3,287 
4.909 

3.717 
3,891 
3,4:»3 
3,4<X) 
3,505 


3,893 

4,614 
2,  .542 
2.321 
2,866 


2,539 

2,9.V> 
2.(iH7 
3,090 
2,775 

3,068 
3,475 
2,994 
3,744 
3,154 

3,829 
3,317 
3, (WO 
3,912 
4,026 

4,042 
SJCA 
3,221 
3,267 
2.885 

3,172 
3r704 
2.13:i 
3.437 
4,3.52 


74,460 
60,021 
41.711 
46,693 
40.793 

36,126 
32,729 
30.217 
30,517 
30,977 


2,007 
2,950 
2,423 
2,629 
2,586 

2,522 
4.026 
2,703 
2,285 
2,291 

4,554 
4,230 
5,238 
5,045 
5,387 

4,925 
2,533 
2,025 
2,304 
2,339 

3,167 
2,083 
2.621 
5,547 
5,832 

6,345 
5,992 
5.311 
4,094 
5  671 
5,513  ' 

4,170  ! 
4,188  I 
5,048  : 
5,1«>3 
2,997 

4,094 
5,070 

5,a^3  ' 

4,707 
4,62:} 

5,329 
0,752 
8,397 
9,S.S0 
11,534 

12,816 
12.215 
11.918 
12,4S4 
13,218 

14,580  ' 

17,177 

10,61.5 

15,987 

17,812 


6,. 134 
7,648 
9,075 
9,(>35 
11,536 

12.889 
18.329 
21,149 
18,268 
15,458 

16.671 
14,377 

14.796 
16,881 

24,426 
34,813 
28,642 
31,734 
32,799 

26,949 

24,087 
24,COJi 
29,875 
33,605 

42,800 
51,255" 
66,907 
.58,745 
43,797 


20,385 
10..^.% 
13,871 
12.143 
10,830 

10,1.50 

7, OHO 

6,.'i<V3 

7,472 

10,457 

15,299 
19,848 

44.a->4 

47.141 
50,381 

49,415 
47,112 
47,321 
44,700 
39,327 

36  071 
33,789 
30.702 
34,.V)2 
52,119 


14 
13 
3 
23 
14 

4 

5 
5 
4 
3 
6 


39 
34 
32 
34 
40 

36 
26 
26 
24 
23 

41 
41 
23 
41 
38 

32 
27 
23 
21 
18 

17 
15 
15 
14 
10 

16 
21 
24 
26 
22 
20 


39 
38 
37 
37 

37 
31 

29 
28 
25 

22 
21 
24 
34 

32 

27 
24 
23 
23 
20 

19 

18 
17 
l.") 
15 


782 
215 
976 
517 
220 

482 
729 
117 
867 
192 
092 


001 
299 
654 
210 
730 

.362 
923 
610 
400 
995 

196 
223 
905 

284 

tfno 

431 
453 

788 
013 
843 

562 
105 

448 
809 
818 

539 
779 

568 
000 
097 
526 


048 
372 
.301 
3.-18 
730 

.569 
580 
880 
7.53 
630 

a59 
899 
042 

988 

.500 
750 
440 
ir>3 
692 

088 
570 
073 
277 
993 


5,352 
6.073 
6,655 
6.275 
6.334 

6.817 
5.4.59 
5.309 
4.200 
5,307 


18,204 
16,780 
17,. 520 
17,542 
17,549 

15,7,56 
16,023 
*15,7K5 
13,801 
12,961 

16,003 
14,962 
13,819 
15.304 
16,003 

14,617 
14,638 
13,344 
11,200 
11,390 

10,649 
7..'W 
9,901 
9,095 
8,353 

8,751 
7.. 500 
7,091 
8.023 
8,345 


14,341 

13,776 

10,900 

8,791 

9,846 

10,. 301 
9,1H9 

9,098 
12,. 541 
14,318 

12,08C 
11.. 322 
11,003 
10.777 
12,514 

11,295 

10,. 584 

9,478 

9.190 

11, 129 

10,8.55 
9,9.50 
8.;«4 
9.4.H3 
8,S()4 


4.391 
4,419 
4.374 
4.258 
41386 

3.794 
4.215 
3.781 
3.728 
3.335 
3.831 


8,719 

9,885 
9,531 

8,. 51 2 
7,147 

8,189 
7,410 
7.92a 
7,967 
7,270 

6,290 

5,701 

7,2,50 

45,507 

55,634 

33,770 
26,160 
21,286 
17,067 
12,542 

7,747 
5,218 
8,408 
8,980 
8,925 

i  10.826 
9,842 
7,950 
6,734 
0,4ft5 
11,707 


4,385 
4,. 343 
3,440 
3.490 
4,343 

4,272 

4.477 
4,203 
5.404 
1,745 

4,111 
4,484 
4.2<17 
3,776 
4,327 

a ,  WM 

3,011 
3,896 
3,9;« 
3,747 

3,8.35 
5,038 
3,871 
3,418 
3,747 


Aug.     Sept.     Oct.      Nov. 


2,858 
2.747 
2,750 
2.943 
2,990 

2.851 
2.571 
2.410 
2.416 
1,625 
2,531 


12,975 

13  656 

11.2li3 

9,206 

7,796 

7,226 
5.889 
5,701 
4,000 
5,243 

•>,<*49 
7,.5(i2 
9,771 
7.112 
6,601 

5,368 
7,776 
11,566 
8.562 
6,755 

7,129 
7,907 
6,616 
5.718 
5,816 

6,280 
6,220 
5,70t* 
5.382 
5,154 


4,313 
4.207 
4.147 
3.754 
2.924 

2,969 
2.474 
3.149 
3,148 
2,777 


4,771 
4,357 
4,340 
3.701 
3.090 

3.8IV5 
3. 571 
4.008 
3,973 
3.997 

4,808 
".WW 
5,403 
4.915 
4,864 

4,325 
4,333 
3,239 
3,632 
3,488 

5,043 
8.422 
7,438 
5,838 
4,481 

3,841 
4,5.55 
4,084 
2.915 
2,801 


I  2 

2 

I  2 

'  2 

I  2 


4.364  : '  2 


3,790 
2,707 

2,887 
2.833 
2,809 

3,712 
3,2.52 
4,. 374 
4,218 
4,017 

3,048 
3,413 
2,927 
1,130 
3,443 

2,499 
2,560 
2,491 
2,622 
2,5*26 

913 
3,42.5 

2,8«iO 
3,425 
2,849 


2,477 
2,489 
2,453 
1,437 
2,510 

2,392 
3,093 
3,073 
3.018 
3,042 

3,050 
3.057 
2,505 
1,913 
1,480 

1,560 
1,5.30 
1,570 
1,607 
1,876 

2.223 
1,851 
1,888 
1.916 
3,689 


352 
208 
956 
804 
986 

227 
388 
644 
214 
888 
891 


314 

048 
967 
532 
490 

375 
158 
533 
097 
100 

109 
508 
788 
070 
323 

528 
837 
262 
287 
322 

331 

326 
051 
510 
140 

348 
415 
973 
008 
344 
600 


601 
862 
180 
831 
865 

119. 
570 
260 
150 
961 

585 
731 
585 
288 
299 

665 
031 
055 
454 
264 

872 
660 
036 
318 
924 


6.572 
5.222 
3.749 
4.606 
6.185 

6,322 
5.683 
6,169 
8.424 
8,432 


2.911 
2,637 
6,687 
9,442 
8,628 

7,729 
6,457 
6.443 
5,195 
7,927 

8,133 
7,313 
6.350 
2,789 
4,902 

4,420 
5,913 
7,191 
6,428 
4,391 

4.161 
3,009 
2,703 
2.181 
2,687 

1,889 
6.097 
13,399 
6.883 
6,171 


6,382 
5.182 
4,091 
4.115 
3,467 

3,231 
3.880 
3,675 
4.133 
3,351 

5,332 
5,856 
4.896 
3,332 
3,465 

3,264 
3,490 
3,698 
5,018 
8,7P8 

8,935 
8,046 
7,184 
6,007 
7,811 


Dec. 


2,547 
2.287 
2.047 
i;768 
1,579 

1,506 
1.497 
2,317 
1063 
1.845 
1.787 


4,630 
3,825 
3,754 
3.190 
3.063 

I 

5,968 
6,382 
5,229 
5.172 
4,879 

4,212 
4,048 
5,765 
6.104 
7,153 

13,621 

14.0a5 

11,381 

7,665 

5,835 

6,799 
5.419 
3,861 
3,839 
3,225 

2.541 
2.563 
2,r«5 
3.001 
2.733 
2.6Q9 


3,7.52 
3.740 
3.667 
1,747 
3.336 

3.227 
3,221 
3.262 
2. 905 
2,635 

1,792 
3,268 
2,2X5 
1.873 

1,888 

1,883 
2.100 
1.723 
2,315 
2,447 

2,5eo 

2,274 
2.77S 
3,013 
2,4S9 


PLOW   OF   KENNEBEC   RIVER  AT  WATERVILLE. 
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Daily  discharge,  in  second-feet^  of  Kennebec  River  at  Waterville — Continued. 


Day. 


Jan.  1  Feb.  i  Mar. 


2b. 
27. 
28. 
29. 
30. 
31. 


1806. 


1. 
2 

a! 

4. 

it. 

f). 

8. 

9. 

10. 

11. 

12. 
13. 
14. 
lo. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 

12. 
13. 
14. 
1.5. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


1809. 


1900. 


26. 
27. 
28. 
29. 
30. 
31. 


032  3,933 
136  3,653 
Oa>  ,  4,387 

727  

738 

007  


529 
202 
274 
159 
452 

451 
149 
739 
757 
513 

400 
386 
404 

436 
678 

731 
439 
631 
434 
629 

440 
094 
709 
154 
435 


2,458 
2,198 
2,187 
2,163 
1,580 

2,505 
2,173 
2,071 
2,057 
2,152 

2,141 
2,244 
2,348 
1,964 
1,844 

2,392 
2,434 
2,727 
2,198 
2,915 

2,734 
2,744 
2,451 
2,745 
2,929 


4m  I  1,420 
454  I  3,039 
434     3,362 

245    

513    

453    


463  7,117 

565  3,696 

604  3,628 

653  

193  3,166 


452 
304 
324 
OGO 
998 

751 
711 
009 
696 
712 

996 
755 
74S 
0G4 
792 

656 
0<« 
04o 
748 
697 

684 
609 
007 
851 
311 
399 


3,159 
3,188 
3,303 
2,925 
3,114 

1,615 

2,933 

12,148 

15,690 

21,761 

19,766 

15,073 

11.998 

5.871 

7,090 

I  6,978 
6,12> 
5,308 
4,117 

18,833 

13,387 
23  971 

18,375 


17,029 

16,560 
18,928 
19,762 
17,711 
27,432 


3,382 
3,047 
3,333 
3,324 
1,960 

3,331 
3,563 
3,516 
3,502 
3,428 

3,357 
2,302 
3.353 
3,42:1 
3,624 

3,773 
3,501 
3,253 
1,960 
3,3-20 

3,080 

2,778 
2,711 
2,8:J7 
2,770 

2,030 

2.786 
2,740 
2.998 
3,9ti2 
6,820 


15,468 
13,353 

9,a56 
11,445 

6,544 

6,240 
9,323 
4,913 
4,947 
4,927 

4.373 

4,950 
4,932 
4,799 
5,051 

10,516 
7,479 
12,670 
20,538 
12,562 

12,448 
12,412 
U,.'»',il 
10,742 
9,792 

9,4(10 
8,92.'"^ 
8,(»4 
S..391 
8,410 
8,498 


Apr. 


45,5-20 
38,083 
37,354 

31,767 


6,411 
6,214 
6,100 
6,017 
6,207 

6,227 
6,433 
7,007 
7,541 
9,001 

9,650 

9,405 

11,181 

19,700 

23,106 

38,826 
30,532 
30,312 
37,096 
41,565 

30,-28(5 
39,5.j0 
45,724 
41,739 

43,139 
45,795 
39,  M3 
41,. 5^4 
39,300 


8,792 

8,381 

9,338 

14,047 

15,927 

15,544 
19,  .3.33 
27,072 
24.219 
19,7(>5 

17,053 
20,.5(>0 
25,463 
27,373 
26,429 

31,224 
32,034 
35,155 
42,5.i7 
60,541 

62,291 
55,8(»3 
51,180 
44,0<Mi 
39,913 

3.3 ,  3^~)3 
27.h00 

21.70;j 
14,6S8 


May. 

June. 

July. 

15,589 

7,508 

3,879 

15,6.'S9 

6,267 

3,385 

14.611 

4,326 

4,189 

16,632 

5,688 

3,444 

16,9(52 

6,715 

3,204 

16,298 

2,832 

41,756 

13,044 

6,115 

39,665 

12,790 

5,024 

36,-589 

10,647 

5,363 

.3(5,942 

11,673 

3,178 

30,922 

12,264 

5,258 

30,531 

11,123 

5,120 

30,125 

10,563 

5,076 

29,447 

12.748 

5,, 367 

-2(5,888 

12.517 

3,936 

24,803 

12,506 

5,142 

22,132 

10,738 

5,123 

20,229 

10.-278 

4,8(5() 

18,697 

6,039 

5,100 

19,643 

7,030 

6,950 

14,886 

6,739 

5,078 

15,099 

7,557 

4,043 

17,307 

5,913 

4,8(56 

15,073 

6,K)7 

5,232 

15,071 

7,290 

4,948 

15,684 

6,483 

4,880 

16,262 

7,101 

5,499 

18,287 

7,317 

6,307 

17,271 

7,319 

5,(iSH 

15,900 

7,516 

6.. '09 

15,9-2.5 

5,673 

5,8:^7 

11,480 

7,301 

5,916 

12,567 

7,315 

5,502 

12,303 

6,880 

5,()49 

13,0Oi 

7,0;i8 

4,170 

13,03.5 

6,44.) 

2,. 500 

12,823 

4,087 

22,830 

12,115 

4,849 

27,9a5 

12,782 

8,232 

28,8-23 

15,730 

7,520 

52,2*58 

25,091 

2,763 

48,843 

19,591 

6,715 

39,585 

16,103 

6,255 

34,5.51 

14  0K8 

6,271 

28,889 

12,792 

4,799 

23,5(1 

10,930 

6,4(5.5 

28,628 

10,495 

6,501 

25,277 

10,083 

5,767 

22,411 

10,148 

4,984 

•20,804 

9.6(il 

12,-281 

18.37S 

10,1(58 

9,(501 

22,307 

7,707 

6, -262 

29,793 

9,141 

7,018 

-29,945 

7,256 

5,112 

31,845 

7,i«)8 

6,017 

40,265 

7.308 

5,()52 

48,460 

5,86(5 

6,a57 

44,ir.2 

6,402 

5,678 

3.j,0<i0 

6,(5.51 

4,38() 

25.403 

6,013 

5,253 

23.3.3,3 

5,015 

4,923 

•21,(582 

6, '509 

4,737 

13.907 

5,0(50 

5,403 

17,4(57 

5.803 

'    4,S.-j7 

15.4(59 

7,(579 

4.872 

19.171 

7,1<9 

2  ,,344 

16,301 

9,043 

4,-231 

14,113 

3,725 

Aug.  !  Sept.  ,   Oct. 


4,432 

4,218 

3,940 

3,396 

3,555 

2,857 

4,809 

3,594 

4,442 

4,199 

4,498 

4,415 

5,064 

5, 195 

4,388 

4,128 

4,101 

3,954 

2,699 

3,9(54 

3,5;J8 

3,213 

3,007 

3,3-21 

2,(>i:i 

1,242 

2,748 

3,377 

2,9.50 

2,. 5:^4 

2,180 

2,158 

1,089 

2,-288 

2,203 

2,0(5.) 

2,3.54 

4,910 

6,149 

5,525 

5,001 

4,431 

6,a57 

4,708 

4,597 

4,. 573 

4,758 

4,462 

2,627 

4,651 

4,716 

4,450 

4,750 

4,834 

4, 024 

3,075 

4,  .547 

4,072 

3.-203 

4,0-29 

3,049 

1 
1,016 

3.109 

3,501 

3.(5-29 

3,147 

3,454 

5,443 

4,788 
3, ,581 
3,778 
3,247 


i  4,288 
I  6,514 
15,. 319 
11,127 
,  9,229 
7,672 


1,623 
2,010 
567 
1,()12 
2,070 

2,082 
2,070 


1,443 
1,665 
1,415 
1,960 

1,449 
1,476 


3,1.37 
2,887 

2,563 
2,575 
2,508 
3.109 
2,197 


2,3.52 
246 

2,635 
2,067 
2,340 
2,370 
2,257 

1,261 
1,298 
1,416 
2,005 
2,362 

2,006 
2,351 
2,. 348 
1,073 
2,031 

1,761 
1,466 
2,046 
1.951 
2,091 


1,215 
940 


4,238 

1,635 
3,191 
3,180 
2,905 

2.913 
2,865 
2,908 
2,276 
2,330 

2,871 
2,865 
2,560 
2,851 
2,826 

2,426 
3,130 
3,147 
2,776 
2,602 

3,044 
2,770 


774 
784 
968 
391 
492 

.378 
667 
366 
096 
377 

120 


408 
.334 
104 

995 
149 
121 
406 
104 
086 


859 
337 
134 
870 
565 

168 
859 
457 
715 
715 

051 
106 
003 


590 

993 
993 
190 
989 
720 

392 

104 
185 
021 
902 

024 
373 
520 
902 
023 
338 


Nov, 


7,923 
10,037 
3,672 
2,758 
3,723 


1.390 
2,819 
4,093 
4,109 
2,995 

3,327 
3,106 
2,637 
2,. 338 
2,119 

1,608 


1,488 
1,970 
2,017 

2,053 
1,823 
1,739 


1,718 


Dec. 


2,471 
2,761 
2.464 
2,409 
2,076 
2,178 


1,456 
1,441 
747 
2,913 
3,567 

3,196 
2,015 
2,070 
1,737 


1,303 
1,160 
2,022 
5,223 
4,410 

4,621 
1,861 
2,605 
2,027 
2,611 


2,317  1,878 
1,748  2,340 
2,085  I  2,617 
2,035  2,068 
2,028    

i'.m  '2,m 

1.743  2,a30 

1.744  1.821 
1,474 


2,307 
2,3.57 
2, -293 
1,.502 
1,660 

2,260 
1,004 
1,630 
3,819 
17,5^0 

11,521 

13,301 

10,314 

8,. 564 

5,839 

4,877 
3,706 
6,. 533 
5,079 
5,215 

8,107 
6.3(50 
12, 471 
8,620 
7,886 

7,000 
7,320 
9,(593 
5,214 
6,660 


6,. 540 
4, .394 
6,146 
5,968 
4,640 

4,583 
4,506 
4,701 
3,548 
4,498 

2,978 
3,504 
3.851 
4,078 
4,101 

3,080 
3.958 
4,068 
3,. 505 
3,809 

3,799 
4,109 
1,895 
3,880 
3,196 

4,311 
4,498 
4,299 
4,035 
2,468 
4,050 
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Daily  discharge^  in  second-feet,  of  Kennebec  River  at  WaUrcUle — Continued. 


Day. 


Jan.      Feb. 


Mar.       Apr. 


May. 


June.      July. 


1901. 


1. 
2. 
3. 
4. 
5. 

6. 
'  7: 

8. 

9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

»). 
27. 
28. 
29. 
30. 
31. 


1 

2. 

3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2.'i. 


1902. 


3 

240 

2 

780 

3 

230 

2, 

940 

3 

430 

3 

530 

3 

P60 

4 

040 

2; 

840 

3 

250 

3 

490 

3 

500 

3 

520 

3. 

230 

3 
2 
3 
3 
2 

3 
3 
3 
1 
3 

2 
2 
/ 

10 
I  0 


26 4,620 

27 4.070 

28 3,870 

-9 3,880 

.T) 3.910 

31 '  3,940 


740 
530 
240 
990 
420 

880 
100 
280 
220 
040 


610 
280 
960 

\m 

900 

460 
730 
490 
960 
260 

760 
240 
840 
410 
890 

210 

180 
KiO 
790 
550 

870 
8(i0 
810 
510 
360 


2,990 
2,020 
2,180 
2,690 
2,680 


2, 
2, 
3, 
2. 
2, 


670 
700 
000 
420 
000 


240  ,  2,680 
660 
690 
660 
340 


3 

260 

2 

380 

2 

990 

3 

260 

2 

950 

2 

970 

2,( 
2,( 
2,( 

2,; 


2,350 
2,000 
2,900 
2,640 
2,'<iW 

2,670 
2,380 
2,390 
1,430 
2,140 

2,320 
2,530 
1,990 


I 


2 
2 
1 
2 
4 

4 
4 

4 
4 
2 

4 
4 

3 
4 
3 

3 
3 
3 
3 
3 

3 

;  4 

!    5 
.     8 

8 

12 

10 

13 

8 

4 


4,020 
2,670 
4,100 
3,840 
3,850 

3,980 
4,010 
4,010 

2,  aw 

O,  stUU 

3,970 
3,910 
3,910 
3,040 
3,950 

2.100 
3,9.'>0 
3.370 
3,9!» 
3,660 

3.440 

3.6<i0 
3,150 
4,080 
4.100 

4,840 
4,420 
4,700 


11 
23 
3'> 
54 

38 

30 
2.') 
22 
20 
17 

20 
13 
14 
17 
18 

18 
27 

22 
27 

46 
4.3 
4() 
31) 
27 

22 
18 
13 
20 
a. 
47 


05C 
270 
620 
840 
080 

290 
350 
220 
130 
870 


11,600 
15,260 
19,580 
25,040 
54,490 

57,960 
42,370 
76.410 
76.590 
60,700 


090  53,410 
010  3^,290 
970  '  35,610 
OfO  '  33.2.')0 
3],4(X) 


390 
410 

aso 

700 
440 
110 

640 
ISO 
0)0 
700 
510 

500 
890 
530 
340 
440 
120 


790  ' 

180 

110 

340 

650 

250 
920 
280 
240 
740 

940 
liiO 
2,'iO 
590 
940 

860 
940 
030 
400 
320 

570 
SIX) 
670 

490 

900 
720 
920 
670 
970 
070 


30,220 
29.300 
28,820 
29,1.''4) 
27,600 

28,540 
45.590 
65,770 
65,970 
49,700 

44,710 
42,510 
39.9."0 
38,280 
34,780 


47.870 
37.920 
36,530 
29.290 
25.220 

19,460 
21,340 
21,260 
20.020 
24,790 

23,370 
23.470 
21,340 
21.290 
16,970 


18.730 
17,540 
16.940 
17,  .WO 
17,8<S0 

18,740 
21,2.'iO 
24.030 
21,290 
17,640 

13,910 
13.4.30 
18.620 
n\ri00 

is.iKX) 


29 
30 
29 
28 
26 

21 
13 
11 
13 
12 

16 
22 
23 
21 
18 

14 

14 
12 
10 
14 

11 

7 
9 
7 

7 

6 
9 
8 
9 
5 
6 


34 

28 
2S 
2t^) 
19 

17 
17 
24 
20 
17 

15 
13 
13 
13 
10 

10 
9 

8 
5 


9 
8 

12 
8 

13 

13 
21 

2;^ 

29 
19 
17 


,600 

5, 

.570 

6, 

,620 

8, 

,080 

12, 

,350 

11, 

.380 

9, 

,300 

9, 

,800 

9, 

,290 

15, 

.340 

13, 

.330 

10, 

,880 

10, 

,110 

7, 

.770 

7, 

,120 

7, 

.230 

5, 

,210 

7, 

,110 

6, 

.^W 

7, 

,560 

6, 

.930 

6, 

,5(J0 

6, 

,860 

5, 

.600 

6, 

,.59ft 

6, 

,620 

6, 

,090 

6, 

,260 

7, 

.060 

6, 

,140 

7, 

,420 

,410 

15, 

.840 

15, 

.890 

13, 

.340 

12, 

,740 

17. 

,210 

19, 

.860 

19. 

,290 

16, 

.720 

2(), 

,520 

24, 

,730 

20. 

.030 

16. 

,490 

14. 

.000 

13. 

,480 

11. 

.530 

11. 

,720 

11, 

,410 

11. 

,hm 

10, 

.420 

10, 

.(^0 

9. 

,9.'j0 

8, 

,320 

13. 

,9f<0 

10. 

.030 

10, 

jm 

10. 

Am 

33. 

,S0() 

21, 

.210 

1.'). 

.2:)() 

12, 

.820 

•  >  •  > 

,140 
,540 
,700 
.930 
,380 

.990 
110 
,930 
,2.'50 
,900 

.000 
,120 
,830 
,830 
,470 

,660 
,840 
,640 
170 
,630 

,290 
,420 
,620 
,960 
.020 

,880 
,970 
,050 
,980 
,800 


,370 
,3«) 

.aw 

..WO 
,8<W 

;w 

140 
,830 

140 
,5.W 

,390 
..)10 

7«!0 
.040 

700 


I 


.210 
,340 
..WO 
,670 
,550 

710 
,400 

100 
.620 
,160 

,200 
.940 
,870 
.370 
l.W 


I 


Aug. 


9,080 
8,3.W 
8,330 
4.020 
7,940 

7,330 
5,110 
5,130 
6,020 
5,770 

5,750 
5,4,W 
5.440 
3.310 
4. 860 

4,600 
4,450 
4,400 
4.4.W 
4,840 

4,010 
4,220 
3,940 
3,480 
3,400 

3.7*20 
3.810 
2,810 
4,510 
4,520 
5.740 


12,200 
12,670 
13.200 
10,310 
10,990 

9,890 
10,470 
9,8.W 
8,880 
8,910 

9.510 
9,410 
7,260 
5.440 
6,940 

7,340 
7,200 
6,920 
6,940 
5,740 

6,780 
7,010 
6,940 
6,460 
6,230 

4,870 
4, .WO 
5,100 
5. 170 
4,9:0 
4,9.W 


4 
5 
4 
9 

7 

6 
5 
5 
5 
4 

5 
5 
5 
5 
3 

3 
1 
3 
3 
2 

2 
3 

5 

12 

8 

6 
4 
4 
4 

4 
1 


480 
270 
810 
410 
890 

170 
290 
820 
180 
640 

240 
640 
920 
410 
010 

840 
640 
630 
700 
060 

900 
6.W 
120 
800 


Sept. 


1,470 
4,760 
4.270 
3,910 
3,640 

3,630 
3,040 
1,140 
2,870 
3,120 

2,790 
3.070 

3,  aw 

3,700 
1,700 

4,370 
3,090 
2,830 
1,910 
2,800 

2,560 
7.W 
3.160 
3,190 
2.800 


490 
.120 
130 
240 
420 

090 
730 
8W 
180 
860 

980 
890 
740 
440 
640 

300 
320 
950 
670 
250 

590 
030 
130 
IW 
040 


4,090 
1.580 
3,500 
4,040 
4,000 

7,540 
5,850 

3,430 
7,570 

5,860 
5,180 
4,140 
4,100 
4,100 

2,410 
4,730 
4,530 
4.180 
3,990 

3,820 
4,020 
2,060 
3,950 
4,100 


Oct. 

Nov.  ' 

Dor. 

2,770 

3,710 

170 

2,160 

3,060 

2,580 

1,500 

480 

2,630 

2,140 

3,020; 

2,310 

2,730 

3,(90 

2,540 

960 

3,090 

2,410 

3.090 

3,370 

1,990 

2.460 

2,810  , 

230 

2,740 

2,530  1 

2,480 

2,390 

560  1 

2,470 

2,470 

2,620 

3.060 

S,3S0 

2,210 

4,060 

670 

2,220 

4,220 

3,050 

2,930 

4,220 

6,430 

1,640 

10,300 

100 

2,810 

900 

2,420 

880 

2,380 

890 

790 

840 

3,010 

8W 

990 

3,190 

370 

4,120 

r>yo 

4,060 

010 

3.280 

480 

3.740 

6,680 
5,060 
4,360 
4,230 
1,870 

2,810 
2,830 
2,340 
2.920 
2,960 

3,720 
1,280 
3,100 
2,840 
2,790 
2,850 


4,090 
4,120 
4,110 
4,080 
2,020 

3,510 
4,170 
5,550 
4,160 
4,160 

3,770 
1,750 
3,510 
3.780 
3,730 

4,060 
4.120 
4.080 
2.060 
4,200 

4,980 
4,510 
4.560 
4,200 
4,130 

2,730 

3,950 

7,830 

24,980 

15.170 

10,830 


2,270 
1.2G0 
2,830 
2,530 
2,570 

2,590 
2,330 
2,270 
1,470 
2,810 

2.200 
2.330 
2.090 
2,260 
2,430 


8,030 
5,980 
5,670 
4,830 
3,760 

4,130 
4,220 
4.080 
3.040 
4,120 

4,090 
4,100 
4.020 
4.180 
4,380 

4,550 
5,450 
5,420 
5,040 
4,920 

4,680 
4,380 
4,470 
4.600 
4,100 


151,000 
46,750 
29,730 
19,870 
11,770 

6,380 
5,-230 
3,960 
6.480 
8,110 

7,520 
7,100 
6,360 
3,740 
4,600 
4,920 


4,100 
4,060 
4,090 
4,070 
3,390 

4,070 
1.020 
3,710 
3.190 
3,580 

2.900 
4.090 
3.990 
2..V1O 
3,990 

3,970 
6.930 
5,150 
5.4» 
4,900 

3.4-20 
4,710 
6.220 
6,900 
5,4^ 


4,300 

5,160 

3,450 

S.IjO 

4,200 

4.fti0 

4,140 

5,000 

3,130 

4,. 540 

4.450 

FLOW   OF    KENNEBEC    BIVER   AT   WATERVILLE. 
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Daily  discharge ^  in  second-feet,  of  Kennebec  River  at  WaterHlle — Continued. 


Day. 


1903. 

1 6,577 

2 4.811 

4,046 

4 2,551 

.-1 4,347 


6. 

/  . 

9 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22, 
•23. 
24. 
2.5. 

26. 

27. 

2H. 

'29 

.30. 

31. 


1904. 


1. 
2. 
3. 
4. 


4.361 
4.012 
3,988 
3,992 
3,907 

2.061 
3,684 
4,020 
3,443 
3,627 

3,764 
4.032 
3,336 
4.070 
3,739 

3  717 
3,998 
4,413 
4,756 
4,245 

4,210 
4,121 
4,199 
4,014 
4,028 
4,268 


1,313 
975 

1,381 
714 
896 


6 552 

7 959' 

8 956 

9 1  1,545 

10 '  100 


I  830 

'  1,218 

916 

I  1,909 

;  1,163 

I  1,643 

100 

, 912 

19 i  1,577 

20 905 

21 

22 

Z.. '.'..'.'.'. 

24 


11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 


1,764 

900 

910 

•   303 

25 1  1,012 


26. 
27. 
28. 
29. 
30. 
31. 


995 
1,642 
638 
634 
629 
348  i. 


Feb. 

Mar. 

Apr. 
15.606 

May. 

9,173 

June. 
4,593 

July. 
5,636 

-Vug. 

5,608 

Sept. 

Oct. 
2,573 

Nov. 

Dec. 

4,129 

6,706 

3,349 

158 

1,260 

4,486 

8,468 

16,4«V) 

12,725 

4,282 

5,813 

3,777     3,299 

2,271 

1,272 

1,270 

4,038 

8,320 

13,543 

7,250 

4,761 

5,215 

5,065     3,002 

2,278 

2,141 

1,253 

4,231 

7,646 

16,153 

8,308 

4,758 

4,640 

4,888     3,124 

1,002 

1,480 

1,849 

4,003 

7,107 

23,548 

6,610 

4,351 

2,773 

4,530     1,905 

1,996 

1,773 

1,208 

4,050 

6,480 

21.937 

6,946 

4.312 

5,338 

4.337         527 

2,110 

1,527 

100 

3,971 

6,009 

21,610 

7.805 

2,397 

5,088 

4.066     2.920 

2,524 

1,460 

1,260 

3,925 

6,640 

21,752 

7,54<i 

4,345 

5,131 

3.999     3,174 

2,309 

119 

335 

4,004 

8,115 

23,374 

9,507 

4,354 

4,678 

1,120     3,476 

2.590 

1,467 

1.351 

3.741 

13,273 

22,595 

8,024 

4,547 

4,923 

4,358     3,106 

2,158 

2,293 

1,237 

3,9R'> 

18.755 

23,662 

8,685 

4,918 

4,831 

4,044    '3,086 

100 

1,957 

1.238 

4,088 

31,283 

21,245 

8,;>46 

4,337 

2,, 547 

3,7.5.5     2,814 

2,029 

1,96.5 

1,238 

4,408 

27,438 

18,734 

8,733 

6,466 

5,3.58 

4,268         712 

2,021 

1,547 

100 

4,356 

24,487 

15,036 

7,3.V. 

30,a=i0 

5,123 

4,887     3.420 

2,018 

1,.552 

915 

3.841 

24,518 

16,390 

8,306 

17,999 

4,809 

4,.529     2,901 

143 

960 

1,226 

2,003 

21,560 

17,298 

8,313 

10,219 

4,7,58 

712     2,915 

1,464 

1,483 

925 

4,042 

18,188 

19,328 

5,7a') 

5,286 

5,-587 

4,88.5     3,245 

1,141 

1,9.57 

200 

4,025 

17,496 

17,921 

8,129 

5.373 

4,H49 

3.947     3,697 

100 

2.283 

893 

4,028 

17,645 

16,768 

7,940 

5,172 

2,44.5 

3.444     3,176 

1,.522 

2,845 

207 

4,013 

35,732 

16,175 

7,962 

5,079 

4,978 

3,446         353 

3,126 

2,774 

100 

3,952 

33,641 

l.'>,219 

7.253 

5,438 

4,721 

3,874     1,531 

3,984 

1,419 

1,289 

2.370 

31,703 

15,577 

7,870 

7,930 

4,939 

5,624     3,190 

2„5.55 

118 

2.678 

3,754 

31,650 

15,689 

5,362 

7,194 

5,385 

3,701     2,612 

2,542 

1,979 

3,825 

3,606 

34,315 

15,111 

4,7(Vi 

6,(598 

9,018 

4,010     1,700 

2,604 

1,972 

3,206 

3,957 

34,353 

13,498 

5,614 

6,900 

7,4^3 

4, .384     2,545 

118 

1,432 

2,727 

3.936 

30,089 

11,783 

7,866 

5,490 

6,4a5 

3,915     1,975 

2,747 

863 

2,480 

3,6.39 

25,326 

5,919 

5,9.32 

6,416 

6,. 554 

3,ti06         115 

1,913 

1,330 

2,510 

3,980 

21,480 

5,531 

5,928 

5,6.54 

5,001 

3,8.')7     2,881 

2,022 

680 

1,202 

19,344 

8,221 

5,162 

5,K()4 

5,aV) 

3,340     2,28.5 

1,524 

115 

1.756 

11,029 

8,274 

3,. 363 

5,556 

4,895 

672     1,964 

2,567 

1,127 

1,335 

12,314 



2,098 

8,052 

3,482    

1,534 

1,806 

953 

1,018 

8,733 

34,770 

7,532 

6,131 

5,080     3,514 

10,460 

4,148 

2,903 

918 

1,047 

7,980 

33.910 

10,400 

5,980 

5.16S     3,692 

7,968 

3,908 

2,891 

917 

1,044 

6,770 

2:^.890 

10,220 

4.872 

4,08()     3,415 

6,806 

3,649 

3,462 

944 

1,132 

7,211 

22,060 

8,67.5 

4,140 

4,983     3.602 

5,960 

3,521 

1,545 

1,248 

1,370 

6,777 

20,730 

10,310 

7,370 

4,923     5,534 

4,183 

3,516 

3,160 

SS 

100 

8,349 

21,970 

10,610 

6,174 

4, .508     5,921 

4,064 

2,689 

2,894 

650 

9,541 

18,370 

12,740 

5,58.5 

3,843 

5,458 

4,305 

3,494 

2,783 

940 

2,063 

15,620 

13,390 

14,400 

5,428 

4.817 

5,170 

3.875 

d,486 

2,764 

629 

2,616 

23,240 

12,810 

11,250 

5.628 

4,378 

3,597 

3,9.59 

3,. 573 

2,859 

654 

2,982 

33.340 

25, 7«) 

13,250 

3,423 

3,943 

4,050 

4,045 

3,793 

2,895 

1,891 

3,552 

33,530 

30,910 

12,000 

5,442 

4,5.56 

2,610 

3,828 

3,223 

100 

615 

3,291 

27,600 

37.840 

11,190 

o,.jyu 

4.970 

3.779 

4,116 

3,764 

3,183 

713 

3,033 

26,080 

26,830 

7,402 

7,049 

6,273 

3,779 

4,027 

2,659 

2,302 

100 

3,254 

14,620 

19,610 

6,051 

8,2f.3 

5,247 

3,176 

4,284 

4,096 

2,459 

645 

3,232 

12,310 

15,510 

5,919 

6,969 

5,687 

3,777 

4,159 

3,512 

2,587 

1,380 

2,799 

10,590 

28,7fi0 

5,801 

6,989 

5,326 

6,978 

3,144 

4,071 

2,323 

538 

2,736 

8,813 

37,, 560 

5,. 552 

3,604 

5,087 

5.822 

4„3.'iO 

4,365 

2  506 

1,432 

2,513 

o,  ti4o 

27,440 

6,.%8 

5,. 512 

5,419 

4,. 531 

4.464 

2,875 

1,249 

578 

2,097 

7,947 

20,f)80 

4,070 

5,774 

4,918 

4,0.30 

4.121 

2,898 

3,163 

1,393 

1,413 

8,414 

24,520 

6,458 

4,346 

4,261      4.055 

4,062 

2,678 

3,178 

100 

2,426 

10,530 

20.910 

6.401 

4,969 

4,.380  ■  2,0(U 

3.322 

.1,755 

2,771 

1,031 

2,497 

10,460 

17,SH0 

6,324 

4,m2 

6.720     3,767 

5,179 

4,078 

3,423 

908 

3,078 

11,110 

15,1.')0 

5.979 

2,941 

5,280     4,004 

6,86<i 

4,053 

2,775 

l,;f29 

3,372 

11,740 

14,530 

5,834 

3,987 

4,537  '  3,722 

5,722 

6.58 

2,899 

987 

4,064 

15,180 

13.970 

5,579 

4,998 

3,913 

2,691 

4,214 

4,105 

1,966 

1,295 

10,470 

16,320 

13,010 

5,110 

4,8(J5 

4,112 

4,082 

4,146 

4,015 

2,074 

1,420 

11,080 

17,810 

11,120 

7,848 

A, cm 

3,.5a5     4,0-12 

4,816 

2,407 

3,127 

100 

ii.aso 

15,930 

11,200 

7,251 

4,9:w 

2  9.50  1  4.. 381 

4,516 

3,465 

2.8.33 

651 

10,400 

20,910 

8,277 

ll,Wi0 

5,619 

4,2.5()  1  4,2.51 

3,964 

2,962 

2,474 

8,449 

d6,110 

9,031 

5,423 

5,. 52.3 

4,1.52     8,111 

2,768 

2,353 

3,048 

8,189 



9,774 

••««•>.. 

4,550 

4,534 



4,139 

2,764 
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DaUy  discharge,  in  second-feet,  of  Kennebec  River  at  Water ville — Continued. 


Day. 


Jan.  I  Feb.  <   HCar.    :    Apr.       May. 


June.  ■  July.     Aug.    Sept 


Oct.  Nov.  !  Dec. 


1005. 


1. 
2. 
'6. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
1.5. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


2,116 
2,256 
3,421 
2,847 
2,T37 

2^.545 
2,872 
2.094 

3,912 

3,659 
4,182 
3,915 
3,623 
2,317 

3,642 
3,108 
3,425 
3,103 
3,099 

3,324 
2,29() 
3,054 
2,766 
2,825 


1906. 


1. 
2. 
3. 
4. 
5. 


16. 
17. 
18. 
19. 
20. 


26. 
27. 
28. 
29. 
31.. 
31. 


26 2,849 

27 3.145 

28 3.430 

29 1,831 

30 3.700 

31 3,150 


2,450 
2.339 
2,694 
1,992 
1,981 


6 1,809 

7 6.^ 

8 2.9m 

9 2,297 

10 1  1,346 

11 1,571 

12 2.112 

13 1,932 

14 902 

15 '  1,612 


2,214 
1,643 
3.073 
2,5,5.* 
2,779 


21 1,487 

22 1  2,8a5 

23 i  2,W)4 

24 8.171 

25 8,208 


7,833 
f^.94(' 

5.917 
5,091 
3,  .TO 


3 

366 

3 

125 

3 

422 

2 

868 

2, 

123 

3 

225 

2 

056 

9 

569 

2 

556 

2, 

Vn 

2 

.•>53 

1 

8.=i0 

3 

158 

2 

475 

2: 

5,18 

2 

•^4o 

2 

570 

2 

546 

1 

842 

3, 

033 

2 

.•147 

2 

541 

2 

545 

2 

529 

2 

,811 

1 

,200 

3 

119 

2 

,520 

3 

792 

3 

591 

3 

187 

1 

,528 

2 

G68 

2 

,624 

2 

016 

2 

.006 

1 

,778 

1 

,6G3 

1 

,228 

1 

747 

2 

051 

2 

.*28 

2 

.068 

2 

024 

o 

029 

609 

.589 

2, 

<io6 

2 

352 

2 

.''H)9 

2 

368 

2 

236 

1, 

505 

2 

887 

2 

Sol 

o 

S(w 

3 
13 

15 
20 
21 
2() 


4lV> 
714 
208 
016 


645 
532 
366 
521 
714 

815 

202 

431 

257^ 

555 

541 
278 
855 
5o0 
273 

208  ' 
245  ! 
247 
553 
561 

615 
849 
3S4 
447 
701 

349 
250 
245 
950 
3<i5 
230 


310 
.'»53 
530 
244 

368 

595 
039 
776 
018 
623 

214 
.5,50 
849 
006 
244 


I 


795 
714 
900 
56.5 
296 

975 

288 
988 
9.52 
9d8 


32,125 
22,278 
16,278 
14,471 
10,854 

11,303 

25,578 
19,498 
15,715 
12,342 

12,J94 
15,260 
15.780 
29,954 
11,928 

14,340 

11,456 

12.690 

7,065 

6,291 

7,486 
10.164 
12,934 
11,205 

7,878 

8,294 
7,081 
8,881 
8,901 
6,603 


,  39,390 
37,080 
33.1-20 
33.010 
32,910 

28,860 
31.. 370 
32,930 
2M.910 
22,090 


0.56  I  21.210 
923  I  18,240 
17.160 
19,200 
20,340 


4.223 

4,470 
4,a5.5 
3  96.5 
41340 

6,743 

?.«97  ; 

6,924 
7.2.59 
7,296 

6,021 
5,835 
6.311 
6,977 
17,180 


10 

13 

8 

7 

12 


18 
11 
10 
10 
10 

11 
9 
8 
9 
9 

8 
10 
11 
14 
14 

9 

8 
10 
11 

8 

11 
10 
10 

8 
8 
8 


20 
24 
25 

2<) 
25 

24 
23 
23 
'20 

22 

34 
27 
20 
22 
22 

18 
19 
21 
24 
23 

20 
19 
18 
17 
14 

16 
20 
2,5 
25 
20 
19 


ObS 
593 
680 
113 
907 

324 
542 
545 
425 
923 

251 
696 
440 
109 
559 

699 
196 
441 
315 
279 

711 
788 
174 
269 
403 

298 
.583 
130 
241 
153 
202 


980 
770 
100 
390 
770 


6,501 
7,755 
6,597 
6,102 
8,371 

7,113 
7,480 
5,123 
6.815 
6,026 

6,119 
6,780 
7,333 
9,251 
8,493 

7,386 
6,071 
5,548 
5,881 
6,678 

6,108 
7,433 
6.678 
6,325 
5,109 

6,017 
6,633 
6,739 
6,672 
5,845 


I 


370  I 

760  ' 
590 
.380 
020 

650 
OtO 
240 
480 
070 

980 
9S0 
410 
090 
430 


890 
720 
210 
890 
980 


I 


350  16,920 

.520  14,430 

210  ,  15,800 

380  16,. 380 

030  14,770 


14.920  I 
21.450  ' 
20.3.%  I 
21.030  I 
18,150  I 

18,510 
15,520 
19,130 
14,710 
12,920 

11,260 

10,810 

5,326 

6.479 

8,127 

7.337 

7,378 

8.803 

12.0.30 

11,280 

8,161 
5,374 
9,272 
8,504 
7,967 


5,275  I  5,114 

3,077 

2,d00 

1 

2,113 

2.8Uy 

5,040     4,108 

2,466 

2.205     2,252     2,524 

5,450     4,401 

100 

2,433  .  1,965     1,485 

8,501     4.018 

3.363 

2,086     1,952     2.814 

7,554  ,  3,496 

3,012 

1,852         100     3,932 

6,363     2,030 

4,603 

1,508     1,960     3.065 

5,962     3,962 

4.350 

2,143     2,867     3.133 

5.422  ;  2,940 

4.015 

100  <  2.830     2.784 

3,434  '  3,133 

3,904 

1,813 

3,067     2.835 

4,937  j  3,307 

2,348 

2,089 

3,113  1  1.202 

4,836     2,810 

3,606 

2,229 

2,843     2,499 

5,024     3,048 

3,071 

1,879     1.825     2,197 

5,015         100 

3,a55 

1,875 

3.050     1.639 

4.948 

3,90;^ 

2.813 

1,681 

2,514     1.735 

4,864 

3,a36 

2,090 

141 

2,810 

1,786 

d,803     3,310 

«,y9i> 

2,478 

1.957 

1.520 

5,025     3,345 

1,828 

2,428 

2.011      1,166 

4,298     3,8-:2 

2,466 

2,4J2 

2,840     1,308 

4,676  1  2,819 

3,616 

2,351 

1,838     1.327 

5,002 

2,642 

4,286 

1,817 

2,840 

1,690 

6,301 

3,653 

2.936 

1,836 

2.243 

1,713 

3,969 

3.344 

3,663 

100 

2,390     2.221 

2,814 

3,372 

3,937 

1,118 

1,913     1,748 

3,997 

2,998 

1,370 

1,555 

1,963 

914 

3,648 

2.922 

3,636 

2,307 

1,450 

2,050 

3,372 

2,955 

3,169 

1,003 

1.216 

1,930 

3,828 

1,528 

2,802 

1,687 

3.452      1,996 

3,308 

3,635 

2,, 503 

1,036 

2,843  !  2.025 

3.473 

3,087 

2  206 

100 

2,547  j  2,620 

1,491 

3.a54 

142 

1,645 

2,378     2.062 

3,986 

3,161 

2,484 

1,212 

7,. 574 

5,240 

3.035 

1,184 

3,863  1  2.634 

7,288 

4.763 

3,041 

],7)»4  !  3,.'>41 

1,075 

7.829 

4,552 

4,080 

2,105  ,  2,702 

2,430 

6.500 

4,286 

3,667 

1,842 

2,711      2.214 

7,5.57 

3,457 

3,699 

1,790 

3,858      1,809 

7,768 

4.630 

3,710 

1,810 

3,278  ;   1,928 

7, "626 

4,219 

2,654 

873 

2.673 

1.450 

7.133 

3.6.57 

3,419 

1,836 

2,662 

1,413 

7,384 

3,884 

1,812 

1,860 

—  jWftf             1  aCVM 

6.939 

3,884 

3.481 

2,154 

3,032 

2,713 

7,605 

4,186 

3,306 

0,178 

2,118     2.654 

7.412 

2,159 

2,999 

7,152 

3,804      2,727 

8,801 

3,377 

1,850 

6,317     3,613      2,623 

8,122 

3,326 

3,848 

o,645 

3.809      2,732 

7.218 

2,993 

2,990 

3,873 

3,272      2,703 

6,267 

3,036 

1,195 

2,710 

3.587 

2,700 

5.2S.5 

3,350 

2,688 

2,402 

3,261      2,668 

6,080 

3.069 

2,200 

1,988 

2,091      2,439 

5.928     2.38«> 

2,114 

1.863 

3,278      2.785 

5,W)o     3.761 

2,303 

2,257 

4,066      2,776 

5.303     3,081 

2,421 

1.815 

4,400      2  406 

4,337     2,783 

2,131 

3,050 

4,490      2,350 

5, .515     3,010 

901 

3,672 

4.734      l.STO 

5.. 533     3..yJ7 

2,C«8 

3,600 

4.482      3.8« 

.5,805 

3,280 

1,788 

3,916 

3,055      2,444 

5,286 

2,291 

2,061 

8,360 

3,800  ,  4,105 

4.851 

3,401 

1,812 

8,608 

3,837  ;  3,dW 

4.6«M> 

3,445 

2,071 

8,068 

3,827  1  3.543 

3,«>6S 

5,220 

1,758 

7,321 

2,375 

3.2H2 

3.815  -  4,909 

588 

5,678 

3.543 

2,12.5 

5,113     4,648 

1 

6,049 

2,996 

1 
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Monthly  discharge  of  Kennebec  River  at  WaterviUe. 
[Drainage  area  4,270  square  mllea.] 


Dischai)^  in  second-feet. 


January  12-31 

February 

March 

April 


Month. 


18D3. 


Maximum.  Minimum.      Mean. 


May. 

June 

July 

August 

September. 
October. . . 
November. 
December. 


The  year. 


January.. 
February . 

March 

April 

Mai 


1894. 


lay. 


June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1895. 


January. . 
February . 

March 

April 

May 


June 

July 

August 

September. 

October 

November. 
December. 


The  year. 


1896. 


January.. 
February. 

March 

April 

May. 


June 

July 

August.... 
Sept<?mber. 
October... 
November. 
December. 


The  year. 


1887, 


January.. 
Fobruarj'. 

March 

.Vpril 

Ma^ 


Lav 


J  ure 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


5,000 

3.000 

11,300 

19.800 

83,500 

23,5rj0 

11.230 

2,430 

2,680 

4,000  ' 

3,980 

2,780 

83,500 

1,910 

1.910 

6,660 

35,280 

15,650 

12,930 

10.020 

3,305 

12,100 

9.040 

10,510 

2.  GOO 

35.280 

2,510 

2,440 

2,770 

86.200 

16, 170 

9,820 

5,040 

5.090 

2.870 

1,590 

15.900 

26.6/0 

1 

86.200 

21,880 

4,630 

111,250 

74,470 

30,880 

11,000 

11.680 

4,740 

7,980 

8,960 

29.S«iO 

8,050  1 

111.250 

18,. 504 

6,22,-> 

6,345 

66,^K)7 

41.284 

18,204 

55,634 

13,65<) 

9,689 

6,323 

13,399 

14,005 

1.900 
2,100 
2,300 
3,600 
13.600 
11,000 
2,240 
1,940 
1,710 
1.440 
1,980 
1,440 


1,440 


1,470 
1,740 
1,740 
4,370 
5,840 
3,710 
3,345 
2,294 

467 
1,655 
1,440 

904 


467 


1,135 
579 
1,252 
2,176 
4,868 
4,497 
2,096 
857 
1,104 
1,081 
1,081 
1.105 


579 


1,568 
1,292 
3,239 
4,998 
3,192 
3,855 
3,335 
1,625 
1,733 
2,016 
3,238 
1,489 


1,292 


66,907 


1,650 
2,302 
2,007 
6,334 
10,818 
7,399 
5,218 
4,000 
2,801 
967 
1,889 
2.541 

967 


Run-off. 


2,650 

2,350 

4.180 

11.660 

30,520 

15.290 

6.  no 

2,270 
2,040 
2,330 
2,230 
1,580 

6,906 


Sec.-ft.per   Depth  In 
sq.  mile.    I   inches. 


2,040 
1,800 
2,000 
23,030 
9.580 
6.430 
3,520 
2,690 
1,780 
1.250 
5,610 
6.a30 


5,555  I 


4,300 

2,830 

13,140 

27,400 

17,050 

5,520 

5,330 

3,150 

3,410 

3,660 

9,060 

2,7.50 


8,130  I 


3,587 

3,705 

3,970 

25,385 

26,942 

12,970 

13,115 

7,298 

4,595 

2,635 

5,702 

5,331 

9,588 


0.621 
.560 
.980 
2.73 
7.14 
3.58 
1.35 
.531 
.478 
.545 
.522 
.370 


1.62 


1.30    i 


l.Ol 
.  663 

a  07 

6.42 
3. 99 
1.29 
1.25 

.738 
.799 
.857 
2.12 
.643 


1.90    • 


0.46 

.67 

1.13 

3.05 

8.23 

3.90 

1.56 

.61 

.53 

.63 

.58 

.43 


21.78 


1,640 

.384 

.44 

1.780 

.417 

.43 

4,020 

.940 

1.08 

14,680 

3.43 

3.83 

9,570 

2.24 

2.58 

7,790 

1.82 

2.03 

5,720 

1.34 

1.54 

2,970 

.696 

.80 

2,740 

.641 

.72 

3,750 

.878 

1.01 

3,760 

.881 

.98 

1,930 

.452 

.52 

5.030 

1.18 

15.97 

.477 

.55 

.421 

.44 

.467 

.54 

5.60 

6.25 

2.24 

2.58 

1.60 

1.67 

.824 

.95 

.630 

.73 

.417 

•        .47 

.292 

.34 

1.31 

1.46 

1.41 

1.62 

17.58 


1.16 

.72 

3.54 

7.16 

4.60 

1.44 

1.44 

.85 

.89 

.  99 

2.36 

.74 


2r,.  89 


.839 

.97 

.868 

.90 

.929 

1.07 

5.94 

6.63 

6.30 

7.26 

3.04 

3.39 

3.07 

3.54 

1.71 

1.97 

1.07 

1.19 

.617 

.71 

1.33 

1.48 

1.25 

1.44 

2.25 


30.55 
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Monthly  discharge  of  Kennebec  River  at  Waierville — Continued. 


January - 
February 

March... 

April 


Api 

ICky. 

June 

July 

Augustt 

September. 
October... 
November. 
December. 


The  year. 


January.. 
February . 

March 

April 

May 

June 

July 


August 

September. 
October... 
November. 
December. 


The  year. 


January.. 
February . 

March 

April 

May 

June 

July 


August 

Septembjpr. 
October... 
November. 
December. 


The  year. 


Januar>' . . 
February. 

March 

.\pril 

May 

June 

July. 


August 

September. 
October... 
Novemlwr. 
December. 


The  year. 


January.. 
February . 

March 

April 


May. 

Jim3 

July 

August 

September. 
October... 
November. 
December. 


Month. 


IcJW'. 


Discharge  in  second-feet. 
Maximum.' Minimum.      Mean. 


Run-off. 


1890. 


1900. 


1001. 


1902. 


The  year. 


5,434 

1,738 

1            4,387 

2,133 

27,432 

4,094 

52,119 

6,563 

30,372 

14,611 

14,341 

4,826 

5,464 

1,745 

4,432 

913 

5,443 

1,437 

15,319 

961 

10,037 

2,75S 

3,752 

1,723 

52,119  I 


2,757 

3,362 

6,820 

45,795 

41,756 

13,044 

6,509 

5,195 

2,635 

1,969 

4,109 

5,223 


45,724 


6,851 

23,971 

20,538 

62,291 

52,268 

25,091 

12,281 

5,601 

4,238 

4,190 

17,580 

6,540 


(•2, 291 


57,970 


913 


1,245 

1.420 

1,960 

6,017 

11,480 

5,673 

2,500 

1,0B9 

246 

406 

1.390 

747 


656 
1.615 
4,373 
8,381 
14,113 
5,015 
2,344 
1,016 
1,035 
859 
1,502 
1,895 


656 


246 


3,213 

3,402 

11,287 

29,833 

25,120 

9,963 

3,908 

3,133 

2,618 

4,047 

5,178 

2,620 


8,695 


2,357 
2,363 
3,218 
24,006 
21,303 
8,821 
5,077 
3,302 
1,854 
1,274 
2,252 
2,741 


4,040 

1,880 

3,000 

1,430 

13,340 

700 

76,590 

11,600 

30.570 

5,140 

15.250 

5,140 

9,080 

2,810 

6,480 

1,840 

4,760 

750 

6,680 

670 

3,710 

480 

151,000 

170 

151,000 

170 

10,510 

900 

4,840 

2,100 

57,970 

11,790 

47,870 

13,430 

34,410 

5,560 

3,3,940 

8,400 

13,200 

4,500 

12,670 

1,860 

7,570 

1,530 

24,980 

1,750 

8,020 

3,040 

6,930 

1,020 

6,547 


2,384 

9,050 

9,153 

28,473 

28,272 

10,033 

5,791 

4,173 

2,807 

3,065 

6,376 

4,096 


9.473 


3,176 

2,489 

4,805 

41,130 

15,160 

8,235 

5,122 

4,178 

2,821 

2,925 

2,4aj 

11,910 


Sec.-ft.  per 
sq.  mile. 


0.752 
.797 
2.64 
6.96 
5.88 
2.34 
.917 
.733 
.613 
.947 
1.21 
.613 


Depth  in 
inches. 


0.87 
.83 
3.04 
7.79 
6.78 
2.61 
1.06 
.85 


2.03 


.552 
.553 
.754 
5. '62 
4.98 
2.06 
1.19 
.773 
.434 
.298 
.527 
.641 


1.53 


.557 
2.12 
2.14 
6.66 
6.62 
2.35 
1.35 
.977 
.657 
.718 
49 
959 


1 


2.22 


.743 
.583 
1.13 
9.63 
3.55 
1.93 
1.20 
.979 
.660 
.685 
.563 
2.79 


68 
09 
35 
71 


27.65 


.64 

.87 

6.27 

5.74 

2.30 

1.37 

.89 

\48 

.34 

.59 

.74 


20.81 


.64 
2.21 
2.47 
7.43 
7.03 
Z64 
1.55 
1.13 
.74 
.83 
l.<i6 
1.11 


30.04 


.86 

.61 

1.30 

ia74 

4.09 

2.15 

1.38 

1.13 

.74 

.79 

.63 

a  21 


900 


8,607 

2.04 

27.58 

3,856 

.903 

1.04 

3,800 

.889 

.93 

28,768 

6.73 

7.76 

22,191 

5.19 

5.79 

16,873 

3.95 

4.55 

15,260 

3.57 

3.98 

7,840 

1.83 

2.11 

5,057 

1.18 

1.36 

4,218 

.  VSo 

1.10 

5,265 

1.23 

1.42 

4,517 

1.06 

1.18 

4,346 

1.02 

1.18 

lO.KVo 

2.38 

32.40 
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Monthly  discharge  of  Kennebec  River  at  Waterville — Continued. 


Month. 


1903. 


Janoary... 
February.. 

Mureh 

.\pril 

llay 

June 

July 

August 

September. 

October 

Novfimber. 
December. 


The  year. 


Jannary . . . 
F*»bruary . . 

March 

April 

May 

June 

July 

August 

September . 
October... 
November. 
I">ecember. 


1904. 


The  year. 


1905. 


Jfinuary. 
Februafi' 
March . . . 
April 


May. 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1900. 


January.. 
February, 

March 

April 


May. 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


Discharge  in  second-feet. 


Run-off. 


Mazimnm.  Minimum.     Mean.    ^''li-.iP^' I  ^Ji^J" 

sq.  mile.   I  inches. 


6,o77 

4.486 

35,732 

23,662 

12,725 

30,050 

9,018 

5,624 

3,607 

3,984 

2,84ft 

3,825 


35.732 


2,061 

2,003 

6,(160 

5,531 

2,098 

2,397 

2,445 

672 

115 

100 

115 

100 

100 


4,011 

0.938 

1.08 

3,9S0 

.932 

.97 

19,395 

4.54 

5.23 

16,465 

3.85 

4.30 

7,265 

1.70 

1.96 

6,601 

1.57 

1.75 

5,227 

1.22 

1.40 

3,875 

.907 

1.04 

2,503 

.586 

.65 

1,922 

.450 

.52 

1,468 

.344 

.38 

1,389 

.325 

.37 

6,182 

1.45 

19.66 

1,900 

100 

1,891 

100 

11,380 

100 

36,110 

6,  no 

37,840 

8,277 

14,460 

4,670 

8,263 

2,941 

6,720 

2,950 

8,111 

2,610 

10,460 

2.768 

4,365 

658 

3,462 

100 

075 

921 
3,786 
14,960 
20,716 
8,286 
5,360 
4,705 
4,283 
4,704 
3,371 
2,756 


.228 

.20 

.216 

.23 

.886 

1.02 

3.50 

3.90 

4.85 

.5.59 

1.94 

2.16 

1.25 

1.44 

1.10 

1.27 

1.00 

1.12 

1.10 

1.27 

.780 

.88 

.645 

.74 

Jti.llO 


100 


6,235 


1.46 


4,182 

3,422 

26,230 

32,120 

18,320 

9,251 

8.591 

5,114 

4,603 

2,478 

3,452 

3,932 


32,120 


8,208 

3,792 

5,016 

30,390 

34,370 

21,450 

8,801 

5,240 

4,080 

9,178 

4,734 

4,105 

30.390 


1,831 

3,082 

1,200 

2,630 

714 

5,249 

6,291 

13,500 

7,113 

10,520 

5,109 

6.699 

1,491 

4,668 

100 

3,198 

100 

2,974 

100 

1,767 

100 

2,306 

914. 

2,063 

.721 
.615 
1.23 
3.16 
2.46 
1.57 
1.09 
.748 
.  606 
.413 
.540 
.483 


100 


4,888 


1.14 


633 

3,212 

609 

2,279 

906 

2,290 

3,065 

17,200 

14,430 

22,290 

5,326 

12,790 

3,668 

6,309 

2,159 

3,665 

588 

2,530 

873 

3,^97 

2,091 

3,428 

1,075 

2,550 

:>88 

6,862 

.752 
.534 
.536 

03 

22 

00 

48 
.&S8 

.880 
.803 
.597 


10.89 


.83 

.64 

1.42 

3.52 

2.83 

1.75 

1.26 

.86 

.78 

.48 

.60 

.  56 


15.52 


1.61 


.87 

56 

.62 

4.50 

6.02 

3.35 

1.71 

•  w 

.  66 

1.02 

.90 

.69 

21.80 


MOOSE   RIVER    NEAR    ROCKWOOD. 

This  station  was  established  September  7,  1902,  by  N.  C.  Grover. 
It  is  located  4  miles  west  of  Kineo,  near  the  village  of  Rockwood  and 
2  miles  from  the  mouth  of  the  river.  It  is  reached  by  steamer  or  row- 
-boat  from  Kineo.  Water  is  stored  by  dams  at  the  outlets  of  several 
of  the  lakes  and  ponds  in  the  basin  above,  but  all  of  such  stored  water 
is  used  for  log  driving.     The  stage  of  the  river  changes  very  slowly 
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after  the  end  of  the  log-driving  season.  Practically  all  of  the  land 
areas  in  this  basin  are  in  forest. 

The  channel  is  straight  above  and  below  the  station  and  is  about 
220  feet  wide  at  ordinary  stages.  The  banks  are  high  and  rocky; 
the  bed  of  the  stream  is  rocky  and  permanent;  the  current  is  swift 
at  high  and  medium  at  low  stages. 

Discharge  measurements  are  made  from  a  car  suspended  from  a 
steel  cable  or  by  wading  at  low  stages  a  short  distance  downstream. 
The  initial  point  for  soundings  is  on  the  right  bank  1  foot  from  a 
birch  tree,  to  which  the  cable  and  tag  line  are  fastened. 

Gage  readings  are  made  twice  each  day  by  Peter  Callaghan.  A 
standard  chain  gage  is  attached  to  trees  on  the  bank,  and  at  different 
times  temporary  staff  gages  have  been  placed  in  the  vicinity  of  the 
chain  gage  for  use  during  low  water  and  in  winter.  All  gages  are 
referred  to  the  following  bench  mark:  A  copper  bolt  in  a  bowlder  8 
feet  from  the  comer  of  the  house  of  Peter  Callaghan;  elevation,  14.58 
feet  above  the  datum  of  the  gages. 

Values  of  monthly  means,  as  given  below,  for  this  station  are  con- 
sidered to  be  within  5per  cent  of  the  true  flow.  Daily  discharges  are 
liable  to  somewhat  larger  errors,  particularly  below  gage  height  1 .7  feet. 

A  view  of  this  station  and  gage  is  shown  in  PI.  II,  -.4  (p.  26). 

Discharge  vietigurements  of  Moose  River  near  Rockwood, 


Date. 


Oafip       Dis- 
height.    charge. 


Date. 


Oa«e 
leight. 


heig 


1902.  Feet. 

Septemlier  7 2.40 

November  23 !      3.90 


Sec.-/t. 
1.168 


June  7 

September  15. 
November  21. 


1903. 


2.73 

498 

1.85 

198 

i.m 

176 

1905.  Feet. 

May  21 6. 41 

July  10 3.58 

.\ugU8t  14o 2.02 

November  2  6 1.56 

November  10  ^ 1.72 


NovomNT  13. 


1906. 


3.25 


Dis- 
charge. 


See.-/t. 
3«460 
«50 
280 
111 
161 


r65 


a  By  wading  200  feet  Ix'low  ctiblr.  *>  By  wading  150  feet  below  cable. 

Daily  gage  height,  in  feet,  of  Moose  River  near  Rockwood. 


Day. 


Sept.  I    Oct.        Nov.       Deo. 


1902.a 
1 

3.6 

2 

3.6 

3 

3.5 

4 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.6 

2.6 

2.75 

2.85 

2.9 

3.45 

5.. 

3.4 

6 

3.4 

3.4 

3.5 

3.5 

3.45 

3.4 

3.4 

3.3 

3.3 

3.3 

8 

9 

10 

11 

12 

13 

14 

15 

16 

3.3 

4. 
4. 
4. 
4. 
4. 
4. 
4. 


,6 

,o 
5 
4 

,35 

,3 

.2 
4.2 
4.05 
4.0 
3.9 
3.85 
3.8 
3.8 
3.8 
3.8 


I 


3.5 
3.5 

3.4 
3.4 
3.4 
3.35 


3. 

3. 

3. 

3. 

2. 
«> 


.25 
15 
1 

.0 
.95 
.9 
2.9 
2.8 
2.8 


17. 
18. 
19. 
20. 
21. 
22. 
23! 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day 


1902. 


Sept.       Oct.      Nov. 


2.95 

3.3 

3.9 

2.9 

3.25 

3.9 

2.9 

3.2 

3.9 

3.1 

3.3 

3.9 

3.4 

3.4 

3.9 

3.7 

3.45 

3.9 

3.8 

3.5 

3.9 

3.8 

3.5 

3.9 

3.8 

3.5 

3.85 

3.75 

3.45 

3.8 

3.7 

3.4 

3.75 

3.7 

3.5 

3.7 

3.65 

4.05 

3.65 

3.6 

4.45 
4.6 

3.6 

1 

1 

Dec. 


«.  o 

2.8 

2.8 

2.8 

t>.8 

2.85 

2.9 

2.9 

9 

9 

9 

9 

9 

9 

9 


2. 
2^ 

2. 
2. 
2. 
2. 
2. 


a  .V  number  of  1902  gage  heights,  as  previous!  v  published,  were  slightly  in  error  and  have  been  corrected 
in  the  above  table  to  agree  with  observer's  onginAl  record. 
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DaUy  gage  height,  in  feet,  of  Moose  River  near  Rockwood — Continued. 


Day. 


1. 
2. 
3. 
4. 


8. 

9. 

10. 

11. 
12. 


1 
2 
3 

4 
o 

t> 
7 
8 
9 
10 

II 

12. 

13. 

14. 

15. 

16. 

17 

1«. 

19. 

20. 

21 

22. 

23. 

24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


1903.<i 


Jan. 


ft2.8 
2.7 
2.8 
2.7 
2.8 

2.7 
2.8 
2.7 
2.8 
2.6 


Feb. 


Mar.  !  Apr.  i  May. 


5.65 

6.7 

5.55 


June.    July.     Aug. 


1 

6.95 

1 

6.65 

6.55 

6.4 

1 

6.55 

. 

6.5 

1 

6.55 

6.25 

ft  3 

6.1 

Sept.  I  Oct.   ,  Nov. 


Dec. 


13 ' 

14 

15 

16 

17 

18 

19 

20 

1 

21 ' .:. 

5.7 

22 '  

5.65 

23 ' 

H.l 

24 .     .   . 

6.4 

25 

6.9 

1 
26 '  .     .   . 

7.15 

27 ; ; 

7.45 

28 ' 

7.4 

29 

7.4 

TO 

7.15 

31 

7.15 

1904.a 


6.25 

6.15 

6.25 

6.1 

6.2 

6.15 

6.2 

5.85 

5.85 

5.7 

5.7 

5.45 

6.5 

5.4 

5.6 

5.4 

5.5 

5.45 

5.5 

5.5 


1 

.                   1          1 

^              ^                                                                     1                             ' 

1 

1 

1       .           !       . 

1.7 

1 

a  05 

1 

a35 

36 

3  75 
39 

4  0 
405 
41 
41 
41 

4  2 
4  2 
42 
44 

465 

495 
►    5.2 
5.45 
5.75 
6.1 

' 

...............        -           1 

■ 

' 

1 

1 

, 

1 

t 

-*•••*• 

«■*«■«•■•>••■■■ 

1 

6.45 

6.8 

7.05 

7.0 

7.2 

7.45 

7.3 

7.2 

7.15 

7.25 

7.9 

aft5 

9.0 

8.6 

8.0 

7.8 

7.8 

7.55 

7.15 

6.95 

6.75 

as 

6.4 
6.2 
5.9 

5.55 

6.35 

5.2 

495 

495 

485 


4  55 
4  5 
4  4'> 
4  15 
4  15 

4  45 

4  6 
4  85 
4  95 
49 

495 
5.15 
495 
4  7 
4  55 

4,35 
4  15 
40 
40 


4.55 
4  55 
4  6 

4  5 
4  45 
445 
45 
41 


2.7 
2.6 
2.7 
2.6 

2.7. 

2.6 

2.6 

2.5 

2.6 

2.5 
2.7 
2.6 
2.7 
2.6 


2. 
2. 
2. 

2. 


55 

65 
6 


2.65 


5 

55 

4 

5 

45 


3  9 

3  85 

4  0 

41 
40 

39 
3  75 
3  65 
35 
34 

3  35 
3  25 
3  3 
325 
32 

3  1 
3  05 
2.9 
2.8 
2.6 

2.5 
2.4 
2-3 
2.3 
2.3 

2.3 

2.35 

2.4 

2.4 

2.4 

2.4 


2.95 

2.2 

2.9 

2.05 

3.0 

2.1 

2.9 

2.0 

2.9 

2.1 

2.8 

2.85 

2.7 

2.7 

2.6 

2.6 
2.6 
2.6 
2.5 
2.56 

2.4 

2.5 

2.4 

2.55 

2.65 

2.85 

2.75 

2.75 

2.6 

2.6 


2, 
2. 
2. 
2. 
2. 


4 

45 
25 
3 
1 


2.2 


2.4 
2.4 
2.4 
2.4 
2.3 

2.2 
2.2 

2.1 
2.1 
2.05 

Zl 
2.2 
2.2 
2.3 
2.4 

2.4 
2.4 
2.3 
2.3 
2.35 

2.4 

2.55 

2.6 

2.6 

2.6 

2.6 

2.5 

2.4 

2.4 

Z36 

2.3 


2.0 

2.05 

1.9 

2.0 

1.85 

1.0 
1.8 
1.9 
1.8 
1.9 

1.7 
1.8 
1.7 
1.8 
1.65 


1.6 

1.5 
1.6 
1.5 
1.6 
1.45 


2.95 

30 

30 

2.95 

2.9 

2.9 

2.85 
2.8 
2.8 
2.85 

3  1 
335 
34 
36 
3  6 

3tV5 
37 
3  7 
37 
3  85 

395 

41 

42 

42 

44 


1.5 
1.4 
1.5 
1.4 
1.5 

1.4 
1.5 
1.4 
1.5 
1.4 

1.5 
1.4 
1.5 
1.4 
.1.5 

1.4 
1.5 
1.4 
1.5 
1.4 

1.5 
1.4 
1.5 
1.4 
1.5 

1.5 

1.6 

1.5 

1.55 

1.4 

1.5 


49 

48 

47 

455 

45 

44 

43 
43 
4  25 
415 

4  05 

395 

39 

38 

37 

3  7 
38 
39 
40 
39 

39 
39 
38 
38 
37 
37 


2.2 

46 

2.25 

495 

2.3 

5.0 

2.45 

5.0 

2.75 

495 

1.5 
1.4 
1.5 
1.4 
1.5 

1.5 
1.6 
1.5 
1.6 
1.5 

1.66 

1.6 

1.7 

1.6 

1.7 

1.6 
1.7 
1.7 
1.8 
1.7 

1.8 
1.6 
1.7 
1.6 
1.7 

1.6 


.6 
.5 


1.6 
1.5 


365 
36 
3  5 
35 
34 

34 
33 
33 
32 
31 


1.6 
1.5 
1.6 
1.5 
1.6 

1.5 
1.6 
1.5 
1.6 
1.55 

1.7 
1.6 
1.7 
1.6 
1.55 

1.3 


2.6 
2.5 
2.4 
2.4 
2.4 

2.4 

2.4 

2.3 

2.25 

2.2 


3  05    

30      

30     

30      

30     

30     

Td     

2.8     

2. 8     

2. 8     

2. 8      ...... 

2. 8      

2. 8      

2.7      

2.7     

2. 7     

2.7     

2.7     

2.6     

i    2.6     

o  1903  and  1904  gage  heights  corrected  In  the  above  table  on  account  of  an  error  in  gage  datum  found 
May  20, 1905.    Hence  the  above  gage  heights  do  not  agree  with  those  previously  published. 
ft  River  frocen  January  11  to  March  20  and  December  17-31, 1903. 
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Daily  gage  height,  in  feet,  of  Moose  Riirr  near  Kockuood — Continued. 


l>ay. 


Jan.  I  Fol>.     Mar. 


.\pr.     May.  ,  June.    July.     Aug.     Sept. 


Oct.  Nov.  ,  Dec. 


1905.0 
1 

2 

3 

4.2 

4 

4.45 

5 

47 

i) 

4  95 

^ 

5.0 

S 

5.  15 

9 

5.25 

10 

11 

5.3 

12 

5.4 

13 

5.5 

14 

5.65 

15 

5.8 

Ifi 

5.85 

17 

18 ' 

5.8 
5.45 

19 

5.2 

2D...- ' 

5.  15 

21 

5.  15 

5.25 

23 

5.3 

5.  .^5 

25 

5.35 

1 

21S ' ' 

5.35 

5.45 

28 

5.G 

•29 

5.8 

;« ' 1 

5.9 

1906.  <• 
1 

1.8 

2 

1.  K 

3 

1.8 

4 

1.9 

5. 

1.9 

« 

1.9 

7 

1.9 
1.9 
1.9 
1.8 

S 

9 

10 

11 

1.7 

12 

1.7 

13 

1.7 

14 

1.7 

15 

1.7 

16 

1.7 

17 : 

1.7 

18 

1.7 

19 

1.7 

20 

1.7 

21 

1.7 

22 

1.7 

23 

24 

25 

lY. 

1.9 

27 

2.0 

28 

2.0 

29 

2.1 

30 

2.2 

31 

2.2 

2.3 
2.4 
2.4 
2.5 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


2.4 
2.4 
2.3 
2,3 
2.3 

2.3 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.1 


2.1 
2.0 
1.9 
1.9 
1.9 

1.9  I 

1.8 

1.8 

1.8 

1.9 

1.9  ! 

1.8 
1.8 
1.8 
1.7 

1.7 
1.6 
1.6  . 
1.6  ! 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.6 
1.7 
1.7 

1.8 

2.0 

2.25 

2.45 

2.65 

3.05 

a9 

48 
5.3 
5.5 
5.  75 

5.85 

6.0 

6.3i5 

as.") 
a  6 


5.95 

5.95 

&05 

&2 

6.3 

&45 
&6 
6.7 
a  85 
&85 

a  9 
a85 

a7 
ae 
a35 

ai 

5.8 
5.7 

ao 
a  5 

as 
a  35 
a  15 

5.9 
5.75 

5.4') 

5.55 

5.45 

5.3 

5.4 

5.05 


a7 

a65 

a85 

7.2 
7.55 

7.85 

&0 

8.0 

&0 

&2 

8.55 

a6 
as 
a4 

&3 

a2 

&2 

a3 

8.2 

a2 
a2 

8.1 
7.6 
7.15 
a  85 

a  6 
a5 
a  4 
a45 
a  25 
a  05 


46 
44 

455 
455 
4  75 

46 

45 

465 

49 

5.15 

5.0 
5.2 
5.1 
5.1 


47 

465 

47 

46 

46 

46 

46 

455 

445 

44 


4 
4 
4 


425 
4  2 


5.85 

5.5 

5.2 

5.25 

5.35 

5.5 

5.4 

5.3 

5.35 

5.5 

5.a5 

5.6 

5.55 

5.35 

5.2 

5.35 
5.25 
5.05 
4  75 
45 

44 

445 
45 
4  5 
4  45 

425 
42 
4  05 

a9 
as 


405 

405 

41 

41 

41 

40 

'a85* 

a? 
a6 

as 

a4 

a35 

a25 

a2 

ai 
a  05 
ao 
ao 

2.95 

2.85 

2.8 

2.8 

2.7 

2.7 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


a  75 

a6 
as 
as 
a4 

a3 

a25 

a2 

ai 

ai 

a2 

a35 

a45 

as 

a4 

a4 
as 
as 
a  25 
a2 

a2 
ai 
ai 
a  05 
ao 

2.95 

2.9 

2.85 

2.75 

2.7 

2.7 


2.55 

2.5 

2.4 

2.4 

2.3 

2.3 
2.3 
Z2 
2.2 
2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.1 
2.0 
20 
2.0 


2.6 
2.6 
25 
25 
24 


23 
22 
22 

215 

21 

20 

20 

1.95 

1.9 

1.9 

1.85 

1,8 

1.8 

1.8 
1.8 
1.9 
1.9 
1.9 

1.8 
1.9 
1.9 
1.9 
1.9 
1.9 


I 


20 
20 
20 
20 
205 

21 

21 

21 

205 

20 

20 
20 
20 
1.9 
1.9 

1.8 

1.8 

1.85 

1.9 

1.9 

1.9 
1.9 
1.9 
L9 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 


1.9 

1.8 

L85 

L95 

20 

1.9 

1.95 

20 

205 

21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 


1.7 
1.6 
L7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

245 
26 
26 
29 

ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ai 
a3 

a45 
aos 
as 

40 
40 
40 


1.5 

1.6 

1.5 

1.55 

1.6 

1.6 

1.65 

1.7 

1.7 

1.7 

1.7 
1.7 
1.7 

(») 


1.8 
1.8 
1.8 
1.8 


1.8 
1 


1.8 


1.6 

1.8 

1.6 

1.8 

1.6 

L8 

1.5 

1.8 

1.5 

ao 
a9 
a9 
a9 
as 

a? 

a? 

ae 

ass 

a4 

a4 
a4 
as 
as 
as 

a2 
a2 
a2 
ai 
ai 

ao 
ao 
a2 
a2 

25 
22 

as 
ass 
as 
a25 


I 


I 


1.8 
1.8 
1.8 
1.9 
1.9 

1.9 
1.9 
L9 
1.9 
20 

20 
20 
20 
20 
2  0 

20 
20 
20 
1.9 
1.9 

1.9 
1.9 
L9 
1,9 
L9 


1.9 
1,9 
1.9 
1,9 
1.9 


ao 
ao 
ao 
ao 
ao 

29 
29 
29 
29 

ao 
ao 

29 
29 
29 
29 


2 
2. 

2 
2 
2 


26 
2« 
26 
26 
26 

27 
27 


oRlvor  fro7/»n  January  1  to  April  2,  19()5. 

b  Novi'mU»r  14-10,  190.5,  gag**  h»>lghts  oiiiittod,  owing  to  backwater,  duo  to  ice. 

e  Oago  mader  reported  no  ici*  near  the  gage  during  the  winter  season  1905-6,  with  the  exception  of  somo 
along  the  banks  of  the  river,  5  or  6  feet  from  the  gage.  Discharge  aflfected  by  anchor  ice  E)eoeinber, 
1906.    River  frozen  over  at  the  gage  December  7;  ice  0. 4  foot  thick  December  9. 1906. 
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Rating  tahle  for  Moose  Rivernear  Roekwood/rom  Septenibfr  4, 1902,  to  December  St,  1906  a 


Ga«e 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.30 

70 

2.60 

ago 

1,166 

5l40 

2.432 

1.40 

88 

2.70 

496 

4.00 

1,236 

&60 

2,629 

1.50 

108 

2.80 

,         639 

410 

1,308    1 

5.80 

2,830 

1.60 

•130 

2.  go 

'         584    , 

4.20 

1.382    ' 

6.00 

3,035 

1.70 

154 

aoo 

631    ' 

4.:» 

1.459    ' 

&20 

3,245 

1.80 

180 

a  10 

681 

440 

1.538 

6.40 

3,455 

1.90 

208 

1      a2o 

733 

450 

1.620 

&60 

3.670 

2.00 

238 

aso 

1          788    1 

460 

1.7a3 

6.80 

3,890 

2.10 

270 

a4o 

i          846    ' 

4  70 

1.788 

7.00 

4,110 

2.20 

303 

a5c 

go<i 

480 

1.875    1 

7.50 

4.685 

2.30 

338 

auo 

968 

490 

1,964 

aoo 

5,275 

2.40 

375 

a  70 

1,032 

5.00 

2.055 

&50 

5.875 

2.50 

414 

a  80 

1.098 

5.20 

2,240 

9l00 

6.500 

a  This  table  Is  applicable  only  for  open<<*hannel  conditions.    It  is  based  on  1 1  discharge  measurements 
made  during  1902-1906.    It  Is  well  defined  Itetween  gage  heights  1.5  feet  and  6.5  feet. 


Monthly  discharge  of  Moose  River  near  Rockivood. 
(Drainage  area,  680  square  miles.] 


Month. 


September  4-30. 

October 

November 

December 


igo2. 


January  1-10. 
March  21-31.. 
April. 


1903.a 


July  7-31 

August , 

September 

October 

November 

December  1-16, 


April  10-30. 
May 


1904.6 


June  (27  days) 
July 


August 

September 

Octol)er 

Noveml)er 

Dect»mber  1-10. 


April  3-30. 


1905. ' 


Apri 
May 


June 

July 

August 

September 

October 

Novemlier  1-13, 17-^10. 
Deoeml)er 


Discbar 
Maximum. 

ge  in  seconcj 

1-feec. 
Mean. 

Run- 

Sec.-f  t.  per 
sq.  mile. 

1.00 

off. 

Minimum. 

Depth  in 
inches. 

1 

1,008 

375 

682 

<           1.00 

1,703 

733 

919 

1.36 

1.66 

'            1  703 

968 

1,237 

1.82 

2.03 

906 

639 

652 

.050 

1.11 

539 

454 

513 

.754 

.28 

4,628 

2,679 

3,874 

6.70 

2.33 

4,056 

2,4T2 

3,061 

4  50 

5.02 

496 

375 

454 

.668 

.62 

631 

270 

462 

.679 

.78 

303 

98 

184 

.271 

.30 

i;« 

88 

101 

.140 

.17 

180 

88 

131 

.193 

.22 

154 

88 

124 

.182 

.11 

3,140 

154 

1,402 

2.19 

1.71 

6,500 

1,920 

4,026 

6.92 

6.82 

2,194 

1,236 

1,646 

2.42 

2.43 

1,308 

338 

704 

1.04 

1.20 

454 

254 

358 

.82b 

.61 

1,6« 

308 

801 

1.18 

1.32 

2,055 

1,032 

1,420 

2.09 

2.41 

1,000 

454 

649 

.954 

1.06 

454 

;ffici 

370 

*  044 

.20 

2,932 

1,382 

2,353 

.3.46 

3.60 

4,000 

2,102 

.3,189 

4  69 

5.41 

2,240 

1,.382 

1,742 

2.56 

2.86 

1,306 

454 

796 

1.17 

1.35 

414 

2ri8 

287 

.422 

.49 

270 

180 

220 

.324 

.36 

180 

108 

147 

.216 

.25 

180 

108 

158 

.232 

.23 

238 

180 

214 

.315 

.36 

«  River  frozen  January  11  to  March  20  and  December  17-31.  1903. 
6  River  frozen  January  1  to  April  9  and  December  11-31,  1904. 

c  River  frozen  Januarv  1  to  April  2,  1906.    Discharge  interpolated  on  days  when  gage  heights  were 
not  read,  except  Novemlwr  14-16. 
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Monthly  discharge  of  Moose  River  near  Rock  wood— Coniinntd. 


January  a.. 
February  6 , 

March 

April 


Month. 


1906. 


I 


]>ischar;gp  in  afcond-fc-et. 


Maximum.  Minimum. 


Kun-ofl. 


Api 
May 

June 

July 

August 

September. 

Octol)er 

November. , 
December  <". 


308 

454 

270 

3,670 

6,000 

2,881 

1,065 

454 

270 

1,236 

i,im 

631 


154 

270 

88 

106 

3,068 

1,006 

490 

180 

180 

270 

303 

454 


Mean. 

Soc.-ft.  per 
sq.  mile. 

191 

0.281 

370 

•  044 

155 

.228 

1,040 

1.53 

4,786 

7.04 

2,052 

3.02 

744 

1.00 

264 

.  aRK 

255 

.375 

502 

.871 

826 

1.21 

548 

.806 

a32 

.57 

.26 

1.71 

&12 

3.37 

1.25 

.45 

.42 

1.00 

1.35 

.98 


The  year. 


6,000 


88 


965 


1.45 


ia76 


a  Discharge  interpolated  January  23-25. 1906. 
b  Discharge  interpolated  February  12-15,  1906. 

e  Discharge  extrapolated  Decemoer  21^1,  1906.    Dischaige  values  for  December,  1906,  slightly  in 
excess  of  their  true  value  owing  to  ice  conditions. 

MISCELLANEOUS  DISCHARGE  MEASUREMENTS  IN  MOOSE  RIVER 

BASIN. 

The  following  miscellaneous  discharge  measurements  ^;ere  made  in 
Moose  River  basin  in  1905: 


Miscellaneous  discharge  measurements  made  in  Moose  River  drainage  basin  in  J9i)5. 


Date. 


Aug.  U 
Aug.  12 
Aug.  12 

Got.  30 
Oct.  M 
Oct.  31 
Nov.     1 


lfydrogra|>h(*r. 


Htreaiii. 


I^icalUy. 


H.  K.  Barrows. 
do 


F.  K.  Pressey. 

do... 

,...<Io 

....  do 


MiM>rH(>  Htn>ani . . 
Bra«siia  Htrpam . 
Moose  Uiv«*r 


do 

Oander  Brook 

Little  Woo<i  Pond 

Stivam. 
Moose  River 


}  mile  above  Bras- 
sua  Lake. 

1^  miles  above 
Brasdua  Lake. 

Just  above  Little 
Brassiia  Lake 
and  about  4 
miles  above 
Brassua  Lake. 

At  outlet  of  Wood 
Pond. 

Near  entranc(>  to 
Wood  Pond. 

do 


Ft. 
15 

6 

90 


o  c 

o 


11 


«     I      fl9 


Just  alwve  Attean 
Pond,  f 


82 

2 

11 

55 


"Ifi- 

Ft.  per 
sec. 
0.92 

4.06 

1.23 

126 

1.91 

57 

1.12 

.26 

.35 

.1.1 

1.23 

49 

1.51 

Feet. 
0  2. 12 

•  2.12 

0  2.12 


61,167.24 
M,  157. 24 
M,  157. 24 
61,157.28 


—  « 


ISee.'ft. 
I      4.25 

5.02 

241 
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.09 
3.8 
74 


a  Probable  gage  heigbt  at  Rockwood  gage. 
6  Altitude  above  sea  level.  * 

c  Measurement  made  in  rapids;   bed  very  rougb,  and  measurement  considered  not  good;  0.42  IimA 
rain  fell  at  Jackman  during  night  of  Oeober  31. 

ROACH  RIVER  AT  ROACH  RIVER. 

Roach  River,  which  has  a  total  drainage  area  of  120  square  miles, 
enters  Moosehead  Lake  from  the  east.  Its  basin  is  completely  for- 
ested. Dams  at  the  outlets  of  several  ponds  control  the  flow  of  the 
river.  The  gage  is  located  about  100  feet  downstream  from  the 
lowest  of  these  dams,  at  which  point  the  river  is  so  completely  under 
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control  that  the  stage  does  not  vary  perceptibly  for  weeks  at  a  time. 
Impounded  water  is  used  for  log  driving. 

This  station  was  established  November  10,  1901,  by  N.  C.  Grover. 
It  is  located  near  the  village  of  Roach  River,  and  is  reached  from 
Greenville  Junction  by  stage  or  steamer,  or  from  Kineo  by  steamer. 

The  channel  is  straight  and  about  60  feet  wide.  Both  banks  are 
high  and  rocky.  The  bed  of  the  stream  is  rocky  and  permanent. 
The  current  is  moderate. 

Discharge  measurements  are  made,  by  wading  or  from  a  canoe  at  a 
section  140  feet  downstream  from  the  gage. 

The  gage,  which  i^  read  twice  each  day  by  C.  H.  Sawyer,  is  a  ver- 
tical rod  spiked  to  the  timber  retaining  wall  on  the  right  bank  of  the 
stream.  It  is  referred  to  bench  marks  as  follows:  (1)  A  cross  cut  in 
the  highest  timber  of  the  crib  to  which  the  gage  is  spiked;  elevation, 
8.84  feet.  (2)  A  circular  chisel  draft  marked  "B.  M."  on  the  highest 
point  of  a  bowlder  near  a  cottage  on  the  left  bank  about  opposite  the 
dam;  elevation,  12.57  feet.     Elevations  refer  to  the  datum  of  the 

gage. 

Estimates  1901  to  1903  have  been  revised,  the  computations  being 
based  on  the  1904-5  rating  table;  1904  and  1905  estimates  remain  as 
previously  published. 

Values  for  monthly  means  as  given  below  are  considered  to  be 
within  5  per  cent  of  the  true  flow,  except  for  November,  1905,  which 
may  be  more  than  20  per  cent  in  error.  Daily  discharges  may  be  in 
error  considerably  more  than  5  per  cent,  particularly  below  gage 
height  2.5  feet,  since  the  gage  heights  were  read  to  tenths  (mly  and 
the  discharge  is  very  small. 

Discharge  measurements  of  Roach  River  at  Roach  Rii^er. 


Date. 


Septeinb«v2. 

Do 

Do 

Septembers. 

Do 


19Q2. 


Oage 
height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

2.50 

112 

2.70 

200 

2.90 

28(i ; 

2.ao 

72 

2.11 

:j2 

Date. 


May  22a 

Do 

May  23a 

Novemljer  7  •' 

Do 


igav 


a  From  canoe  about  100  feet  UMow  gagi' 
b  By  wading  al>out  200  feet  )>elow  gage. 


DiB- 

charge. 

Sec.-fi. 
718 
1,000 
524 
5.4 
3.4 
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DaUy  gage  height  ^  in  feet,  of  Roach  River  at  Roach  River. 


Pay 


1901. 


Day. 


Nov.   ,    Dec. 


2 

1 

3 1 

4 1 

5 

6 1 

7 

8 

9 

10 

2.2 

11 

2.2 

12 

2.2 

13 

2.2 

14 

-2.3.5 

15 

2. 3 

10 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.S 

2.3 

2.3 

2.3 

2.3 

2.65 

3.1 


Jan.  ,  Feb.  '  Mar.  !  Apr. 


Day. 


July.     Aug. 


Nov.   I    Dec, 


'   17 

1901. 

2.3 

18 

2.3 

,  19 

2.2 

20 

2.2 

21 

'""""'"'"""'"'■'" 

2.2 

22 

2.2 

23 

2.2 

24 

.  ,,.  . 

2.2 

25 

2.2 

36 

2.2 

27  

2.2 

28 

2.2 

29 

2.3 

30 

• 

2.3 

;  31 

Sept.  I  Oct. 


3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.25 

3.0 

3.35 

3.65 

3.4 

2.95 

2.8 

2.8 

2.8 


Nov.     Deo. 


1902. 


1. 
2. 
3. 
4. 
5. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

2.5. 


23. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 


5. 


6. 
7. 
8. 
9 

10. 


11. 
12. 
13. 
14. 
15. 


1903. o 


2.8 
2.8 
2.8 
2.6 
2.6 

2.6 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.0 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
3.1 
3.0 
2.0 

2.9 
2.0 
2.9 
2.9 
2.9 
2.9 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 


2.2 


2.9 
2.8 
2.8 

2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 


2.6 
2.6 
2.6 
2.6 
2.6 


8 
8 
8 
8 
6 


I 


6 
6 
6 
6 
6 

6 


2.6 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 


2.6 

2.3 

2.0 

2.3 

2.86 

2.3 

3.0 

2.3 

3.15 

3.75 

3.2 

5.15 

3.2 

5.1 

3.15 

2.3 

3.0 

5.1 

3.0 

3.75 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.1 
3.4 
3.5 
4.5 


35 

0 

9 

95 

2 


3.9 

2.7 

2.2 

2.25 

2.3 

2.3 


2.2 
2.2 
2.2 
2.2 
2.2 


2. 
2. 
2. 
3. 
3. 


3.0 
3.0 
3.2 
3.9 
3.9 


5.2 

3.75 

3.75 

.5.2 

3.75 

3.75 

5.2 

5.2 

2.3 

3.75 

3.75 

4.9 

4.9 

5.3 

5.25 

5.1 
2.3 
2.3 
4.6 
4.9 


5.2 
5.2 
2.2 
2.2 
2.2 

2.2 
2.2 
3.8 
3.8 
3.8 

3.8 
3.8 
4.0 
.5.8 
5.6 


5.6 
3.8 
5.4 
3.8 
5.4 

3.8 
3.8 
2.2 
5.5 
3.85 

2.2 

5.5 

3.85 

3.85 

2.2 


5.5 

3.85 

2.2 


2. 
2. 

3. 
3. 


85 
85 
2.2 
5.5 
5.5 

5.5 

5.5 

3.5 

3.06 

2.6 

2.6 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
5.4 
5.4 
5.4 

5.4 


2. 
2. 
2. 
2. 


2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

2.5 

2.8 

3.0 

2.8 

3.0 

2.8 

3.0 

2.8 

3. 
3. 
3. 
2. 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.S 


2.0 
2.0 
2.0 
2.0 
2.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
2.0 
2.0 
2.0 
2.0 


2. 
2. 
2. 
2. 
2. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.8 
2.8 
2.8 
2.8 

r 

2.8  " 
2.8  ; 
2.8 
2.8  , 
2.8  I 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.S 
2.8 
2.5 
2.2 
2.2 


2.25 

2.5 

2.5 

2.5 

2.5 

2.5 
2.5 


2. 
2. 
2. 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2.5 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2.2 
2.2 
2.3 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2. 

2. 

2. 

2. 
o 


I 


4 

4 
4* 
4 
4 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2.3 
2.4 

2.5 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 


2. 
2. 
2. 
2. 
2. 


2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.5 

2.3 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

3.1 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.2 


2. 

3. 

2. 
o 

2. 


2.2 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
3.1 
2.1 
3.1 
2.1 

2.1 
3.1 
2.1 
2.1 
2.1 


a  River  frozmn  February  8-27, 1903. 
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Daily  gage  height,  in  feel,  of  Roach  River  at  Roach  /iiirr— Continued. 


Day. 

16.. 

1903. 

17 

IS                 

19 

20 

2! 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Jan.      Feb.     Mar.  .  Apr.  I  May.    June.    .Inly.  ,  Aii«?. 


S«'pt.  ,  Oct. 


Nov. 


1., 
2.. 
3.. 
4.. 
5.. 


6. 
7. 
8. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


1904.  a 


1       3.9 

3.9 

3.9 

'      3.9 

3.9 

1 

1      3. 0 

3.9 

2.2 

2.2 

'      2.2 

!       4.G 

1      4.2 

2.2         4.2 

4.2 

1      5.2 

'      5.2 

9 

.... 



10 

1 

11 

12 

13 

14 ' 

IS       1.         .. 

::::::: 

16 

17 

18 •. 

10 

20 

21 

22 

23 

24 

25 

26 

2.3 
2.3 
2.3 
2.3 
2.3 

27 ' 

28 1 

20 ' 

.10 

" 

31 

2.3 

190S.fr 
1 

1 

2 

1 

3 

4 

:;::::::;::::::: 

5 

1  . 

6 

1 

7 

1 ■ 

8 :::;:::!;:::::;::::;:: 

9 

10 

• 

11 

..^... ....... 

1 

1 

12 1 

13 

14 ' ' 

16 1 ! ; 

5.4 
2.2 
3.8 
3.8 
3.8 

2.2 

.3.M 

2.15 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 


3 
3 
3 
3 
3 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
3.3 
4.2 


2. 
2. 
2L 
2. 
2. 

2. 
2 
2. 
2 
2 

2 
2 
2 
2 
2 


2.1 

5.4 

5.15 

5.0 

5.0 

5.0 
2.0 
2.0 
2.0 
2.0 


0 
0 
0 
0 
0 
0 


4.8 

5.3 

5.55 

5.4 

5.4 

5.4 
5.4 
5.4 
2.3 
2.3 

2.3 
5.4 
5.4 
2.3 
2.3 

2.3 
5.5 
5.5 
2.3 
2.3 

5.5 
.^.5 
2.3 
3.9 
3.9 

5.5 
2.3 
5.5 
2.3 
5.5 
5.5 


ao 

4.2 
22 
4.8 
2  2 


5. 
3. 
& 
5. 

a 

2 
5. 
2 


3.9 


2.0 
2.0 
2.0 


2. 
2. 

2. 
o 

2. 
2. 
5. 


0 
0 

0 
0 
0 
0 
0 


2C 
2G 
26 
26 

aK 


a 

2 
2 
2. 
2 


2 
2 
2 

ao 
a4 


6 
6 
6 


5.0 
2.2 
2.2 
2.2 
2.2 


2.3 
5.5 
5.5 
5.5 
5.5 


3.3 
a  3 
2.5 
2.5 
2.5 

2.5 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


2.2 
2.2 
2.2 
2.2 
2.2 

o  o 


2 
2 


2.2 
2.2 

M<  Jit 

2.2 


2. 
2. 
2. 


2.3 
2.3 
2.3 
2.3 
2.3 


2. 

2. 

2. 

2. 
q 


2.3 
2.3 
2.6 
2.6 
2.6 

2.6 
3.0 
2.6 
2.2 
2.2 


2. 
2. 
2. 
2. 

•2 


24 
24 
24 
24 
24 


a 
a 
a 
a 
a 

a 
a 
a 
a 
a 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.3 
2.2 
2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.2 


2.6 
2.6 
3.4 
3.4 
3.4 

2.85 

2.3 

2.3 

2.3 

2.3 

2.3 
2,3 
2.7 
2.7 
2.2 


5.5 

2.3 

4.0 

5.5 

2.3 

as 

5.5 

2.3 

ao 

3.3 

2.3 

ao 

a  3 

2.3 

^.0 

29 
29 
29 

28 
27 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
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2 

2 

2 

2 

2 
2 
2 
2 
2 


2. 

2. 

2. 

2. 
o 


2.3 
2.3 
2.3 
2.1 
2.1 


2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 


2.3 


21 
21 
21 
21 
2  1 

21 
2.1 
21 
2  1 
21 


2.2 

2.2 

2.2 

2.6 
2  *><; 


25 


2.3 
2.3 
2.  .55 
2.8 
2.8 

2.3 
2.3 
2.3 
2.3 
2.3 


2 

2  ** 

2.3 

2 

2.2 

2.3 

2 

2.6 

2.3 

2 

2.2 

2.3 

2 

2.2 

2.3    : 

2 

2.2 

1 

21 

21 

21 

21 

21 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


3 
3 
3 
3 
3 


22 
22 
22 
22 
22 

22 
22 
22 
22 
20 


2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2.3 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 


Dec. 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


2.1 
2.1 
2.1 


2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1  ' 

2.3 

2.1  ; 

2.55 

2.1 

2.3 

2.1 

2.a'> 

2.1 

3,0 

2.1 

ao 

2.1 

--*->■ 

ao 

2.1 

a  4 

2.1 

a  4 

2.1 

a  4 

2.1 

3.0 

2.1 

3.0 

22 

1.8    

22 

1.8    

22 

1.8    

22 

1.8  1 

2  2 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 


« River  frozen  January  1  to  March  25  and  December  4-31,  1904. 

ft  River  frozen  January  1  to  March  20  and  Novemlier  19  to  Dcwember  31, 1905. 
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WATER   RESOURCES   OF    KENNEBEC   RIVER   BASIN. 


Daily  gage  height ,  in  feet,  of  Roach  River  at  Roach  River — (Vmtinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr 

16 

19Q5. 

12 

17 

22 

IK 

2.2 

19 

2  2 

20.. 

2.2 

May. 


Juno. 


July,  j  Aug. 


Sept. 


Oct.  Nov.  Dec. 


21 

2.4 

22 

2.4 

23 

2L4 

24 

Z4 

25 

2. 4 

26 

2.4 

27 

2.4 

28 

2.4 

29 

2.2 

30 

2.2 

31 

' 2.2 

1906.» 


&6 

3.0 

&6 

2.6 

2.2 

2.5 

5lG 

2.5 

5.6 

2.5 

2.2 

5.0 

2.5    1 

Z2 

5.cr. 

2.5    ' 

2.2 

ao 

2.5 

2.2 

2.6 

2.5 

3.0 

2.0 

2.4 

0 


2. 
2. 
2. 
2. 
2. 


'V.  ..............1..... .......      ....... 

1                                1 

11 1 

12 ' ' 

13 ' ' 1 ' 

14 1 

15. 

2.2 

16 ' 

2.2 

:7 ' 

2.2 

18 1 ' 

22 

19 

22 

20 ' 

22 

j 
21 ! ' 

22 

22 ' 

22 

23 '     

22 

24 ...          i 

23 

2.5.: :....:::::'::::: 

23 

26 1 

1 

235 

27 ' 

235 

28 

235 

29 

235 

30 

±Xi 

31 

3.6 
3.6 
4.2 
47 
&6 

5.2 

5.4 

5.4 

4.15 

29 

29 
6.3 
42 
29 
29 

29 
&2 
29 
6.2 
29 

29 

3.25 

12') 

29 
29 


I  2 


29 

4  55 

a3 

5l8 

a  65 

29 

29 

2  5 

25 

25 

25 

25 

25 

25 

2  5 

2  5 

25 

25 

25 

2  5 

3. 

a 
a 
a 
a 


a3 
a3 
as 
a2 
a2 


25 

a6 
a6 
a6 
a6 

a6 
a6 
a6 

22 
22 


2 
2 
2 
2 
2 

2 
2 
2 
2 

a 


ao 

20 

24 

a2   i 

ao 

2  6 

24 

ai 

1    3.0 

2  6 

24 

ai 

ao 

26 

24 

ai 

ao 

26 

24 

ao 

26 

ao  ' 

25 

a  3 

25 

as 

25 

as 

25 

a3 

25 

285 

25 

24 

25 

24 

25 

22 

25 

22 

1    2  5 

22 

22 

22 
21 
21 
21 
21 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 


21 

21 

21 

21 

21 

21 

21 

21 
21 
21 
21 
21 
21 


23 
23 
26 
26 
26 

28 
28 
28 
28 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
2  2 


2 
2 
2 

2 
2 
2 
2 
2 


22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
2  2 
22 
22 
22 

22 
22 

22 
22 
22 


I 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 


2  2 
22 


2 
2 
2 

2 
2 
2 
2 
2 


24 
24 
24 
24 
24 

24 
24 
24 
24 
24 

24 

26 
26 
26 
26 

26 
26 
26 
26 
26 
25 


1.8 
1.8  ' 
1.8  I 


cl.7 


2 
2 
2 
2 
2 

2 

2 
2 
2 


23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
2  3 

23 
23 
23 
23 
23 

23 
23 
23 
23 

23 


I 


2 
2 
2 
2 
2 


23 
23 
2  3 
23 
2  3 

23 
23 
23 
23 
2  3 

23 

23 
2  3 
23 
2  3 

23 

2  3 
23 
23 
23 

23 
2  3 
23 
23 
23 
2  3 


a  Noveni1)er  21,  1905:  gagr*  height  to  top  of  ic<^,  1.8  fcot;  thietmcss  of  ice,  0. 1  foot. 

f>  River  frozen  January  1  to  April  15, 1900,  except  a  smailportlon  of  the  channel  which  was  open  oppo- 
site the  Kagi*  for  the  great<»r  part  of  the  winter  season.  Toe  thickness  of  the  ice  varied  froni  0.2  to  0.7 
foot.    Flow  probably  somewhat  affected  by  ice  conditions  December,  1906. 
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Rating  table/or  Roadi  River  at  Roach  Rivfr,  from  November  10, 19i)1,  to  December  St,  1906.^ 


Gafe 
eight. 

Dis- 
charge. 

Ga«. 
height. 

Feet. 

Dis- 
charge. 

;   8ec.-ft. 

Oaxe 

height. 

FeH. 

Dis- 
charge. 

8ec.-ft. 
640 

Gaffe 
height. 

Feet. 

,      Dis- 
charge. 

Feet. 

Sec.-fl. 
0.8  , 

8ec.-ft. 
1,1.0 

1.80 

2.70 

m 

3.80 

4.90 

1.85 

1.5  ' 

2.80 

221 

3.90 

685 

5.00 

1,225 

1.90 

3.4 

2.90 

258 

4.00 

1         .30 

5.20 

1,335 

l.M 

6.5 

3.00 

296 

4.10 

775 

5.40 

1,445 

2.00 

12 

3.10 

338 

4.20 

820 

5.60 

1,555 

2.10 

27 

3.20 

379 

4.30 

,         865 

5.80 

1,670 

2.20 

4tt 

3.30 

4LI 

4  40 

915 

6.00 

1,790 

2.30 

418 

3.40 

4U 

4.50 

965 

6.20 

1.010 

2.40 

04 

3.50 

506 

4.60 

1,015 

i 

2.50 

122 

3.60 

550 

4.70 

1,065 

2.(X) 

153 

3.70 

505 

4.E0 

1.115 

( 

a  This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  10  discharge  measurements 
made  daring  1902-1905.    It  is  foirly  well  defined. 

Monthly  digcharge  of  Roach  River  at  Roach  River. 
[Drainage  area,  85  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum. '  Minimum 


November  10-30. 
December 


1901. 


1902. 


January.. 
February. 
Marvh.... 

April 

May 

June 

July. 


81  , 

572  ' 


4C 
68 


August 

September. 
October... 
November. 
December. 


The  year. 


1903.1 


January 

February  (8  days) 

March 

April 


May 

June 

July 

August 

September.. 

October 

November... 
December... 


March  26-31 

April 

May 

June 

July 

August 

September . 

October 

November . 


1904.b 


338 

258 

1,418 

1,390 

1,555 

298 

221 

122 

122 

68 

122 

122 


1,555 


46 

46 

1,335 

1,670 

1,445 

1,225 

46 

46 

94 

27 

27 

27 


68 

820 

1,528 

1,500 

298 

730 

221 

463 

68 


153 
153 
46 
68 
46 
122 
46 
57 
68 
68 
68 
46 


46 


46 
46 
46 
27 
12 
12 
46 
46 
27 
27 
27 
27 


68 
46 
68 
68 
46 
46 
46 
68 
27 


Mean. 


Sec.-ft.  per 
sq.  mile. 


54.0  . 
246 


248 

188 

417 

775 

740 

194 

207 

120 
9a3 
08.0 

119 

105 


273 


46kO 
4&0 

468 

479 

406 

340 
4&0 
4&0 
5a3 
27.0 
27.0 
27.0 


6&0 

oao 

912 
456 

8a4 
182 

80.8 
149 

29.0 


a635 
2.89 


2.92 
2.21 
4.91 
9.12 
a  71 
2.28 
2.44 
1.41 
1.06 
.80 
1.40 
L24 

3.21 


Depth  in 
inches. 


a50 
133 


3.37 
Z30 
5.66 

iai8 

ia04 
2.54 


a  River  frozen  February  8-27.  1903. 

ft  River  frozen  January  1  to  March  25  and  December  4-31, 1904. 


2. 
1. 
1. 


81 

63 

18 

.92 

L56 

1.43 

4:ui2 


.541 

.62 

.541 

.16 

5.51 

&35 

5.64 

a29 

4.80 

5.53 

4.00 

4.46 

.541 

.62 

.541 

.62 

.662 

.74 

.318 

.37 

.318 

.35 

.318 

.  !?7 

.800 

.18 

1.13 

1.26 

10.73 

12.37 

5.36 

5.96 

.961 

1.13 

2.14 

2.47 

.952 

1.06 

1.76 

2.02 

.341 

.38 
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Monthly  discharge  of  Roach  River  at  Roach  River — Continued. 


Month. 


Diacharge  in  second-feet. 


Run-off. 


Maximum.'  Minimum.      Mean. 


I  Sec.-lt 


sq 


.-rt.  pe 
.  mile. 


r ;  Depth  in 
inches. 


190S.a 

March  21-31 94 

April 298 

May 1.556 

June 640 

July 506 

August 258 

September 46 

October 46 

Noveml)er  l-is 

igo(>.'> 

April  1^30 81 

May 1.970 

Jane 1.970 

July j  550 

August *  221 

September 46 

October 153 

Novemljer 122 

December  c (W 


46 

80.9 

.932 

.39 

46 

96.4 

1.13 

1.26 

46 

668 

7,86 

9.06 

94 

182 

2.14 

2.39 

94 

376 

4.42 

5.10 

27 

71.5 

.841 

.97 

27 

31.4 

.369 

.41 

12 

27.4 

.322 

.37 

.8 

.80 

.0094 

.on%) 

46 

50.7 

.702 

.42 

122 

596 

7.01 

&08 

122 

293 

145 

3.85 

46 

232 

2.73 

a  15 

46      i 

80.4 

.946 

1.09 

46      1 

46.0 

.541 

.60 

46 

101 

1.19 

L37 

68 

80.6 

•  iWo 

L06 

68 

6ao 

.800 

.92 

a  River  frozen  January  1  to  March  20  and  November  19  to  December  31.  1905. 

b  River  frozen  January  1  to  April  15, 1906. 

c  Flovr  probably  ailected  by  ice  conditions  during  Decent l>er.  1906. 

/  MOOSBHEAD    LAKE. 

A  record  of  gage  heights  of  Moosehead  Lake  level  at  Moosehead 
Lake  East  Outlet  (see  description  of  Moosehf ad  Lake,  p.  132)  has  been 
kept  since  April,  1895,  by  the  IloUingsworth  &  Whitney  Company. 
This  record,  supplemented  by  gage  readings  at  Greenville  for  a  por- 
tion of  the  time,  has  been  furnished  for  publication  by  the  company. 

The  gages  are  cast-iron  staff  gages  set  to  the  same  datum,  and  that 
at  Moosehead  Lake  East  Outlet  is  referred  to  the  following  bench 
mark:  A  copper  bolt  set  in  a  large  rock  near  the  left  end  of  the  dam; 
elevation  18.428  feet  above  gage  datum,  zero  of  which  is  approxi- 
mately 10  feet  below  the  gate  sills  and  1,011.30  feet  above  mean  sea 
level.  The  gage  readings  in  the  following  table  are  referred  to  a 
datum  10  feet  higher — that  ia,  with  zero  at  the  sill  of  the  gates. 

(rage  height  s^  in  feet,  of  Moosehead  Jjdke. 


Date. 


1895 

April  1 

April6 

April  12 

April  19 

April  22 

Aj)ril26 

May3 

MayO 

May  10 

May  13 

May  17 

May  22 

May  24 

May  31 

June  7 , 

June  14 , 


Gage 
height. 

Fret. 
1.6 
1.62 
1.8 
2.75 
3.35 
4.15 
5.15 
5.55 
5.9 
0.12 
6.7 
0.92 
6.5 
6.0 
5.5 
5.0,5 


Date. 


1895. 

June  21 

June  28 

July  5 

JulyO 

July  13 

July  19 

July  20 

August  3 

August  9 

August  17 

August  20 

.\ugust  23 

.\uga8t  27 

August  .'',0 

September  0.. 
Septeml>er  IH. 


Feet. 
4.2 
3.55 
3.55 
3.45 
3.3 
3.08 
2.75 


2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 


65 
45 
25 
9 

8 

H5 

8 

55 

3 


Date. 

Oa«e 
hei^t. 

1896. 

September  21 

September  28 

Feet. 

1.2 

.1 

October  11 

.9 

October  16 

.85 

October  22 

.72 

October  24 

-   .7 

November  1 

.65 

November  8 

.65 

November  16 

.95 

November  22 

1.7 

November  29 

2.45 

Decern  ber  6 

3.05 

December  13 

,^5 

December  20 

3.65 

Decenil)er  27 

4.04 
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Gage  heighUy  in  feet  ^  of  Moosehead  Lake — Continued. 


Date. 


1896. 

January  3 

January  10... 

January  17 

January  24 

January  31 

February  7 . . . 
February  14 . . 
February  21 . . 
February  28. . 

March  6 

March  13 

March  20 

March  27 

Aprils 

April  10 

April  17 

April  22 

.\pril24 

April  26 

May  1 

Mays 

Mays 

May  10 

May  12 

May  15 

May  22 

May  29 

June  5 , 

June  13 

June  20 

June  26 

Julys 

July  11 

July  17 

July  24 

July  31 

August  7 

August  14 

.\UgU8t21 

August  28 

September  4... 
September  11.. 
September  18.. 
September  25. . 

October  2 

October  9 

October  16 

October  23 

October  30 

November  6 . . . 
November  13 . . 
November  20 . . 
No^'ember  27 . . 
Decembers... 
December  11 . . 
December  18 . . 
December  25.. 
December  30.. 


1807. 

January  1 

January  6 

Januarys 

January  11 

January  15 

January  23 

January  27 

January  29 

Februarys 

February  12... 
February  19... 
February  23... 
February  26... 

March  5 

March  9 

March  12 

March  15 

March  19 

March  26 

Apri!2 

AprilO 


Oage 
height. 


Feet. 
4.7 

m 

O 

5 
5 
5 
5 
5 
4 


5 
2 
3 
2 
2 
1 
9 
4.75 
5.0 
5.05 
5.3 
5.25 
5.45 
5.4 
5.6 
6.75 
6.8 
6.9 
35 
3 

35 
4 

45 
4 
85 


tt.2.'> 
.6.02 
5.8 
5.45 
5.15 
4.64 
4.5 
4.2 
3.9 
3.5 
3.15 
2.8 
2.5 
2.1- 
1.8 
2.0 
1.8 
1.7 
1.75 
1.75 
1.8 


95 
.25 
7 
3 

,8 
45 
4.5 
4.65 
4.(>5 
4.6 


1. 
2. 
2. 
3. 
3. 
4. 
4. 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 


55 

65 

65 

65 

65 

65 

6 

6 

45 

3 

1 

1 

1 

9' 

75 

8 

8 

75 

8 

85 

9 


Date. 


1807. 

April  16 

April  23 

April  30 

May7 

May  14 

May  21 

May  28 

June  4 

June  11 

June  18 

June  25 

July2 

July9 

July  16 

July  23 

July  30 

August  6 

August  13 

August  20 

August  27 

Septeml>er3.. 
September  10. 
September  17. 
September  24- 

October  1 

October  8 

October  15 

Octol)er22 

October  29 

November  5. .. 
November  12 . . 
November  20 . 
November  26 . 
December  3 . . . 
December  10.. 
December  17 . . 
December  24 . . 
December  31 . . 


Gai 
heigl 


;ht. 


IcAX). 

January  2 

January  7 

January  14... 
J  anuary  21 . . . 
January  28... 
February  4... 
February  11.. 
February  18  . 
February  15  . 
February  28  . 

March  2 

March  4 

March  8 

March  10 

March  11 

March  18 

March  20 

March  25 

April  1 

April  4 

April  6 

Aprils 

April  15 

Aprjl22 

April  29 

May  6 

May  13 

May  20 

May  27 

June  10 

Jime  17 '.. 

June  24 

July  1 

.Julys 

July  16 

.July  22 

July  29 

.\ugust  5 

August  12 

August  19 

August  26 


Feet. 
4.0 
4.7 
6.8 
7.55 
7.6 
7.55 
7.6 
7.6 
7.45 
7.15 
6.6 
6.15 
5.75 
6.02 
5.95 
5.8 
5.7 
5.35 
5.15 
4.75 
4.35 
3.8 
3.25 
3.2 
3.05 
2.95 
2.97 
2.95 
2.8.5 
2.95 
3.2 
3.25 
3.25 
3.55 
3.85 
4.25 
4.6 
4.75 


4. 
4. 
4. 
4. 
4. 


I 

75 
65 
65 

7 


4.G5 

4.45 

4.35 

4.5 

4.35 

4.35 

4.3 

4.0 

3.85 

3.75 

3.45 

3.35 

2 

3 

4 

1 


:;    I 


3 

3 

3 

3 

3.75 

4.4 

5.7 

6.9 

7.2 

7.6 

7.55 

7.2 

6.6 

6.3 

5.75 

5.25 

4.75 

4.05 

3. 75 

3.2 

2.5 
2.2 


Date. 


1898. 
September  2.. 
September  9.. 
September  lij. 
September  23 . 
September  30. 

October  6 

October  7 

October  10 

October  14 

October  17 

October  21 

October  24 

October  28 

November  4.. 
November  11.. 
November  18.. 
November  25 . . 
December  2. . . 
December  9 . . . 
December  10.. 
December  '..3. . , 
December  20.. 
December  31 . . 


1899; 

January  6 

January  13 

January  20 

January  27 

January  28 

Februarys 

February  5 

February  10... 
Febnuiry  12... 
February  19... 
February  24... 
February  25... 

March  3 

March  10 

March  15 

March  17 

March  24 

March  31 

April  4 

April7 

April9 

April  14 

.April  21 

April  27 

April  28 

May  5 

May  12 

May  19 

May  26 

June  2 

June  9 

June  16 

June  23 

June  jO 

July7 

July  14 

July  21 

July  28 

August  4 

August  11 

August  18 

August  25 

September  1 . . . 
Septembers... 
September  15 . . 
September  22 . . 
September  29.. 

October  6 

October  13 

October  20 

October  27 

Noveml)er3... 
November  10.. 
Noveml)er  17.. 
November  24. . 
December  1 


Gage 
hel^t. 

Feet. 
1.85 
1.95 
1.75 
1.6 
1.7 
1.75 
1.75 
1.65 
1.35 
1.7 
1.85 
1.95 
2.15 
2.5 
2.6 
2.9 
3.2 
3.55 
3.8 
3.85 
3.9 
3.95 
3.05 


3.85 
3.8 
3.8 
3.75 
3.75 
3.7 
3.6 
3.5 
3.45 
3.4 
3.2 
3.2 
3.0 
2.85 
2. 75 
2.7 
2.9 
2.95 
2.8 
2.9 
2.9 
2.05 
3.5 
5.0 
5.05 
7.4 
7.45 
15 
65 
5 
25 


i 
6 
6 
fi 
5.8 


5. 
4. 
4. 
4. 
4. 
4. 
4. 


35 

75 

45 

4 

5 

45 

2 


3.9 

3.75 

3.5 

3.2 

2.8 

2.5 

2.25 

1.95 

1.9 

1.75 

1. 

1. 

1. 

1.5 

1.2 

1.5 

1.4 


65 

4 

4 
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Gage  hnghU,  infitt,  of  Mootehead  Lake — ('ontinii^Hl. 


Dat«. 


ino. 

December  4... 

Decembers 

December  12.. 
December  n.. 
December  22.. 
December  20. . 


1900. 

Jftnoary  2 

Januarys 

January  12... 
January  19. . . 
January  2R... 
February  2... 
February  9... 
February  16.. 
February  23.. 

Hairh2 

]|arrh9 

March  16 

March  23 

March  CO 

AprU6 

.\prU13 

April  20 

April  27 

May  4 

May  11 

May  30 

June  1 

June  22 

June  29 

July6 

July  13 

July  20 

July  27 

Augusts 

August  10 

.\ugust  17 

August  24...'. 

August  31 

September  7. . 
September  14. 
September  21. 
September  28. 

Octobers 

October  12 

October  19 

October  26 

November  2.. 
November  9.. 
November  Its. 
November  23.. 
November  30. 
December?... 


Date. 


Date. 


1.8 
.75 
.8 
.7 
.96 

2.2 

2.45 

2.5 

2.7 

3.2:> 

3.6 

3.7 

3.8 

3.« 

3.4 

3.3 

3.9 

fi.  i:> 

7.0 

7. 45 

7.8 

7.6 

«.7 

6.3 

5.95 

.65 

8 

8 

6 

25 

% 

45 


5. 

5. 

5. 

5. 

5. 

4. 

4. 

4.1 

3.7 

3.15 

2.9 

2.9 

2.25 

2.5 

2.5 

2.5 

2.4 

2.2 

2.8 

3.3 

3.8 

3.85 


Gage  height. 


Out- 
let. 


1903.  Feet. 

January  2 4.95 

Januar>' 8 5.65 

Januar>'  9 4. 8 

January  14 6.65 

.January  16 ^  4.6 

January  23 '  4, 55 

January  30 4.45 

February  6 4.25 

February  13 —  4. 5 

February  22 3.8 

March  1 '  3-45 

March  6 3.0 

March  13 J-l 

March^20 3.9 

March23 J-S 

March27 '  «•* 


Green- 
ville. 


Fett. 


1900. 
December  14. 
December  21. 
December  28. 


1901. 

January  4 

January  U... 
January  18... 
January  25... 
Febroary  1... 
Februarys... 
February  15.. 
Febroary  22. . 

March  1 

March  8 

March  15 

March  22 

March  29 

Aprils 

.\priil2 

April  19 

April  26 

Mays 

May  10 

May  17 

May  24 

May31 

June  7 

June  14 

June  21 

June  30 

July  14 

July  19 

July  26 

August  2 

August  9 

August  16 

August  23 

August  30 

September  6.. 
September  13. 
S^tember  20. 
September  27. 

October  4 

October  11... 

October  18 

October  25 

November  1 . . 
Novembers.. 
November  15. 
November  22. 
November  29. 
December  6... 
December  13.. 
December  20. . 


OacB 
bct^t. 


Date. 


Date. 


Feet. 
3.9 
3.85 
3.8 


3.6 

3.S 
3.4 

3.25 

3.25 

3.2 

3.0 

2.8 

2.6 

2.0 

1.4 

1.5 

1.75 

2.5 

3.5 

6.1 

7.6 

7.S 

7.S 

7.5 

7.45 

7.1 

6.6 

6.4 

6.06 

5.7 

5.25 

4.85 

4.4 

4.0 

4.0 

4.4 

4.4 

4.25 

4.1 

3.75 

3.4 

3.2 

3.0 

2.5 

2.3 

2.4 

2.1 

1.85 

1.85 

1.7 

1.55 

1.45 

1.25 

2.6 


I 


1901. 
December  27. 
December  30. 


1902. 

Januarys 

January  10 

January  17 

January  24 

January  31 

Februarys 

February  7 

February  14... 
February  21... 
February  28. .. 

March? 

May  4 

May9 

Mavl6 

Maya 

May  2? 

May  29 

May  30 

June6 

June  13 

June  15 

June  20 

June  27 

July  4 

Julvll 

July  19 

July  25 

August  1 

Augusts 

August  15 

August  22 

August  29 

September  6... 
September  12.. 
September  19.. 
September  26.. 

October  4 

October  10 

October  1? 

October  24 

October  30 

November  14.. 
November  17. . 
November  21 . . 
November  28.. 
DecMnberS... 
December  12.. 
December  19.. 
December  26.. 


3. 
3. 
4. 


Gage 
hel^t. 


Feei. 
3.4 
3.7 


3.9 

4.06 

4.15 

4.25 

4.3 

4.5 

4.3 

4.1 

96 

8 

0 
7.9 
8.0 
7.9 
7.55 
7.8 
7.95 
8.0 
7.8 
7.8 
7.65 
7.5 
7.65 
7.7 
7.3 
6.  to 
6.3 
.'».85 
5.65 
5.4 
5.15 
5.0 


85 

8 

t 

85 

96 

95 

85 

75 

9 


5w7 

5.5 

5.8 

5,75 

5,7 

5.3 

5.1 

5.5 


Gage  height. 


Gage  height. 


Out- 
let. 


1903.  Fret. 

April  1 6.36 

Aprils 6.5 

April  10 6.2 

April  12 6.5 

April  14 6.65 

April  17 a  6 

April  21 6.2 

April  24 6.0 

April  27 6.3 

April  28 6.35 

April  3D 6.4 

May  2 

May  3 6.75 

May  5 

May  6 a  95 

Mays 


Grten- 
ville. 

Feel. 


Date. 


Out- 
let. 


US 


as 


&9 


1903.  Feei. 

Mav9 a91 

May  11 

May  12 

Mayl3 6.9 

May  15 6.85 

May  16 ' 

May  19 6l75  ] 

May22 '      6i7    |. 

May27 ;      6.45  i. 

May  29 6l3    |. 

June2 6.05  t. 

June  4 5u9    '. 

June  6 '      &8 

June  10 '      5.6 

June  12 5.66  ■. 

Junel? 5^8    I. 


Grecn- 
vllle. 

Feet. 

a  9' 

6.9 

&8 
6L8 

as 
a6 
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Ju«M 

(17 

9.U 

iSSSS;::::;:: 

" 

SI;;:::;; 

JSKT" 

S.(U 

iah;;:::::::: 

4.2 

tli 

ill;---- 

.» 

i.. 

iW 

Si:;;;:; 

3.7 

S^"-- 

" 

aUS^h:;:::: 

3.2S 

August  17 

«.4 

jiSi;;-- 

3.3 

August  26 

3.26 

Auxu«t2g 

3.1 

3.1 

September  T... 

"i'ts 

September  11 . . 

2.e 

Octobei 
Ortobei 
Octobei 

Octobei 

Octobei 

October  W. 

Octobei 

Octobei 


ii;;;;;^''  iL 

«Tl8..       Z.2    1        ilb 

era!! ;!"!;;!'     i.\h 

era*;; ....;...     lm 
S|::L;:*J    !:S 

\ '-*  !--"i-^ 

le j     i.6s|       .OS 

November  II., 


November  27. . 


iy!        "   "...           1 

s  ?■■■■■■ 

33;;;;; 

-.        SD 

MftyM. 

M^y? «» 

Mays 

4,  1903,  In  April  2S,  1904,  no  g 


Junes 7.6 

«o 

Eii----- 

6.7S 

June  17 

as 

iEi---- 

-^    ftii  1 

ill;;;;;; 

::'""b.m;: 

Julyl 

aoj. 

iSjJ:;:;:::: 

:    li 

55 

-j  5.9 

July» 

.1       S.7     ' 

■1       *«     , 

AuKUit3 

.|      i'76  ■ 

aSIHhs 

-.      *'    ' 

August  12, . . . 

-■      4-3    ' 

August  15..,. 

4.2    ■ 

,=:;„., 

4.1    ; 

{      S::;: 

.'       4.(61 

A            ».... 

■|       '■"'1 

A              ».... 

A         II.      .]    a,7 
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WATER   RESOURCES   OF    KENNEBEC   RIVER   BASIN. 


Gage  heights  ^  in  feet,  of  Moouhead  Lake — Continued. 


Date 


1904. 
September  3 . . 
September  5 . . 
September  6 . . 
September  7 . . 
September  8 . . 
September  9 . . 
September  10 . 
September  12 . 
September  13 . 
September  14. 
September  15 . 
September  16. 
September  17 . 
September  19 . 
September  26 . 
September  28 . 
September  30 . 


Ofl^  height. 


rl 

r3.. 

r4.. 

r5.. 

r6.. 

r8.. 
r9.. 

no. 

r  12. 
rl4. 
rl7. 
rl9. 
r21. 
r24. 
r25. 
r26. 
r27. 
r28. 
r31 


Out- 
let. 

Ftet. 


Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octoho 
Octobe 
Octol)e 
Octobe 
Octobe 
Octobe 
Octobe 
Octolje 
Octobe 
Octobe 
Octobe 
November  2. . . 

November  4 

November  7 

November  9 

November  11... 
November  14... 
Novcml)er  18. . . 
November  23. . . 
November  25. . . 
November  28. . 
November  30... 

December  2 

December  6 

December  7 

December  9 

December  12. .. 
December  14... 
December  16, .. 
December  19 . . . 
December  21 . . . 
December  23 . . . 
December  25. .. 
December  28 . . . 

1905. 

Januarys 

January  4 

January  6 

January  10 

January  11 

January  13 

January  16 

January  18 

Januar>'  21 

January  28 

Januar>'  30 

February  2 

Februar>'  3 

February  6 

February  8 

February  10 

February  15 — 


3.55 
3.' 5* 


3.4 

'3.35' 
'3*5 


Green- 
ville. 


Feet. 
3.55 

**i"7 
3.55 
3.5 
3.5 
3.45 
3.35 
3.4 
3.3 
3.35 
3.35 
3.45 


3.65 

3.8 

3.85 


4.35 
4.' 45 


3.9 
4  1 
4.25 
4  35 
4  35 
4  45 
4  55 


4  55 


4.8 
4.8 


6 
6 


4. 
4 

4.7 

4.85 


5  1 
4.5 
4  (ui 
4.7 
4  (i5 


4.9 


4  95 

5  05 
5.5 


49 

4  85 
50 

5  5 
5.1 
5.0 

0 

95 

9 

85 

8 

75 

8 

mm  ar 

.  to 


"""4  6' 

"'""4."8" 

'  "i'ws 

■     *5  65 

5  05 

5  15 

5.15 

Date. 


1906. 
February  17. . 
February  30.- 
Febniary23.. 
February  24. , 
February  28. . 

March  10 

March  13 

March  15 

March  17 

March  20 

March  22 

March  24 

March  31 

Aprill 

April3 

April  4 

April  5 

April  6 

April? 

April  8 

April  10 

April  11 

.\prill2 

.\prill3.^.. 

April  14 

April  15 

April  17 

April  18 

April  19 

.\pril20 

April  21 

.\pril22 

April  24 

April  25 

April  26 

April  27 

April  28 

April  29 

Mayl 


Oago  height. 


Gago  height. 


Out- 
let. 


5.1 


75 

7 

6 

55 
4.3 
4.2 
4.15 


4.0 

3.9    ' 

3. 80  ■ 

3.7 

3.55 

3.5 

3.4 

3.0 

2.9 

2.2 

2.0 

1.9 

1.S5  I 

1.75 

1.85 

1.8 

1.7    I 


Feet. 
1.5 
1.35 


.2 

.2 

.1 

.6 

.6 

.45 

.4 

.4 

.4 

.3 


1.0 


2.05 


2.45 


2.7 


2.9 


3.35 


3.55 


3.85 


4.05 


43 


6  3 
6  3 
6.2 


Green- 
ville. 


FeH. 


4.6 
May  2 

May  3 4.95 

May  4 

Mav5 5l25 

May  6 

Mav8 5.6 

MaV  9 

May  10 5.85 

Mav  11 

May  12 6.0 

Mavl3 " 

Mavl5 6.1 

May  16 

May  17 6.2 

Mav  18 

MaV  19 6.45 

May '20 

May  22 6.7 

Mav  23 

MaV  24 6.7 

Ma'y25 

May26 6.6 

May  27 

Mav  29 1      6.7 

MaV30 ' 

May  31 . 
June  1. 
June  2. 
June  3.. 
June  5. . 
June  6.. 
June  7. 
June  8., 
Juno  9. 
June  13. 
June  19. 
June  21. 
June  23. 

June  24 

June  26 1      6.1 


1.6 

1.65 

1.8 

1.8 

1.9 

2.0 

2.15 

2.25 

2.4 

2.5 

2.6 

2.75 

2.0 

3.0 

3.25 

3.35 

35 

5 

6 

8 

95 

0 

4.1 

4.25 


3. 
3. 
3. 
3. 
3. 
4. 


6 
6. 
6 
6 
6 
6 
6 
6 


4.45 

4.7 

4.75 

4.8 

5.05 

5.1 

5.25 

5.6 

5.6 

5  9 

5  9 

505 

5  9 
6.1 

6  1 
6.15 
6.2 
6  3 
&5 

6.75 


8 

75 

7 

I 

8 

75 

8 

75 


6  75 
6  6 
6  8 
6  6 
6  65 
6.5 
B.45 
6.4 
6  35 


6.25 
6.1 


Date. 


Out- 
let. 

1905.  Feet. 

June  27 

June  28. 6. 5 

June  20. 

June  30 6.05 

Julyl 

Julys !      5.05 

July  4 

Julys 

July  6 

JulyT 5.65 

Julys 

July  10 5.65 

July  11 

July  12 5.55 

July  13 

Julyl4 1      5l5 

July  15 • 

July  17 5.33 

July  18 

July  19 5.25 

July  20 

July21 1      5.0l> 

Julv22 ' 

July24 !      4.8 

July  25 1 

July26 4.7 

July  27 

July  28 1      4.65 

July31 1      4.6 

Auguflt 1 

August  2 4. 55 

Augusts 

August  4 4.3 

August  5 

August? '      4.2 

Augusts ' 

August  0 i      4.1 

August  10 ' 

August  11 4.1 

August  12 

August  14 3.S5 

August  15 1 

August  16 1      3.8 

August  18 1      3.55 

August  10 ' 

.August  21 3.45 

August  22 

August  23 3.35 

August  25 3.25 

August  26 

August  28 3. 15 

August  30 

August  31 1      3.05 

September  1. ..       2.05 

September  2 

September  4 . . .       2. 0 

September  5 

September  6 . . .       2. 85 

September  ? 

September  8 . . .       2. 8 
September  0 . . 
September  11..       2.75 
September  12. 
5;<>ptember  13. 
September  14. 
September  15..       2.65 
September  18..       2.5 

September  19 

September  20. .       2. 45 

September  21 

September  22..       2.4? 

September  23 

Septejnber  25 

September  26 

September  27 . .       2. 35 

September  28 

September  29. .      2.25 

September  30 

October  2 2.2 


Green- 
ville. 


Feet. 
6l2 

"6"6 
595 
&9 
60 
59 
5  8!) 
58 
58 
5 


d 
5 
5 
5 
5 


75 
I 

6 
55 

55 

5.35 

5  35 

5  3 

5  25 

5  15 

5.1 

4  9 

4.8 

4.8 

4.7 

4.7 

455 

4  5 

445 

4  4 

435 

43 


42 


40 


3.95 
3.9 
3. 85 
3.8 

"i"6 
3,5 
3.4 
3.4 
3-35 
3.3 


3.1 

3.05 

3.0 

2  95 

2.«^5 

2  9 

3-0 

3.0 

2-9 

2-S5 

2-75 

2.7 

2-7 

2.R 

2-fi 

2-45 

2.55 

2.6 

2-5 


2- 


43 
4^ 

2.45 

2.« 

2.3 

2.3 

2.3 

2-23 

2.2 


Novemher  1& . 


November  21. 

Nowmhet  K . 
Novemlwri;. 
November  28 . 


December  1 . . 
Decwnhf  r  *. , 
Decembers.. 


December  T. . 

Decembers.. 
Decembers.. 


Decemlw  IS. 
DecembAlS.. 

DeeemherJl.. 


January  lo! '. '. 
January  17. . . 


GAGE    HEIGHTS   OF    M0O8EHEAD   LAKE. 
Oagt  hri^U.  injnl,  of  Mootehmd  Ldkr  -Coatinued. 


□•ge  hslght. 


„.. 

Gage 

Irt. 

is 

is 

:« 
.» 

if 
ti 

£0S 
28» 

beWit. 

isoe. 

February  7 

February  21... 

uarch?;;;!;:!! 
Kak:::::: 

Harems 

Uarchie 

SaS!:;::::: 

Ilarch24 

f«(. 

^SS 

II 

<Lse 

■f 

is 
iis 

H 

7:36 

Jft,  !!:::■■::: 
S???:::;:::: 

i?» 

168 

i.os 

&B 

Sifts 

T.M 

7.5 

7,S 

7.« 

7.46 

7.12 

7.1 

T.l 

7.1 

J^    5 

7.M 

June   » 

7.25 

^""■20 

7.1 

7.0 

JulyO.... 
July  10... 
Julf  11... 
July  12... 
July  13... 
July  11,., 
July  16. . . 


JiUyao!!'.! 
July  31.... 


«  Lake  [rour 
iR  IBS— 07- 


>r  January  1  to  May  IS  and  December  2- 


Sepwmbere. .. 

September  11 . . 

Seplemlier  13. . 
September  14 . . 
Seplemlier  IS.. 
September  17 . . 
September  IS . . 
Seplomher  10 . . 
Septemlier  20 . . 
September  21.  . 


,  190A. 
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WATER   RESOURCES   OF   KENNEBEC   RIVER   BASIN. 


Date. 


1906. 
September  22 . 
September  24 . 
September  26 . 
September  27 . 
September  28 . 
September  20 . 
September  30 . 

October  1 

October  2 

Octobers 

October  4 

October  5 

October  6 

Octobers 

October  0 

October  10 

October  11 

October  12 

October  13 

October  15 

October  16 

October  17 

October  18 

October  10 


Qoge  heigkU,  infeet^  of  Moosehead  Lake — Continued. 


Qa^  height. 


Out- 
let. 

Feet. 


2.3 
2.2 


2.15 


2.1 


2.05 


2.0 


1.0 


2.1 


2.15 


2.2 


2.2 


2.15 


Green-  i 
ville. 


Feet. 
2.2 


2.1 
%l 
2.1 
ZO 


2.0 
2.0 
2.0 
2.0 
1.0 
L8 
LO 
1.6 
LO 
LO 
LO 
2.1 


2.2 
2.2 
2.2 
2.2 


Gage  height. 

Date. 

Out- 
let. 

Feet. 

Greon- 
vUle. 

Feet. 
2.2 
2.2 
2.2 

1906. 
(October  20 

October  22 

October  23 

2.1 

October  24 

2.2 

October  25 

2  2* 

Octol)er26 

2.5 

October  27 

2.3 
2.5 
2.4 
2.4 
2.4 
2.5 
2.5 
2.8 
2L8 
2.0 
ZO 
2.0 
2.0 
20 
20 
20 
20 
20 

Octol)er29 

October  30 

2.6 

October  31 

November  1 . . . 

2.8 

Novem1)er2. .. 
Noveml)er  3 . . . 

2.8 

November  5 .  . . 
Novemlwr  6 . . . 

2.85 

November? . .. 
November  8 . . . 

2.0 

November  0. .. 
November  10 .  . 
November  12 .  . 
November  13 .  . 
November  14 .  . 
November  15 . . 
November  16 . . 

ao 
"a  6" 

"a  6" 

Date. 


1906. 
November  17 . 
November  19 . 
November  20 . 
November  21 . 
November  22 . 
November  23 . 
November  24 . 
November  28 , 
November  27 . 
November  28 . 
November  29 . 
November  30 . 
December  3. . 
December  6. . 
December  7 . . 
December  12 . 
December  14 . 
December  17 . 
December  19 . 
December  21 . 
December  24 . 
December  26 . 
December  28 . 


Gage  height. 


'   Out- 
let. 


Feet, 


a05 


ao 


a2 


as 


as 


as 

a25 

as 

as 

a25 

a2 

a2 

a2 

a2 

a  15 

a3 

a35 


Green- 
ville. 


Feet, 

29 

ao 
ao 
ai 
ao 
a2 

A3 


as 
as 
as 
as 


as 

4.3 


DEAD  RIVER  NEAR  THE  PORKS. 

Dead  River  has  its  headwaters  in  the  mountains  between  Maine 
and  Canada  and  flows  in  a  general  easterly  direction,  entering  the 
Kennebec  at  The  Forks.  Its  basin  is  40  miles  in  extreme  length  by 
30  miles  in  width  and  is  almost  entirely  covered  with  forests.  For  a 
large  portion  of  its  length  the  river  flows  through  swamps;  in  its 
lower  course  it  has  considerable  fall.  The  only  dams  on  the  stream 
are  owned  by  the  log-driving  companies,  and  the  gates  are  kept  open 
after  the  drives  are  out  of  the  river. 

This  gaging  station  was  established  September  29,  1901,  by  N.  C. 
Grover.     It  is  located  li  miles  west  of  The  Forks. 

The  channel  is  straight  for  500  feet  above  and  below  the  station  and 
is  about  225  feet  wide  at  ordinary  stages.  The  banks  are  rocky  and 
are  subject  to  overflow  in  extreme  freshets.  The  bed  is  rocky  and 
permanent.    The  current  is  rapid. 

The  gage,  which  is  read  twice  each  day  by  Jeremiah  Durgin,  jr.,  is 
a  vertical  rod  attached  to  a  large  bowlder  on  the  left  bank  about  700 
feet  below  the  cable.  It  is  referred  to  a  bench  mark,  a  copper  bolt 
set  in  a  bowlder  9.5  feet  from  the  gage;  elevation,  7.97  feet  above  the 
zero  of  the  gage. 

No  revision  has  been  made  in  estimates  previously  published  for 
this  station. 

Values  for  monthly  means  as  given  below  are  considered  to  be 
within  5  per  cent  of  the  true  flow  for  discharge  greater  than  500 
second-feet.     Below  this  point  the  probable  error  increases  gradually, 
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being  about  10  to  15  per  cent  for  a  discharge  of  170  second-feet.     The 
daily  dischai^es  are  subject  to  much  larger  errors. 


Discharge  measurements  of  Dead  River  near  The  Forks. 


Date. 


G 
he 


i     Dis- 
1. 1  cbaz^. 


September  29  a. 


igoi. 


June  5 

June  6 ,. 

July  15 

August  18... 

November  4. 

Do 


1903. 


June  8. 
June  9. 
June  21 . 


1904. 


Feel. 
0.40 


.90 
.90 

1.10 
.80 
.69 

-.60 


3.00 
6.35 
1.05 


Sec-Zl. 
265 


401 
737 
452 
211 
214 


3,470 

16,300 

655 


Date. 


he'igl 


'axe 
!iKht. 


June  21.... 

I  July  27.... 

August  29. 


1904. 


AprU21 
June  1.. 
Do. 
July  18. 


1905. 


Mays 

Do 

September  5. 


1906. 


«  By  wading. 
Daily  gage  height,  in  feet,  of  Dead  River  near  The  Forks. 


Day. 


1901  .a 


1. 
2. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Sept.       Oct. 


0.35 
.4 
.4 
.4 
.4 
.35 
.3 
.3 
.3 
.3 
.3 
.3 
.4 
.5 
.8 

1.5 


Nov.       Dec. 


Day. 


0.5 
.4 
.5 
.5 
.5 
.45 
.4 
.4 
.4 
.4 
.4 
.4 
.45 
.5 
.5 
.5 


Sept. 


0.8 
.8 
.7 
.7 
.7 
.8 
.8 
.7 


17. 

18. 

19. 

20. 
I  21. 

22. 

23. 
I  24. 

25. 

26. 

27. 
Ij  28. 
''29. 

30. 

31. 


1901. 


0.4 
.4 


Oct. 


1.6 
1.3 
.95 
.85 
.8 
.65 
.7 
.8 
.8 
.8 
•  .7 
.7 
.6 
.55 
.5 


Feet. 
1.05 
.72 


Dis- 
charET^' 


Sec.-ft. 
676 
279 


1.82 

1,810 

1.75 

1,520 

1.75 

1,510 

1.09 

690 

4.35 

7,700 

4.28 

7,490 

.85 

386 

Nov. 


0.5 
.4 
.4 
.5 
.5 
.5 
.6 
.6 
.6 
.6 
.7 
.7 
.7 
.8 


Doc. 


a  loe  conditions  Novcmlier  20  to  December  31, 1901. 


Day. 


I. 
2. 
3, 
4. 
5. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16- 
17. 
18. 
19. 
20. 


Mar. 


.\pr. 


1902.a 


May, 


June. 


July. 

Aug. 

Sept. 

2.57 

2.1 

0.8 

2.1 

2.4 

.9 

1.85 

2.2 

1.0 

1.55 

2.0 

1.0 

1.7 

1.9 

1.1 

1.5 

1.75 

1.0 

1.4 

1.55 

l.l 

1.4 

1.35 

1.0 

1.3 

1.3 

.9 

1.1 

1.4 

1.0 

1.0 

1.3 

1.1 

.8 

1.2 

1.45 

1.2 

1.1 

1.75 

1.15 

1.0 

1.8 

1.1 

1.0 

1.7 

1.1 

1.1 

1.6 

1.1 

1.0 

1.5 

1.0 

1.1 

1.5 

1.0 

1.0 

1.6 

1.0 

.9 

1.75 

Oct. 

Nov. 

Dec. 

1.06. 

2.8 

1.0 

1.1 

2.65 

1.0 

1.0 

2.0 

1.0 

1.0 

1.75 

1.2 

1.0 

1.6 

1.2 

.9 

1.55 

1.1 

1.3 

1.46 

1.1 

1.56 

1.35 

1.0 

1.45 

1.25 

1.0 

1.3 

1.1 

1.0 

1.2 

1.1 

1.1 

1.25 

1.0 

1.2 

1.45 

.9 

1.1 

1.6 

.75 

1.1 

1.6 

1.1 

1.1 

1.6 

1.7 

1.1 

2.0 

1.9 

1.1 

1.75 

1.8 

1.15 

1.0 

1.8 

1.2 

1.0 

1.65 

1.3 

a  1902  gage  heights  have  been  revised  to  agree  with  observer's  original  record.  Ice  conditions  prol>- 
ably  existed  during  Deceniber,  1902. 
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Daily  gage  height,  in  feet,  of  Dead  River  near  The  Forks — Continued. 


21 


Day. 


1902. 


Mar. 


Apr.       May. 


June.      July. 


22 '....    1 

23 ; 

24 

25 

1.6 

26 

4.55 

27 

3.05 

28 

3.3 

29 

' 

4.15 

30 

3.2 

31 : !..:.:.'.:.:.:. 

1903.0 
1 

t 

2 

..••■•••i -.- — 

3 

4 

. 

'i.6' 

5 

........ 

1.0 

0 

1.0 

7 

.9 

8 -  . 

................. 

.9 

9 

1 

.9 

10 

1            ' 

1 '  

.9 

11 

1.85 

12 

i 

2.8 

13 1 

4.8 

14 ' 

3.8 

15 ' ' 

2.9 

16 1 

2.2 

17 ■..:..:..' 

1.95 

18 ' 

1.8 

19 1 

2.0 

20 1 

2.  15 

21 !.. 

2.a'» 

22 ' 

1.7 

23 ; 

1.6 

24 

1.4 

25 

1.3 

26 

1 

1. 1 

27 t 

1.0 

28 

1.0 

29 

• 

1.1 

30 

1.1 

31 

1904.&       1 
1 

4.15 
4.9 
5.  35 
&9 

6.85 

5.25 
4.55 
4.45 
4.15 
4.76 

5.15 
4.55 
4.25 
4.05 
5.6 

4.3 
4.6 
4.15 
6.15 
5.  55 

2.25 

2 

2.45 

3 

4  15 

4 

3.45 

5 ! 

4.95 

2.45 

6 

4.66 

7 

........1........ 

a45 

8 

1 

4.65 

9 

4.75 

10 

2.85 

2.05 
3.25 
3.35 
3.35 
2.35 

2.2 

4.5 

11 

a  75 

12 

3.45 

13 , 

2.6 

14 1 

2.1 

15 t 

1.8 

Ifi 

1.5 

17 

1.95 
1.8 
1.85 
1.85 

1.4 

18 

1.2 

19 

1.05 

20 

I.ft5 

a  75 

.6 

.8 

.7 

1.0 

1.25 

1.05 

1.2 

1.45 

1.66 

2.0 


1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
1.0 
.96 
.9 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
.9 
1.1 

1.35 

1.6 

1.25 

1.15 

1.1 

1.2 


1.05 

1.2 

1.45 

1.7 

1.55 

1.4 

1.25 

1.2 

1.0 

1.0 

1.1 
1.4 
1.5 
1.5 
1.3 

1.15 

1.0 

1.05 

.95 

.95 


Aug. 

Sept. 

Oct. 

as 

1.9 

• 

0.95 

.8 

1.8 

.9 

.7 

1.7 

.8 

.7 

1.6 

.8 

1.8 

1.6 

1.1 

1.45 

1.45 

1.2 

1.3 

1.26 

1.1 

1.2 

1.1 

1.2 

1.1 

l.l 

1.0 

1.0 

1.1 

1.35 

.7 

2.8 

1.35 

.9 

.6 

1.4 

.8 

.6 

1.4 

.8 

.6 

1.3 

.7 

.6 

1.15 

.7 

.6 

1.05 

.8 

.5 

1.0 

.7 

.6 

1.0 

.7 

.6 

.9 

.7 

.6 

.9 

.7 

.5 

.9 

.7 

.6 

.9 

.6 

.6 

.9 

.6 

.6 

.9 

.6 

.5 

.9 

.6 

.5 

1.0 

.6 

.6 

1.0 

.6 

.6 

.9 

.6 

.6 

.9 

.6 

.6 

.9 

.6 

.6 

1,0 

.6 

.6 

1.1 

.6 

.6 

1.3 

.6 

.6 

1.36 

.6 

.6 

1.2 

.6 

.6 

1.1 

.5 

.6 

1.05 

.5 

.6 

1.0 

.6 

.7 

1.0 

.5 

.7 

.9 

.6 

.7 

.9 

.7 

.95 

.75 

2.16 

.95 

.75 

3.05 

.85 

.75 

3.0 

.85 

.85 

2.7 

.8 

1.25 

2.6 

.75 

1.45 

2.55 

.75 

1.3 

2.25 

.65 

1.2 

1.7 

.66 

1.05 

1.4 

.65 

1.05 

1.35 

.75 

.95 

1.25 

.75 

.05 

1.25 

.85 

1.05 

1.15 

.95 

1.25 

1.25 

.95 

1.6 

1.15 

.85 

1.8 

1.16 

.85 

1.7 

1.25 

.85 

1.5 

1.15 

.85 

1.35 

1.15 

.75 

1.45 

1.15 

Nov. 


Dec. 


1.55 

1.5 

1.45 

1.4 

L4 

1.3 
1.2 
l.l 
1.1 
1.0 


.7 
.7 
.7 
.7 

.8 

.8 
.8 
.8 
.7 
.7 

.8 
.8 
.8 
.7 
.7 

.7 

.75 

.8 

.7 

.7 

.8 
.8 
.8 
.9 
.9 

.0 
.9 
.9 
.9 
1.0 


1.35 
1.35 
1.35 
1.26 
1.2 

1.15 
1.15 
1.25 
1.25 
1.25 

1.2 

1.15 

1.15 

1.15 

1.05 

1.05 
1.16 
1.15 
1.05 
1.05 


1.4 
1.4 
1.5 
1.5 
1.5 

1.45 


1.0 
1.1 
1.1 

LI 

1.0 
1.0 
1.0 
LO 
1.0 


0 
0 
9 
9 
0 


1.0 
1.0 
1.0 
1.0 
1.1 


1.25 
1.35 
1.4 
1.5 


1.6 


1. 
1. 


6 

7 
1.85 
2.0 
2.1 
2.1 


.96 

.96 

.96 

1.06 

1.06 

1.15 
1.15 
1.15 
1.25 
1.4 


(«> 


a  Gage  CArricni  awav  during  the  winter  by  ire;  replaced  June  4. 1903.  Ice  conditions  during  December, 
1903. 

f>  River  froxen  over  January  1  to  April  5  and  Deceml)er  11-31, 1904;  clear  of  ice  April  9.  No  readings 
during  frozen  period. 

c  Anchor  ice  affects  gage  readings. 
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Daily  gage  height,  in  feet,  of  Dead  River  near  The  Forks — Continued. 


:            1 
Day.                 Mar. 

1 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.05 
1.06 
1.05 
1.05 
1.05 

1.05 
.05 
1.0 
1.0 
.05 

Dec. 

1904. 
21             1 

1.85 
1.05 
2.05 
2.35 

5.65 

5.45 

4.8 

4.65 

2.85 

3.05 

&4 

2.0 

4.85 

2.75 

1.05 

3.0 

4.15 

3.55 

5.85 

4.25 

4.05 

4.2 

4.25 

4.16 

4.3 

4.65 

4.15 

4.1 

3.8 

3.5 

5.7 

5.05 

4.05 

3.8 

5.2 

5.1 

4.85 

4.65 

4.75 

4.6 

&15 
4.35 
4.45 
4.65 
4.15 
2.85 

3.85 

4.4 

4.1 

4.2 

3.7 

4.35 
4.35 
3.65 
3.85 
3.0 

4.25 
4.75 
3.06 
4.05 
3.8 

3.85 

3.85 

4.35 

3.9 

3.65 

1.06 

1.1 

L15 

1.2 

1.35 

1.45 

1.45 

1.35 

1.2 

1.1 

2.6 

2.55 

1.0 

1.7 

1.65 

1.66 

1.76 

1.65 

1.6 

1.65 

1.65 

1.8 

2.3 

2.2 

1.06 

1.85 

1.85 

1.75 

2.0 

2.3 

2.65 

2.65 

2.4 

2.2 

2.05 

2.05 
1.06 
1.06 

1.85 
1.75 

3.55 
2.35 
2.15 
1.05 
2.05 

3.a5 

3.7 

3.05 

3.7 

2.7 

3.6 

3.05 

2.5 

2.0 

1.05 

1.6 

1.7 

1.65 

1.45 

1.4 

0.95 
.05 
.86 
.85 
.75 

.76 
.66 
.65 
.76 
.85 
.06 

1.75 

2.2 

2.3 

2.4 

2.2 

2.0 
1.8 
1.6 
1.5 
1.45 

1.35 

1.46 

1.3 

1.2 

1.1 

1.06 

1.0 

1.05 

1.25 

1.66 

1.06 

1.35 

1.1 

1.1 

1.15 

1.15 

1.05 

.05 

.05 

.05 

1.6 

1.25 
1.15 
1.15 
1.15 
1.15 

1.15 
1.05 
1.05 
1.05 
1.2 

1.3 

1.65 

1.8 

1.65 

1.6 

1.35 
1.35 
1.35 
1.35 
1.25 

1.15 

1.65 

1.7 

1.5 

1.06 

.9 

.8 

.76 

.76 

.76 

.75 

1.85 

1.86 

1.66 

1.4 

1.2 

1.0 

1.0 

1.05 

1.05 

1.06 

1.06 

.05 

.06 

1.05 

1.05 

1.16 
1.3 
1.46 
.1.3 
1.15 

1.15 
1.05 
1.05 
1.05 
.05 

.05 
.86 
.85 
.85 
.75 
.75 

.85 
.85 
.76 
.76 
.75 

.75 
.75 
.65 
.65 
.66 

.65 
.65 
.(>5 
.65 
.65 

.65 

.6 

.65 

.65 

.65 

1.35 
1.35 
1.35 
1.25 
1.25 

1.4 

1.6 

1.65 

1.75 

1.85 

.76 
.76 
.75 
.85 
.05 

1.06 
1.2 
1.25 
1.1 
.05 

.05 
.85 
.75 
.76 
.75 

.75 
.76 
.0 

1.1 

1.16 

1.05 
.05 
.05 
.05 
.0 

.8 

.75 

.75 

.75 

.75 

.75 

.85 

.85 

.8 

.75 

.75 
.75 
.75 
.75 
.75 

.85 

.85 

.8 

.75 

.75 

.75 
.75 
.75 
.76 
.75 

1.7 

2.15 

2.66 

2.75 

2.6 

2.4 

1.86 

1.66 

1.5 

1.4 

1.35 

.75 
.75 
.76 
.75 
.75 

.75 
.76 
.65 
.65 
.66 

.65 
.66 
.66 
.65 
.75 

.76 
.76 
.76 
.76 
.76 

.75 
.75 
.76 
.76 
.75 

.75 
.76 
.75 
.66 
.65 
.66 

.75 
.75 
.75 
.75 
.75 

.65 

.65 

.65 

1.16 

1.4 

1.65 

1.55 

1.65 

1.3 

1.25 

1.15 
.05 
.05 
.0 

.85 

5i  ::::::: ' 

23 ! 

24 

25 ' 1 

2.5 

3.3 
3.0 
3.85 
6.05 

1 

26 , 

27 ' 

28 1 " 

29     1 

30 

4.45 

31 

10O5.a              i 
1 

3.6 
3  35 
3.4 

.75 
.85 
.86 
.86 
.85 

.85 
.85 
.05 
.05 
.05 

.85 
.75 
.75 
.85 
.85 

.85 
.85 
.05 
.05 
.05 

.05 
.85 
.85 

.85 
.85 

.05 

.05 

1.05 

1.16 

1.16 

1.15 

2 

1 

1.1 

3 

1.05 

4 ' 

2.0 
2.6 

2.45 
2.35 
2.35 
2.35 
2.45 

2.45 

2.65 

2.5 

2.3 

2.35 

2  35 

2.06 

2.85 

2.2 

1.0 

2.4 

3.25 

4.05 

2.35 

2.3 

2.15 

2.3 

3.2 

3.4 

3.15 

1.05 

i:::::::..: 

1.15 

1 

1.15 

7 

1.15 

1.15 

9 

1.15 

1.15 

1.15 

12 - 

1.05 

1.05 

14 

1.06 

15 

1.05 

1.06 

17 

10 

22 

24 

26 

27 

28 

4.85 
3.85 
2.8 
3,5 

29 

31 

1906.fr 

1.4 

1.3 

1.25 

1.16 

1.05 

hoa 

.05 
.05 
.05 
.05 

1.05 

1.05 

.05 

.05 

1.05 

1.05 
1.05 
1.05 
1.06 
1.05 

.05 

2 

.05 

3 

* 

1.05 

4 

1.06 

5 '       : 

l.a5 

6 

1 

1.15 

7 

1 

1.26 

*  * 

1.25 

0 

1.25 

2.  (U) 

2.65 
2.55 
2.45 
2.45 
2.35 

2.6 
3.0 

1.15 

1.26 

12 

1.25 

1.25 

14 

16 

17 

18 

1      3.2 

3.4 

>      3.6 

19 

20 

i 



a  River  frozen  January  1  to  March  27,  1905:  ice  went  out  March  28  and  river  dear.    River  froun 
December  16-31, 1005. 
»  Bittr  frofltn  JAacuirjr  l  to  April  lO,  and  DMsmber  14-81i  1006. 
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WATER  BESOUBCES  OF   KENNEBEC   BIVEB   BASIN. 


Daily  gage  height,  in  feet,  of  Dead  River  near  The  Fark$ — Continued. 


Day. 

Mar. 

Apr. 

3.85 
4.55 
4.65 
4.15 
3.8 

3.4 

3.0 

3.25 

3w55 

3.45 

May. 

3.85 

3.4 

4.0 

3.4 

3.65 

2.6 

3.0 

3.05 

3.05 

a25 

3.15 

June. 

July. 

1.25 
1.25 
1.25 
1.25 
1.16 

1.16 

1.05 

.05 

.05 
.85 
.85 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1906. 
21 

1.35 

1.25 

1.5 

1.65 

2.0 

1.9 
1.8 
1.6 
1.4 
1.35 


.75 
.75 
.75 
.85 
.86 

.85 
.75 
.75 
.75 
.76 
.75 

.75 
.75 
.75 
.85 
.85 

.76 
.76 
.75 
.75 
.65 



.85 
1.25 
1.6 
1.8 
1.B5 

1.05 

2.05 

1.0 

1.85 

1.7 

1.55 

1-15 

22 

M.25 
1.35 
1.25 
1.15 

1.15 
1.15 
1.05 

23 

24 

26 

26 

27 

28 

29 

1.05  i 

30 

1,05 

31 

i 

Rating  table  for  Dead  River  near  The  Forks  from  June  t5,  1902 ^  to  December  SI,  1906  o 


Qage 
lelent. 


helgl 


Feet, 
0.40 
0.50 
0.60 
0.70 
0.80 


0. 
1. 
1. 
1. 
1. 


90 
00 
10 
20 
30 


1.40 


Dis- 
charge. 

Sec.-ft. 
45 
110 
185 
270 
365 
470 
580 
700 
825 
055 
1,000 


Qage 
height. 

Dia- 
,  charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

!  hel^. 

Dis- 
charge. 

Feet. 

Feet. 

Feet. 

Sec.-ft. 

1.50 

1,225 

2.60 

2,970 

4.40 

7,730 

1.60 

1,365 

2,70 

3,160 

4.60 

8,420 

1.70 

1      1.505 

2.80 

3,300 

4.80 

9,140 

1.80 

1,650 

2,90 

3,570 

5.00 

9,890 

1.90 

1,795 

3.00 

3,790 

1        6.60 

11,920 

2.00 

•      1,945 

aw 

4,240 

6.00 

14.080 

2.10 

2,100 

3.40 

4,730 

6.50 

16,370 

2.20 

•2,260 

3.60 

5,260 

,        7.00 

18,780 

2.30 

2,430 

a80 

5,830 

. 

2.40 

2.600 

4.00 

^,430 

1 

2.50 

2,780 

4,20 

7,060 

1 

a  This  table  is  applicable  only  for  openTchannel  conditions.    It  is  based  on  19  discfaaige  meaauicments 
made  during  1903-1906.    It  is  well  defined  between  gage  heights  0.7  foot  and  2  feet. 


Monthly  discharge  of  Dead  River  near  The  Forks. 
[Drainage  area.  870  square  miles.] 


June  25-30. 
July. 


August 

September. 

October 

Noveml)er. 


June  4-30. . 

July 

August 

September. 

October... 

November. 


April  10-30. 


iA 


ay 


June 

July 

August 

September 

October , 

November 

December  1-10. 


Month, 


1902.a 


1903. 


1904.6 


Discbai 

[ge  in  secom 
Minimum. 

1,365 

i-feet. 

Run-off. 

Maximum. 

Mean. 
4,855 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

8.245 

5.58 

L22 

2,913 

185 

054 

1.09 

1.36 

2,600 

270 

901 

1.14 

1.31 

1,795 

365 

1,022 

1.17 

1.30 

3.;«o 

365 

942 

L08 

L24 

3.3fi0 

318 

1,226 

1.41 

1.57 

9,140 

470 

1,748 

201 

2102 

1,225 

470 

646 

.743 

.86 

1,090 

470 

648 

.745 

.95 

470 

110 

222 

.255 

.28 

270 

110 

^  172 

.196 

.23 

580 

270 

357 

.41& 

1 

.46 

14,300 

1,650 

3,722 

• 

428 

a34 

18,040 

1,870 

8.892 

ia22 

11-78 

8.960 

640 

2,909 

a  41 

aao 

1,506 

228 

705 

.810 

.93 

1,505 

228 

405 

.560 

.68 

1.722 

318 

967 

Lll 

L34 

3,900 

762 

1,770 

203 

2.34 

1,022 

525 

741 

.862 

.95 

1,090 

625 

712 

.818 

.30 

a  Estimates  for  December,  1902,  and  December.  lOOS,  omitted  on  account  of  ice  ooDdltiona. 
b  River  frozen  January  1  to  April  0  and  December  11-31, 1904. 


FLOW   OP   CARRABASSETT   RiVER   AT   NO&TH   ANSON. 
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Monthly  diaeharge  of  Dead  River  near  The  Farfc«— Continued. 


April. 

June. 
July. 


August 

September 

October 

November 

December  1-16. 


April  10-ao. 
liay 


June 

July 

August 

September 

October 

November 

December  1-13. 


Month. 


1906.<i 


1906.b 


DiflchaiKO  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

9,700 

1,7«6 

3,352 

13,420 

3,465 

7,821 

3,065 

1,295 

1,955 

2,000 

525 

1,180 

1,722 

318 

730 

800 

318 

475 

318 

228 

280 

762 

318 

470 

762 

640 

705  ' 

8,600 

8,960 

6,280 

1,650 

418 

417 

2,022 

1,090 

800 


Run<ofl. 

Sec.-ft.  per '  Depth  in 
sq.  milo.       inches. 


2,515 

4,586 

2,970 

5,936 

890 

2,593 

418 

867 

148 

292 

227 

337 

227 

934 

525 

701 

525 

756 

o  River  frozen  January  1  to  March  28  and  December  16-31, 1905. 
ft  Ice  conditions  January  1  to  April  10  and  December  14-31, 1006. 


a85 

4.30 

&99 

10.36 

2.26 

2.61 

1.36 

1.57 

.MO 

.96 
.61 

.332 

.38 

.540 

.60 

.810 

.48 

6.27 

4.12 

&82 

7.86 

2.-98 

a32 

.997 

L15 

.336 

.39 

.387 

.43 

1.07 

L23 

.806 

.90 

.869 

.42 

CARRABASSETT  RIVER  AT  NORTH  ANSON. 

Cairabassett  River  enters  the  Kennebec  from  the  west  at  North 
Anson.  Its  basin  has  steep  slopes,  partly  in  farm  lands,  with  no 
large  natural  reservoirs.  Dams  have  been  constructed  and  power 
used  at  New  Portland,  East  New  Portland,  and  North  Anson. 

The  gaging  station  was  established  October  19,  1901,  by  N.  C. 
Grover.  It  is  located  above  Embden  Brook  and  below  Anson  Brook, 
about  4  miles  from  North  Anson. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the 
station  and  is  about  150  feet  wide,  divided  into  two  parts  at  low  stages 
of  the  river  by  a  gravelly  bar.  The  bed  is  of  coarse  gravel  and  is  per- 
manent, and  the  current  is  moderately  rapid. 

Discharge  measurements  are  made  by  wading  at  low  stages  and 
from  a  boat  at  high  stages. 

Gage  readings  are  taken  once  each  day  by  N.  Q.  Hilton.  There 
are  two  gages.  One  is  a  vertical  rod  attached  to  a  tree;  the  other 
is  a  standard  chain  gage  attached  to  trees  on  the  bank.  The  length 
of  the  chain  is  36.73  feet.  The  datum  of  the  two  gages  is  the  same 
and  is  referred  to  a  bench  mark,  a  copper  bolt  set  in  a  large  bowlder 
at  the  outlet  of  Anson  Brook;  elevation,  11.40  feet  above  the  zero 
of  the  gage. 

Estimates  as  previously  published  for  1902  to  1904,  inclusive,  have 
been  revised  and  are  now  based  on  the  1905  rating  curve. 

Values  for  monthly  means,  as  given  below,  are  considered  to  be 
within  5  per  cent  of  the  true  flow  for  discharges  greater  than  600 
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second-feet.  Below  this  point  the  error  may  range  between  5  and 
30  per  cent.  This  is  due  to  changing  conditions  of  flow  and  the 
larger  errors  in  general  occur  only  over  relatively  short  periods  of 
time.  The  probable  error  of  a  given  low  monthly  flow  can  be  esti- 
mated somewhat  closely  by  comparing  the  percentage  error  of  the 
nearest  low-water  measurement,  in  point  of  time,  with  the  rating 
table  for  the  gage  height  of  the  measurement. 

Discharge  measuremenU  of  Carrabassett  River  at  North  Anson. 


Date. 


June  27 

July  30 

October  30.. 
October  30. . 
October  31.. 
November  1. 
November  1. 
November  2. 
November  3. 


1902. 


May  26. 
July  17. 


1903. 


Feet. 
4.30 
.60 
2.47 
2.67 
1.90 
1.60 
1.60 
1.42 
1.36 


45 
90 


Sec.-fl, 

4,170 

102 

1,810 

2,120 

1,370 

1,130 

1,080 

882 

851 


208 

348 


Date. 


1903. 


August  15 

September  23. 
November  6.. 


August  30. 


1904. 


July  20a 

October  26*. 


1906. 


1906. 
I  September  7 


Qsge 
height 

Feet. 

a  71 

.15 

.30 


.40 


L18 
.40 


.06 


Dis- 
diarge. 

8ec.-ft. 
300 

76 
16S 


154 


436 
146 


107 


a  Ix>g  Jam  in  left  channel  500  feet  below  gage.  *  Measurement  made  by  wading  near  gage. 

Daily  gage  height^  in  feet,  of  Carrabassett  River  at  North  4nMm. 


Day. 

Nov. 

Dec. 

1 

1 
0.6 

2 

.6 
.6 
.5 
.5 

3 

0.4 
.4 
.4 
.3 
.3 
.3 
.3 
.3 

4 

5 

6 

.5  1 

7 

(») 

8 

«••.*... 

9 



10 

Day. 


11. 
12. 
13. 
14. 
15. 


.3 
.2 
.2 
.2 
.2 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Nov. 


Dec. 


0.2 
.2 
.2 
.5 
.4 
.8 
.2 
.2 
.2 
.2 
.2 
2 


a  River  frozen  December  7  to  31, 1901. 


Day. 
1902.  o 

Mar. 

Apr. 

May. 

June. 

1 

1. 

• 

2 

1 

3 

1 

4 

f,        ■ 

* 

6           -. 

7           

1 

8 

1 

9      

1 

1 

10    

' 

11 

• 

12 

.1- 

1 

13 ! 

1 

14 

;  ■ 

15 

'.'.'.'..['. 1 1 

ly. 

Aug. 

Sept. 

1.4 

0.4 

0.7 

1.8 

.4 

.8 

1.6 

1.5 

.7 

1.5 

1.2 

.7 

1.3 

1.0 

.9 

1.1 

.9 

.8 

1.0 

.8 

.7 

.0 

.8 

.9 

.8 

.8 

.8 

.8 

.8 

2.8 

.9 

.7 

1.9 

.7 

.9 

1.4 

.7 

.9 

1.2 

.6 

.7 

2.8 

.6 

.6 

2.1 

Oct. 


.2 
.2 
.1 

Nov. 

Dec. 

0.9 

1.7 

1.0 

1.1 

1.5 

1.0 

1.0 

1.4 

.9 

.9 

1.3 

1.0 

.8 

1.2 

1.1 

1.2 

1.1 

1.1 

1.7 

1.1 

1.2 

1.3 

1.1 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 

1.1 

1.0 

1.0 

1.1 

.9 

1.0 

.9 

.9 

1.1 

.9 

1.1 

1.0 

1.4 

s  River  frox«ii  Deoemb«r  13-81. 1902. 


FIjOW   of   CARRABASSETT   river   at   north   ANSON. 
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Dctily  gage  height  j  in  feet  ^  of  Carrabassett  Riier  at  North  ^rwon— (Continued. 


Day. 


Mar. 


16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12-. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


25. 

26. 
27. 
28. 
29. 
30. 
31. 


2 
3 

4 
5 


1902. 


1903.0 


Apr.       May.      June.  I  July. 


Aug.      Sept.       Oct.    I   Nov.   i    Dec. 


21 

22 

23 

24 

1904. 


ft  1.9  I 


2.9 
2.5 
2.2 
3.7 
4.0 

2.7 
2.3 
2.2 
3.5 
3.6 

3.3 
2.6 
2.4 
2.2 
2.2 

2.2 
2.1 
1.9 
1.7 
1.7 

1.6 
1.5 
1.5 


1.5 

1.5 

1.5 

1.4 

1.5 

1.7 

1.9 

6 !  . 

7 1 

8 

9 t 

10 

4.7 

11 

5.2 
4.1 
3.3 
2.7 

12 ' 

13 

14 

15 

2.2  • 

I 


1.2 
1.2 

1.3 
1.2 
1.1 
1.0 
1.0 

.9 
.7 
.7 
.7 
.7 

.9 

.7 
.6 
.5 
.5 

r 

.5  I 

.4  I 
.4 
.2 
.2 


7.3 
4.0 
4.0 
4.2 
4.4 

3.7 
3.8 
2.6 
2.4 
9.5 


5. 
4. 
3. 
2. 
2. 


4.8 
4.9 
3.1 
2.2 
1.7 


.1 

.1 

.1 

.1 

11.1 

8.3 

4.1 

2.8 
2.1 
1.8 
1.5 
1.8 

1.6 
1.4 
1.2 
1.0 
.9 

.9 

.8 
.  i 
.6 
.6 


•  1.9 

0.2 

1.9 

.1 

1.3 

.2 

1.3 

.2 

1.2 

.2 

,        ^-2 

.2 

:        1.2 
1  a 

.1 
1 

.9 
.9 

.8 
.8 
.8 

1.1 
2.3 
1.8 
1.5 
1.3 


1.1 
.9 
.8 
.  t 
.6 


0.6 
.6 
.6 
.5 
.6 

.6 
1.0 
1.0 

.8 
.8 

.7 
.6 
.0 
.6 
.5 
.5 


.5 
.6 
.8 
.6 
.5 

.5 
.5 
.5 
.5 
.6 

.5 
.6 
.6 
.6 
.4 

1.2 
.9 

.  i 
.5 
.7 

.7 
1.4 
1.2 
2.9 
2.0 

1.5 
1.1 
.9 
.8 
1.0 
1.7 


.4 
.8 
1.0 
.9 
.6 

.6 
.7 
.5 
.4 
.3 

.3 
2.3 
1.5 
1.9 
1.4 


0.5 
.5 
.5 
.5 
.3 

.3 

.3 

6.4 

3.6 

2.3 

1.6 
1.4 
1.1 
1.0 

.8 


1.4 
1.0 

.8 
.  I 
.6 


.4 

1.7 

1.2 

.9 

.7 

.5 
.6 
.6 
.5 


1.6 

1.1 

.9 

.7 
.6 

.6 
.6 
.6 
.5 
.4 
.4 


.7 
.7 
.6 
.5 


.4 
.4 
.4 
.4 

.4 

.6 

1.3 

1.2 

.9 

.9 


1.6 
1.3 
1.1 
1.0 
1.4 

1.3 
1.1 
1.0 
1.1 
.9 

.8 

.8 

.8 

1.0 

1.0 


.4 
.4 
.4 
.4 
.3 


.3 
.2 
.3 
.3 
.3 

.2 
.3 
.3 
.3 
.2 

.2 
.2 
.2 
.1 
.1 

.1 

.r 

.2 
.3 
.3 


.3 
.3 
.3 
.5 
./  I 


.5 
.4 
.4 
.3 
.3 


.3* 

.3 

.4 

.3 
.9 


0.9 

.8 

.8 

.8 

1.4 

1.6 
1.3 
1.1 
1.1 
.9 

1.0 
.9 
1.5 
4.3 
2.5 
2.0 


.5 

.5 

.5 

.6 

.3 

.5 

.5 

.3 

.4 

.5 

.3 

.4 

.5 

.2 

.6 

.5 
.4 
.4 

.5 
.4 

.4 
.4 

.7 
1.3 

.8 

.  I 

.6 
.5 
.5 
.5 


.5 
.5 
.4 
.5 
.4 
.3 


2.1 
1.8 
1.4  I 
1.2 
1.0 


.9 
.9 

.8 
.8 
.8 

.7 
.7 
.  t 
.8 

.8 


1.5 
1.5 
1.3 
1.2 
1.2 

1.2 
1.1 
1.2 
1.1  I. 

1.1  I 


1.1 
1.0 
1.0 


.2 

.3 

.1 

.3 

.1 

.3 

.1 

.3 

.2 

.2 

.3 
.4 

.4 
.3 
.4 

.3 
.4 

.4 
.3 
.2 

.3 
.3 
.4 
.5 
.4 

.3 
.4 
.4 

.3 

.8 

1.1 
.5 
.4 
.3 
.3 


1.1 
1.1 
1.0 
1.0 
1.0 

.8 
.8 
.8 
.7 
.8 

.8 
.8 
.6 

.  t 

.9 


0.4 
.3 
.3 
.3 
.3 

.4 

.3 
.4 
.4 

.5 

.5 
.5 
.6 
.6 
.6 

.8 
.7 
.8 
1.0 
.9 

2.6 
2.6 
2.5 
2.4 
2.3 

2.3 
2.4 
2.3 
2.3 
2.0 
2.0 


.8 

.8 

1.0 

1.1 

.9 

.8 

1.0 

.8 


.7 
.7 
.6 
.7 
.6 


a  RlTer  froten  January  1  to  March  29  and  December  31, 1903. 

ft  Gagie  xwdiag  to  water  aurface  in  hole  cut  In  Ice  at  gage;  otherwise  no  readings  during  frozen  leaaon, 
lOM. 
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Daily  gage  height  ^  in  feet  ^  of  Carraboiuti  River  at  North  Anton — Continued. 


Day. 

Mar. 

Apr. 

May. 

1904. 
16 

1.9 
1.6 

1.7 
1.8 
2.8 

2.5 
2.3 
2.5 
3.2 
3.9 

3.4 
3.7 
3.4 

4.7 
7.1 

11.3 

17 

6.6 

18 

4.1 

19 

3.3 

M ' 

4.4 

1 
21 ' 

3.1 

22 

2.5 

23 

2.2 

24 

2.0 

25 

1.7 

26 

1.6 

27 

1.5 

28 

1.4 

29 

1.3 

30 

1.2 

31 

1.0 

1005.  o 
1 

3.0 
2.8 
2.3 
2.1 
1.9 

4.0 
3.0 
2.7 
2.2 
2.2 

2.9 
2.7 
2.8 
2.7 
2.8 

2.4 
2.0 

1.8 
1.6 
1.4 

1.3 
3.4 
2.6 
2.1 
2.0 

1.9 
2.2 
1.9 
2.1 
2.0 

2.3 

2.0 

3 

1.4 

3.6 

6 

3.1 

1 
6 ' 

2.6 

7 

2.0 

8 

2.5 

9 

2.0 

10 

2.1 

11 

1.7 

12 

1.5 

13 

1.5 

14 

1.6 

15 

1.5 

16 : 

1.6 

17 ' 

2.0 

18 

2.2 

19 ' 

3.0 

20 

2.5 

1 

21 1 

1.9 

22 1 

1.7 

23 

1.5 

24 

1.3 

26 .' 

1.2 

26 ' 

1.1 

1.3 

28 

1.5 

29 

4.0 

1.3 

30 

1.2 

31 

1.1 

1906.b 
1 

2.9 
2.7 
2.4 
2.3 
2.5 

3.0 
3.3 
2.9 
2.8 
2.9 

2.7 
2.5 
2.4 
2.3 
3.0 

3.0 

4.0 

3 » 

3.5 

4 

3.8 

5. 

3.5 

6 

3.1 

7 

3.2 

8 

2.8 

9 

2.3 

10 

4.1 

11 

3.6 

12 

2.7 

13 

2.3 

14 

2.6 

15 

1.9 

June. 

July. 

-  • 
Aug. 

1 

0.5 

1.1 

0.8 

.5 

.8 

.7 

.5 

.7 

.6 

.4 

.5 

.5 

.4 

.4 

.4 

.3 

.4 

2.7 

.3 

.3 

1.6 

.5 

.3 

1.3 

.5 

.2 

1.0 

.4 

.3 

.8 

.6 

.3 

.7 

.4 

.2 

.5 

.3 

.9 

.6 

.1 

1.8 

.5 

.2 

1.4 

.4 

.9 

.4 

1.0 

.9 

2.9 

.0 

.9 

1.5 

.9 

2.7 

1.2 

1.0 

1.9 

.9 

.8 

1.5 

.7 

.8 

1.2 

.7 

1.0 

1.0 

.6 

.8 

.9 

.9 

.7 

.8 

.8 

.7 

.8 

.7 

.6 

.8 

.6 

.7 

.7 

.5 

3.8 

.6 

.5 

2.4 

.5 

.7 

1.8 

.6 

.6 

1.6 

.5 

.6 

1.3 

.5 

.9 

1.1 

.6 

.7 

1.4 

1.2 

.6 

1.7 

1.2 

.6 

1.8 

.9 

.5 

1.5 

.7 

.4 

1.4 

.6 

.4 

1.2 

.5 

.8 

1.0 

.7 

.2 

.9 

.5 

.3 

1.8 

.4 

.3 

1.5 

.7 

.5 

1.2 

.4 

.4 

1.0 

.3 

.3 

1.3 

.3 

1.5 

.6 

1.1 

1.4 

.5 

1.0 

1.7 

.6 

.7 

1.7 

.6 

.5 

1.4 

.7 

.4 

1.3 

.7 

.4 

2.0 

.9 

.3 

1.9 

.7 

.2 

1.8 

.6 

.1 

1.8 

9 

.2 

1.4 

.8 

.1 

1.2 

1.6 

.1 

1.3 

1.2 

.1 

1.1 

1.0 

0 

.8 

.8 

.2 

Sept. 

Oct. 

Nov. 

Dec. 

1.9 

0.8 

0.8 

0.7 

1.3 

.7 

.7 

.7 

1.0 

.7 

.8 

.6 

•  V 

.7 

.9 

.7 

•  V 

.6 

.9 

.7 

•  w 

«  .6 

.7 

Mi 

.4 

•  «F 

.4 

1.2 

.7 

•  o 

2.5 

.9 

.8 

•  f 

1.9 

.8 

.8 

■  V 

1.6 

.9 

.8 

■  V 

1.4 

1.0 

.7 

•  V 

1.9 

.9 

.8 

*  V 

1.6 

.7 

.9 

•  ff 

1.5 

.8 

.9 

2.8 

1.3 

.8 

.9 

1.2 

.9 

.3 

.4 

.4 

1.0 

.3 

.4 

.6 

1.1 

.3 

.4 

.-6 

.7 

2.2 

.4 

.6 

1.1 

1.4 

.4 

.7 

1.4 

1.9 

.4 

.7 

1.2 

1.4 

.4 

.8 

.9 

1.2 

.3 

1.0 

1.0 

1.0 

.4 

.8 

.8 

.8 

.4 

.8 

.8 

.7 

.3 

.6 

.8 

.6 

.3 

.7 

.6 

.7 

1.0 

.8 

.6 

.8 

.9 

.8 

.7 

.7 

.7 

.8 

.8 

.6 

.6 

.7 

.8 

.6 

.5 

.8 

.8 

.8 

.4 

1.0 

1.0 

1.7 

.4 

.7 

.   .7 

1.3 

.4 

.7 

.6 

1.3 

.5 

.8 

.6 

1.1 

.6 

.7 

.8 

1.0 

.6 

.5 

.7 

1.0 

.6 

.6 

.7 

.7 

.5 

.6 

1.0 

.6 

.6 

1.1 

.8 

.7 

.6 

1.0 

.8 

.5 

.4 

1.0 

.7 

.5 

.4 

.7 

.7 

.5 

.4 

1.0 

.7 

.4 

.8 

.3 

.1 

.9 

.9 

.2 

0 

.8 

.4 

.3 

0 

.8 

.9 

.6 

.2 

.8 

1.1 

.5 

.2 

.7 

1.3 

.3 

.3 

.7 

1.4 

.1 

.4 

.6 

1.4 

.1 

.2 

.7 

1.5 

.1 

.5 

.5 

1.3 

.2 

4.0 

.5 

1.1 

.4 

3.1 

.6 

1.0 

.2 

2.2 

.6 

.9 

.1 

1.5 

.6 

1.0 

0 

1.1 

.6 

.9 

.1 

.9 

.5 

.9 

a  Riv(>r  frozen  Januarv  l  to  March  26. 1905;  Ice  broke  up  March  26  and  went  cat  M«itfa  28. 
^  River  frocen  January  1  to  April  16, 1906,  when  the  ioe  oroke  up;  lee  went  out  Apdl  18, 19tML 


FLOW   OF   CARBABA8SETT   RIVER   AT   NORTH   ANSON. 
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Daily  gage  height,  in  feet,  of  CarrdboMuU  River  at  North  Aruon — Continued. 


Day. 

Mar. 

16... 

1906. 

17 

IS 

1 

19. 
20. 

21. 
22. 
23. 
24. 

2.'). 

26. 
Zi. 
28. 
29. 
30. 
31. 


Apr. 


6.1 
5.5 
5.1 

4.8 
4.8 

4.8 
4.9 
5.1 
3.4 
2.8 

2.7 
2.6 
2.5 
2.8 
3.3 


May. 


1.8 
1.8 
2.2 
2.2 
2.1 

1.5 
1.4 
1.3 
1.3 
1.3 

1.8 
1.8 


3. 
3. 
2. 


1.8 


June. 

July. 

0.7 

0.6 

.6 

.5 

.6 

.5 

.7 

.7 

.6 

.5 

.6 

.4 

.3 

.9 

.4 

.7 

2.3 

1.3 

1.8 

1.0 

1.3 

.7 

1.2 

.6 

.7 

.4 

.6 

.4 

.6 

.3 

1.7  1 

Aug. 


0 
0 
0 
0      I 
0 

0  i 

.5 
.3 
.3 
.3 

.2 

.1 

1.7 

.9 

.5 ; 

.4  ' 


Sept. 


-0.1 

-  .1 
0 

0 
0 

0 

-  .1 
0 

.1 
0 

-  .1 
0 

0 
0 
0 


Oct. 


Nov.       Dec. 


0.8 

0.6 

.7 

.7 

.5 

.6 

.5 

.7 

.6 

1.4 

.8 

1.2 

.7 

1.2 

.8 

1.2 

.7 

1.1 

.7 

1.1 

3.5 

1.1 

2.4 

.9 

2.2 

.8 

2.1 

1.0 

1.6 

.6 

1.1 

0.9 

.9 

.9 

1.0 

1.0 

1.1 
1.4 
1.8 
2.1 
1.9 

1.9 
1.8 
1.8 
1.8 
1.7 
1.5 


Rating  tahle$for  Carrabauett  River  at  North  Aneon. 


NOVEMBER  3, 1901.  TO  DECEMBER  31. 1906.a 


Qage 
height. 

Feet. 

DtB. 

charge. 

Gage 
height. 

Feet. 

Di.. 
charge. 

Gage 
height. 

Sec-ft.   • 

Sec-ft. 

Feet. 

0.10 

1.30 

2.50 

0.20 

85 

1.40 

840 

2.60 

0.30 

120 

1.50 

925 

2.70 

0.40 

160 

1.60 

1,015 

2.80 

0.50 

206 

1.70 

1,105 

2.90 

0.60 

256 

1.80 

1,196 

3.00 

a  70 

313    ; 

;        1.90 

1,290 

a  10 

aao 

376    1 

1       2.00 

1,386 

■        a20 

0.90 

446 

'       2.10 

1,486 

a30 

1.00 

620 

2.20 

1,686 

3.40 

1.10 

606 

2.30 

1.690 

3.50 

1.20( 

676 

2.40 

1,796 

1        3.60 

1 

Dtii- 
chaige. 

Gage 
height. 

Dla- 
charge. 

Sec.-ft. 
1,900 

Feet. 
3.70 

Sec.-ft. 
3,346 

2,010 

aso 

3,480 

2,120 

aoo 

3,615 

2,235 

4.00 

3,760 

2,360 

5l00 

5,100 

2,470 

6.00 

6,450 

2,500 

7.00 

7,800 

2,710 

8.00 

9,150 

2,830 

9.00 

10,500 

2,965 

10.00 

11,850 

3.080 

11.00 

13,200 

.,210 

JANUARY  1  TO  DECEMBER  31,  lOOO.b 


-.10 

77 

0.20 

133 

0.50 

233 

0.80 

396 

0.00 

92 

0.30 

160 

0.00 

280 

0.90 

465 

0.10 

110 

!        0.40 

i 

193 

0.70 

336 

1.00 

520 

a  This  table  is  applicable  only  for  open<KShaimel  conditions.  It  is  based  on  14  discharge  measurements 
made  during  1902-1905.  It  is  well  denned  below  gage  height  5.0  feet.  Above  gage  height  3.6  feet  the 
rating  curve  is  a  tangent,  the  difference  being  135  per  tenth. 

b  This  table  is  applicable  only  for  open-channel  conditions.  The  rating  Is  the  same  as  the  1906  rating 
above  gage  height  1  foot.  Below  1  foot  it  is  based  primarily  on  U  ^  measurement  made  in  1906,  and  prob- 
ably represents  closely  the  conditions  of  flow  as  they  existed  during  that  year. 
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WATER  RESOURCES   OP    KENNEBEC   RIVER   BASIN. 


Monthly  dxKharge  of  CarrahoMeii  River  at  North  Anson. 
[Drainage  area,  340  square  miles.] 


Month. 


1902.a 

June  26-^ 

July 

Augu&t 

September 

October 

November 

December  1-12 

1903.» 

Anril 

May 

June 

July 

August 

September 

October 

November 

December  c ^. 

IffM.tf 

AorilK^O 

May 

June 

July 

August 

September 

October 

November 

December 

1905. « 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1006./ 

April 

May 

June 

Tuly 

August 

September 

Octol)er 

November , 

December 


Discharge  in  second-feet. 


Maximum.   Minimum.     Mean.     ^'"•.P^''  ^Ei^j" 


4,066 
1,205 
6,  WO 
2,236 
4,155 
1,105 
675 


3,750 

1,290 

13,340 

2,350 

1,105 

205 

755 

5U5 

2,010 


7,935 

13,670 

1,690 

1,090 

2,120 

2,235 

1,900 

675 

595 


3,750 

3,210 

3,480 

2,120 

2,350 

1,585 

520 

596 

840 


5,775 
3,885 
1,690 
1,106 
1,105 

280 
3,750 

840 
1^486  I 


Run-off. 


sq.  mile. 

inciiea. 

a87 

1.65 

1.28 

1.48 

2.17 

250 

2  04 

228 

2.24 

258 

1.96 

219 

1.66 

.74 

4.98 

&56 

1.45 

1.67 

3.92 

4.37 

1.42 

1.64 

1.06 

1.22 

.324 

.38 

.  doB 

.68 

.474 

.53 

.2.25 

259 

8.56 

&68 

10.46 

1206 

1.16 

1.29 

1.25 

1.44 

1.14 

1.31 

1.06 

1.18 

1.92 

2  21 

1.23 

1.37 

1.06 

1.24 

I 


5.34 
3.87 
232 
1.35 
1.01 
1.44 
.602 
1.04 
1.19 


8.75 
5.77 
206 
1.14 
.632 
.350 
2  28 
1.20 
223 


5.96 
4.46 
259 
1.56 
1.16 
1.61 
.69 
1.16 
1.37 


9.76 
6.65 
232 
1.31 
.73 
.39 
2fi3 
1.34 
2  57 


o  River  frozen  December  13-31,  1902. 

b  River  frozen  January  1  to  March  29  and  December  31,  IWS. 

f  No  correction  made  for  iee  conditions  December  31,  1903. 

d  River  frozen  January  1  to  April  9,  1904. 

t  River  frozen  January  1  to  March  26,  1905. 

River  frozen  January  1  to  April  16,  1906;  open-channel  rating  applied  for  first  half  of  April  which 
Ves  excessive  values  for  that  month. 


giv 


SANDY  RIVER  NEAR  MADISON. 


Sandy  River  rises  near  Rangeley  Lake,  flowing  at  first  southeast- 
ward, then  in  the  last  third  of  its  course  northeastward  into  Kennebec 
River,  which  it  joins  about  2  miles  below  Madison.  It  has  a  total 
length  of  about  50  miles,  and  while  there  are  a  few  small  ponds  in  its 
basin  its  storage  capacity  is  small  and  the  flow  is  variable.  It  resem- 
bles very  much  in  this  way  Carrabasaett  Rivera  the  alopes  being  in 
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the  main  steep  and  the  fall  very  rapid  throughout  the  greater  part  of 
its  course,  amounting  in  all  to  as  much  as  1,400  feet.  Comparatively 
few  water-power  developments  have  been  made;  namely,  at  New 
Sharon,  Farmington,  and  at  the  point  near  Madison  described  below. 

This  station  was  established  March  23,  1904,  by  F.  E.  Pressey. 
It  is  located  at  the  dam  of  the  Madison  Electric  Works,  just  over  the 
town  line  in  Stark,  but  is  nearer  the  Madison  post-office.  The  dam 
rests  on  ledge  rock  and  has  a  fairly  level  crest,  341.4  feet  in  length 
between  vertical  abutments.  The  crest  is  1  foot  wide  on  top,  sloping 
from  the  upstream  edge  4.75  horizontal  to  1.25  vertical,  while  the 
downstream  face  of  the  dam  is  vertical.  The  level  top  is  of  dressed 
stone  (6-c|it) ;  the  remainder  is  quarry  faced,  but  care  has  been  taken 
to  leave  no  considerable  projection  on  the  approach  to  the  crest. 
Provision  has  been  made  for  the  installation  of  dashboards  when 
necessary.  The  head  developed  by  the  dam  is  about  15  feet,  which 
is  used  in  a  power  development  on  the  right  bank,  consisting  of  a 
head  bay  nearly  100  feet  long,  decreasing  in  width  from  40  to  20  feet 
at  the  racks,  and  one  pair  of  38-inch  McCormick  turbines  (rated  at 
Ilolyoke),  with  complete  arrangements  for  a  second  pair  if  found 
necessary.  This  plant  is  owned  by  the  Madison  village  corporation 
and  is  used  for  furnishing  light  and  power.  The  pondage  extends  back 
about  2  miles,  but  there  is  no  side  flowage.  When  water  is  more 
than  3  feet  dieep  on  the  dam,  the  crest  is  increased  in  length  about  87.5 
feet  by  flowing  over  the  wall  of  the  fore  bay.  The  wheels  and  gen- 
erators are  in  operation  only  during  the  night,  so  that  the  discharge 
has  been  based  on  a  gage  height  read  late  in  the  afternoon  just  before 
starting  up ;  and  it  is  believed  that  the  pondage  effect  has  been  wholly 
eliminated  in  this  way. 

A  plain  vertical  staff  gage  was  first  fastened  to  the  retaining  wall 
of  the  dam,  the  elevation  of  the  100-foot  mark  at  the  gage  being  equal 
to  the  elevation  of  the  crest  of  the  dam.  This  has  been  superseded, 
however,  by  a  float  gage  referred  to  the  same  datum  and  installed 
through  the  courtesy  and  assistance  of  C.  S.  Humphreys,  C.  E.,  of 
Madison,  engineer  in  charge.  At  the  same  time  another  float  gage 
was  placed  to  record  the  height  of  water  in  the  tailrace,  so  that  in 
case  it  becomes  necessary  to  use  turbines  in  estimating  flow  records 
of  the  head  on  the  wheels  may  be  obtained.  The  gages  are  referred 
to  the  following  bench  mark :  A  point  inclosed  by  a  circle  on  the  north 
side  of  the  wing  wall,  about  22.8  feet  from  its  end  at  the  dam,  marked 
*'B.  M.";  elevation  102.98  feet  above  gage  datum.  The  gages  are 
read  twice  daily  by  Marcus  W.  Moore,  electrician  at  the  station. 

Where  the  discharge  is  under  about  500  second-feet,  values  may  be 
in  error  from  10  to  25  percent;  above  500 second-feet  discharge,  error 
is  probably  under  10  per  cent. 
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WATER  RESOURCES   OF    KENNEBEC   RIVER   BASIN. 


DaHif  ditdmrgt,  in  weondrfe/A^  cf  Sandjf  River  near  Maduim. 


Day. 


Jan. 


1904. 


1. 
2. 
3. 
4. 
6. 


8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 

19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


6., 
7.. 
8.. 
9.. 
10.. 


II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Feb. 


1905. 


Mar. 


224 
224 
256 
323 
403 

502 
502 
225 
645 
675 

766 
766 
'645 
720 
570 

570 
570 
556 
542 
528 

514 
502 
525 
403 
379 

357 
379 
323 
256 
224 
874 


379 
525 
570 
570 
645 

502 
502 
502 
379 
323 

278 
300 
224 
256 
323 

323 
256 
224 
278 
278 

•  139 
a  162 
0  128 
«150 
al39 

al46 
0  112 
0  162 


890 
1,250 
1,871 

3.6G9 
5,336 
3.792 
-2,677 
2,331 
2,331 


O150 
»253 
»253 
»200 
»2I5 

M85 
»253 
»149 
all2 
el28 

el68 
C206 
C242 
«302 
C284 

e242 

«208 

€.168 

192 

357 

440 
956 
956 
797 
874 

2,940 
5,665 
5,545 
7,479 
6.694 
7,908 


Apr. 


2,677. 

2.216 

2.216 

1,966 

2,216 

3,792 
4,190 
3,531 
8.875 
11,265 

8,126 
5,936 
4,190 
3.066 
2,446 

2,101 
1,757 
2,331 
2,677 
4.600 

3,702 
3,926 
4,600 
5,485 
7,411 

6,402 

6,725 

6,090 

10,850 

10,237 


7,026 
4.036 
3.012 
2,653 
2,308 

4,581 
4,775 
3,156 
2.423 
2.460 

3,031 
2,802 
2.940 
2,538 
2,663 

2,078 
1,734 
1.325 
1,137 
1,046 

1.176 
4,718 
2,377 
1.734 
1,518 

l,fil 
1,561 
1.561 
1,561 
1,287 


9U^^J  m 

•fUlK. 

9,266 

616 

6,786 

452 

4.336 

458 

4.063 

452 

3,280 

391 

2,331 

452 

1,441 

1,064 

2^1 

974 

2.101 

735 

8,499 

586 

8.687 

462 

5,485 

334 

3.056 

301 

2,331 

391 

1,986 

458 

10,326 

334 

5.786 

289 

3,280 

289 

4,009 

235 

6,402 

136 

3.631 

136 

2.446 

136 

1,871 

136 

1,648 

136 

1,441 

66 

974 

136 

974 

135 

812 

135 

812 

136 

586 

135 

516 

1,364 

477 

1,326 

440 

874 

502 

2.538 

508 

2,607 

403 

1,091 

403 

1,734 

616 

1,848 

477 

1.561 

379 

1.767 

323 

1.364 

224 

1,137 

403 

992 

3,330 

956 

1,734 

956 

056 

1,137 

676 

1.848 

477 

2,078 

403 

2.892 

357 

1,917 

357 

1,479 

403 

1,137 

525 

056 

477 

797 

403 

646 

278 

675 

323 

645 

1,691 

874 

1,046 

615 

675 

477 

477 

525 

334 
280 
516 
452 
334 

236 
235 
181 
236 
236 

181 
286 
236 
235 
289 


235 
236 
235 
235 

181 
181 
181 
181 
181 

136 
66 
136 
136 
158 
289 


823 
379 
2,663 
956 
646 

570 
403 
300 

256 
224 

170 
170 
170 
152 
158 

126 
126 
126 
106 
106 

126 
79 
79 
79 
79 

79 
79 

eo 

79 

60 

126 


Aug. 

Sept. 

235 

126 

357 

126 

334 

02 

312 

106 

135 

126 

1 

135 

168 

213 

106 

135 

79 

135 

98 

135 

98 

135 

60 

391 

60 

213 

42 

266 

79 

312 

379 

235 

1,101 

181 

645 

181 

379 

181 

306' 

135 

323 

1.871 

323 

983 

379 

616 

300 

477 

256 

357 

266 

357 

357 

280 

300 

136 

300 

256 

300 

162 

966 

198 

2,078 

136 

646 

42 

602 

61 

323 

362 

224 

929 

170 

1.306 

170 

836 

170 

428 

192 

285 

170 

109 

92 

146 

106 

119 

106 

163 

79 

229 

126 

166 

192 

106 

300 

76 

357 

318 

170 

1,601 

106 

806 

106 

668 

106 

602 

79 

417 

79 

166 

60 

156 

60 

116 

00 

103 

42 

98 

42 

94 

42 

82 

42 

Oct. 


Nov. 


Dec. 


1,137 

477 

720 

440 

602 

440 

502 

403 

379 

379 

306 

3S7 

256 

322 

278 

323 

403 
224  I 

278 
224 
256 
300 
323 

323 
224 
224 
224 
224 

300 

4.309 

1.661 

983 

720 

720 

1,518 

1,137 

675 

615 


502 


57 
79 
47  : 


323 
300 

300 
278 
256  , 
379 
379  : 


477  , 
570 
440  I 
403 
379 

403 
675 
645 
615 
602 

670 
440 
379 
224 
224 


49 
60 
88 


61 

94  1 

60 

134 

43 

144 

47 

235 

41 

307 

41 

284 

42 

264 

37 

242 

48 

212 

253 

241 

339 

328 

153 

209 

160 

263 

131 

352 

98 

221 

92 

114 

87 

183 

94 

165 

136 

158 

116 

129 

93 

131 

02 

318 

80 

388 

69 

382 

08 

188 

51 

241 

47 

339 

46 

357 
379 
379 
440 
379 

379 
379 
323 
357 
357 

357 
323 
3Q0 

323 
224 

224 
170 
224 
170 
224 

198 
278 
224 
278 


278 
278 
300 
300 
224 


353 
287 
483 

888 


516 
455 
363 
295 

296 

165 

182 
231 
220 
210 

26S 
340 
373 

352 
351 

361 
340 
274 
241 


218 


217 
200 
376 
341 


o  Water  flowing  over  one-half  of  dam  on  account  of  obstruction  by  Ice. 
*  Water  flowing  over  one^third  of  dam  on  account  of  obstruction  by  ice. 
e  Water  flowing  over  three-fourths  of  dam  on  account  of  obstruction  by  loe. 
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Daily  diMchargey  in  Kcond-feet,  of  Sandy  River  near  Madison — Continued. 


Dfty. 


1SQ6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

1 

Feb. 

Mar. 

Apr. 

i 

231 

539 

693 

1,223 

231 

467 

695 

1.292 

200 

374 

517 

1,050 

229 

372 

363 

1.141 

263 

361 

444 

1,711 

286 

407 

360 

2,882 

236 

491 

330 

2,965 

286 

695 

326 

2.243 

373 

555 

303 

2.371 

429 

564 

321 

2,280 

304 

478 

182 

1,727 

361 

565 

294 

1,748 

339 

608 

229 

1.862 

294 

582 

406 

2.813 

229 

442 

463 

6,018 

317 

373 

384 

o.  o#4 

491 

206 

320 

8,407 

556 

208 

222 

7,304 

530 

274 

262 

6.312 

460 

273 

262 

5,972 

418 

274 

102 

4.954 

406 

204 

183 

5,791 

716 

337 

160 

4,840 

2,666 

419 

166 

3,319 

2,540 

423 

144 

2,020 

1,736 

361 

191 

2,574 

1,605 

442 

262 

2,274 

1,000 

604 

443 

2,d21 

732 

1,070 

2,503 

627 

1,388 

2,604 

667 

1,406 

May. 


2,456 
2.761 
2,252 
2,252 
1,600 

2.974 
2,901 
2,741 
2,607 
4,050 

3,584 

2.780 
2,576 
2,830 
2,124 

1,767 
1.629 
1.902 
2,246 
1,720 

1,602 

1,174 

974 

868 
944 

665 
4,280 
4.787 
5.082 
3,611 
2,607 


June. 


July. 


2.478 
2.353 
3.747 
3.203 
2,312 

2,166 
3,219 
2.904 
3.391 
2,788 

2,520 
2.067 
1.536 
1,202 
906 

688 
656 
601 
001 
894 

407 

638 

1.556 

4,212 

3,069 

2,355 

1,338 

890 

677 

608 


Aug.  ;  Sept. 


Oct.  ,  Nov. 


346 

033 
616 
310 
216 
140 

127 

113 

99 

91 

108 

204 

264 
160 
154 
368 

1.614 
806 
804 
711 
516 
335 


244 
266 
312 
307 
322 

243 
206 
213 
213 
256 

329 
295 
311 
334 
300 

300 
369 
381 
492 
983 

919 
743 
871 
635 

4/7 

479 
667 
683 
428 
303 


Dec. 


396 
194 
246 
339 
304 

279 
359 
373 
393 

270 

304 
304 
330 
304 
281 

324 
260 
282 

271 
222 

260 
489 
691 
483 
544 

469 
435 
405 
353 
360 
306 


NoTK.-^aly  1  to  October  9, 1906,  rp^pairs  of  dam  and  construction  of  a  log  way  were  In  progreBs  and 
DO  records  of  flow  are  available. 

Monthly  discharge  of  Sandy  River  near  Madison, 

m 

[  Drainage  area,  650  square  miles.] 


Month. 


1904. 

March  23-31 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1905.<i 

^annary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-f^t. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

5,335 

890 

2.682 

4.12 

L38 

11,265 

1,757 

4,858 

7. 47               a  33 

10,325 

516 

3,580 

&51                6  35 

1,064 

66 

355 

.546               .61 

516 

66 

234 

.360 

.42 

1,871 

135 

322 

.495 

.57 

1,101 

42 

273 

.420                .47 

4,309 

"   224 

654 

1.01 

1.16 

675 

224 

410 

.631               .70 

440 

170 

209 

.460               .53 

874 

224 

492 

.757 

.87 

645 

112 

313 

.482 

.50 

7,908 

112 

1,436 

2  21 

2.55 

7,026 

1,046 

2,558 

3.94 

4.40 

2,892 

477 

1,336 

206 

2.37 

3,330 

224 

658 

1.01 

1.13 

2,653 

60 

292 

.449 

.52 

2,078 

0 

224 

.345 

.40 

1,601 

42 

350 

..■538 

.60 

.339 

37 

89 

.137 

.16 

.3S8 

49 

215 

.331                .37 

898 

165 
0 

327 
i)91 

.  503                .  .W 

7,908 

1.06 

14.45 

n  After  August  ol,  1905,  wheels  were  nm  both  dav  and  nietat.  and  values  are  based  on  l>oth  the  flow 
over  the  dam  and  through  the  wheels.  Gage  readings  and  gate  openings  read  five  times  daily  until 
April  8, 1906,  since  wlien  lour  daily  readings  have  been  made. 
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Monthly  diacharge  of  Sandy  River  near  Madieon — Ontinued. 


• 

Dlflcbaige  In  second 

l-feet. 
Mean. 

Run-off. 

Month. 

Maximum. 

Minimum. 

8eR.-tt.  per 
eq.  mife. 

a9Q9 
.657 
.634 

5l33 

a  78 

2.87 
.626 
.660 
.532 

Depth  in 
Inches. 

1905. 
January 

2,655 

698 

1,406 

o,  IM4 

5,082 

4.212 

1.614 

983 

SOI 

200 
208 

144 

1,050 

565 

497 

91 

630 

427 

412 

3,466 

2.456 

1,863 

407 

L12 

February  « 

.68 

Mar«*ba 

.73 

April 

5.05 

May  6;::;. :::.::::. ::.:...:..: :..::. 

4.36 

June  * 

&20 

October  10-31 

.51 

November 

206  .            42B 

.74 

December 

194 

346 

.61 

a  During  February  and  March,  1906,  values  of  flow  may  be  as  much  as  25  per  cent  too  large,  owing  to 
aocumulatlons  of  ice  on  the  creKt  of  the  dam. 
ft  From  May  5  to  July  1, 1906, 1.33  foot  flashboards  were  used  for  two-thirds  the  length  of  the  dam. 


MESSALONSKEE  STREAM  AT  WATERVILLE. 

Messalonskee  Stream  enters  the  Kennebec  from  the  west  at  Water- 
ville.  It  has  a  total  drainage  area  of  208  square  miles,  of  which  30 
square  miles  are  lake  surface,  which  renders  its  flow  very  constant  and 
gives  it  considerable  value  for  power.  Of  this  system  Messalonskee 
Lake  is  nearest  to  the  mouth  of  the  river.  In  this  lower  portion  of  the 
river,  about  10  miles  in  length,  there  is  a  fall  of  about  210  feet,  which 
is  practically  all  utilized. 

The  United  States  Geological  Survey  mamtained  a  gage  at  the  dam 
of  the  Chase  Manufacturing  Company,  in  Waterville,  from  June  18, 
1903,  to  January  1 ,  1906.  A  vertical  staff  gage  is  fastened  to  the  wall 
of  the  wheel  pit  just  ^bove  the  dam.  The  zero  of  the  gage  corresponds 
to  the  level  of  the  crest  of  the  dam  and  is  referred  to  a  bench  mark  as 
follows:  A  copper  bolt  in  a  ledge  on  the  opposite  side  of  the  river 
from  the  gage  and  about  20  feet  from  the  end  of  the  dam;  elevation, 
1 1.51  feet  above  the  crest  of  the  dam.  The  dam  is  a  new  crib  without 
leakage  and  with  a  good  crest.  Generally  the  water  is  not  used  for 
power  purposes  at  night,  and  the  gage  is  read  while  the  wheels  are  not 
running.  At  other  times  the  amount  of  water  used  through  the  wheels 
is  added  to  that  which  flows  over  the  dam.  Flashboards  are  main- 
tained during  low  stages  of  the  river. 

For  medium  and  high  stages  values  of  flow  are  probably  not  in 
error  more  than  10  to  15  per  cent.  For  low  stages  they  may  be  25  per 
cent  or  more  in  error.  Conditions  at  this  station  have  been  poor  for 
records,  owing  to  frequent  change  of  gage  readers  and  effect  of  pond- 
age during  low  water. 


FLOW   OF    MESSALONSKEE    STREAM    AT    WATERVTLLE. 
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Daily  di$cfua'ge,  in  aeoond-feet,  of  MeMolontkee  Stream  at  Waterville. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

i 

1903. 
1 

1 

2 

, 

1 

3 

1 

4 

1 

5 

1 

1 

1 

■ . « .  •  ' 

6 

7 

::::::::::::::::::: 

"  1   * 

1 

8 

9 



1 

10 

1 

11 

1"  — 1 

12 

1 

13 

1 

1 

14 

15  

16   

17  

18  

1 

212 
194 

19 

20 

169 

21  

136 
169 
183 
183 
169 

176 
148 
118 
142 
176 

22  .  v 

23   

1 

24   

25 

26 

27 

28 

29   

1 

1 

30 

. 

■      1  ■  *  *  *  ■ 

31 

1904. 
1   

408 
336 
292 
360 
432 

533 
559 

2 

3   

■ 

4 

5 

7 

•  •  I  • "  *  • 

533 

408 
383 
314 

292 

9 

615 
899 

840 



12 

840  1 ;   3.% 

205 

870  1 

811  

212 
292 
251 

205 
251 
212 
183 
193 

205 
193 
177 
273 
251 

299 
244 
244 

14 

360 
336 

15 

724 
642 

301 
284 
351 
273 
230 

17 

.WO  

615  i 

642  

642  

642  

19 

260 

22  

273 
587 
724 
724 

697 
507 
383 
360 
408 
432 

1 " 

24 

1 

25 

1 

1 

1 

27 

2S 

. 

' 

29 

2.51 

251 

31 

183 
220 
205 
148 
159 

109 
160 
176 
127 
150 

142 
127 
169 
142 
142 

148 
243 
231 
159 
194 

194 
194 
293 
314 
194 

169 
150 
176 
176 
209 
170 


273 
314 
273 
251 

229 

251 
273 
273 

284 
212 

149 
244 
177 
251 
251 

a  64 
105 
134 
157 
134 

200 

185 
157 
134 
118 

157 
149 
167 
185 
157 
105 


Aug. 


148 
112 
176 
212  ! 
231 

205 
205 
1H3 
127 
212 

205 
194 
183 
194 
176 

112 
138 
176 
182 
182 

199 
159 
183 

118 
138 

138 
129 
119 
89 
10() 
124 


126 
149 
134 
144 
149 

157 
85 
118 
126 
126 

134 

126 

134 

113 

85 

lis 

126 
134 
126 
134 

200 

126 
144 
126 
126 

126 
134 

90 
12G 
126 

96 


Sept. 

Oct. 

Nov. 

119 

50 

60 

129 

SO 

40 

119 

70 

59 

119 

61 

57 

89 

81 

66 

112 

54 

70 

138 

50 

73 

111 

51 

61 

111 

66 

66 

104 

36 

50 

104 

94 

66 

84 

94 

73 

89 

81 

50 

89 

70 

10 

111 

81 

41 

111 

75 

73 

111 

73 

59 

99 

60 

56 

84 

41 

59 

48 

73 

50 

112 

73 

66 

212 

73 

61 

220 

73 

59 

19 

70 

50 

26 

47 

50 

41 

81 

50 

66 

73 

50 

94 

7» 

73 

73 

73 

54 

59 

66 
41 

76 

105 

149 

118 

113 

118 

118 

118 

105 

113 

96 

90 

118 

90 

96 

126 

105 

105 

105 

113 

90 

113 

118 

90 

85 

118 

77 

77 

126 

85 

85 

77 

90 

64 

77 

90 

69 

96 

96 

85 

96 

90 

105 

118 

90 

105 

218 

64 

90 

149 

64 

90 

118 

69 

85 

105 

64 

85 

118 

85 

90 

105 

64 

90 

90 

134 

96 

8.5 

200 

105 

90 

134 

105 

90 

118 

118 

96 

105 

126 

64 

118 

113 

69 

134 

90 

105 

118 

77 

90 

118 
118 

85 

Dec. 


59 
50 
59 
50 
61 

33 
19 
51 
50 
50 

59 

145 

100 

51 

54 

51 
50 
54 

17 
167 

306 
291 
167 
252 
72 

72 
72 
53 
45 
50 
112 


118 

118 

126 

77 

64 

69 
64 
50 
77 
90 

64 
77 
90 
64 
64 

77 
54 
64 
54 
64 

41 
54 
41 
41 
105 

90 

77 
46 
54 
64 
64 


»  Twelve-inch  flashboards  on  from  July  16  to  December  31, 1904. 
3697— IRR  198—07 7 
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Daily  discharge,  in  second-feet  of  Messalonake^  Stream  at  Waterville — Continued. 


Day 

Jan. 

432 
408 
432 
434 
432 

383 
395 
642 
482 
432 

432 

408 
383 
408 
408 

383 
408 

422 
482 
472 

432 
432 
422 
434 
482 

472 
482 
482 
422 
434 
395 

Feb. 

395 
360 
2.'51 
314 
360 

292 
292 
273 
301 
336 

348 
432 
360 
314 
336 

336 
360 
33<) 
432 
360 

33e') 
348 
360 
383 
33i\ 

383 

336 

Mar. 

Apr. 

May. 

336 
314 
292 
336 
251 

314 
212 
230 
251 
301 

260 
336 
336 
360 
383 

383 
432 
408 
432 
533 

314 
273 
251 
212 
212 

251 
212 
432 
383 
251 
314 

June. 

July. 
64 

Aug. 

Sept. 

Oct. 

"m 

Nov. 

Dec. 

1905. 
1 

383 
360 
&36 
336 
472 

457 
533 
607 
577 
587 

559 
615 
482 
507 
432 

383 
432 
383 

587 
587 

533 
482 
507 
472 
482 

995 
870 
753 
811 
753 
697 

697 
668 
587 
507 
53;i 

587 
5:0 
543 
577 
432 

472 
482 
457 
408 
383 

383 
408 
383 
422 
383 

432 

507 
408 
383 
360 

383 
395 
336 
336 
360 

212 
251 
273 
212 
193 

230 
177 
212 
177 
150 

111 
144 

144 
140 
111 

144 
177 
212 
177 
212 

193 
183 
177 
193 
177 

177 

a64 

54 

54 

26 

90 

00 

118 

118 

118 

00 
00 

118 

2 

140  1 

3 

134 

140 

4 

118 
90 

90 

118 

64 

64 

90 

00 

118 

118 

118 

00 

"'"06' 
105 
64 

60 
00 
00 

"""06' 

118 
118 
105 
118 
118 

5 



6 

1 

7 





...... 

77 
90 

90 

90 

90 

105 

00 
00 

"iis 

118 

90 

90 

118 

118 

"ho' 

118 

118 

00 

90 

00 
90 

■"06' 
00 

00 

00 

118 

118 

00 
00 
90 
00 
00 

00 

■"  "oo" 

00 
64 
00 

J 

8 

9 

10 

lis 

118 

1 
. ......1...... 

11 

140 
140 
118 
118 

12 

13 

14 

15 

16 

118 
140 
118 
140 
149 

118 

17 

18 

19 

20 

21 

22 

I 

23 

i34  1 .-^ 

24 

140  ' 

25 

134 ; 

2«} 

118    ' 

27 

140 

28 

140 

29 

30 

140 
140 

31 

«  Twolve-inch  flash  boa  rda  on  from  June  27  to  November  4,  1005.    Figures  for  diachaige  are  probably 
unreliable  after  about  June  1,  owing  to  insufficient  data. 

Monthly  discharge  of  Messalonskee  Stream  at  WdtervUle. 
[Drainage  area.  205  square  miles.] 


Month. 
1003. 

Dischai 
Maximum. 

"ge  in  second-feet. 

Rnn-ofl. 

Minimum. 

Mean. 

Sec.-ft.  per '  Depth  in 

sq.  mite.       inches. 

1 

June  18-30 

212 

314 

231 

'220 

04 

76 

306 

724 

oW9 
408 
314 
200 
218 
200 
126 
126 

642 
432 
995 
697 
533 
273 

118 
127 

89 

167 
183 
163 

0.815              0.39 

July 

.898 

1.03 

Aujfust 

.705 
.488 

.327 
.295 
.435 

1.05 

.92 

F*»Dteml)er 

19  1        166 
36            67.1 
19  1          60.4 

.54 

October 

.38 

Noveml)er 

, 

.33 

December 

March  13-31... 

1904. 

17 

205 
202 
177 
64 
85 
64 
64 
64 
41 

383 
251 

336 

80.2 

400 
600 

254 

104 

128 

105 

102 
07.7 
71.3 

438 
344 
544 

.50 
1.38 

April  1-21 

2.07                2.32 

June  8-30 

1.24 
.046 
.624 
.512 
.406 
.477 

.u4o 

2.14 
1.68 
2.65 
2.23 
1.54 

1.06 

Julv 

1. 00 

August 

.  <  — 

ScDtoraber "... 

.57 

Octol>er 

-57 

NovemlxT 

.53 

December - .  - 

.40 

Januarv 

1905. 

2.47 

Fobniarv 

1.75 

March 

3.06 

April 

336  ,        458 

2.49 

Mav 

212 
26 

316 
166 

1-7?* 

"*•"• 

J  une 

.810 

.90 

MEASUREMENTS  OF  STREAM  FLOW.  93 

COBBOSSEECONTEE  STREAM  AT  GARDINER. 

Cobbosseecontee  Stream  drains  a  group  of  lakes  lying  from  5  to  15 
miles  west  from  Augusta.  The  largest  of  these,  Cobbosseecontee 
Pond,  has  an  area  of  8.4  square  miles^  and  the  aggregate  area  of  all 
the  ponds  is  about  19  square  miles.  The  Cobbosseecontee  emp- 
ties into  the  Kennebec  at  Gardiner,  about  6  miles  below  Augusta, 
and  has  a  total  drainage  area  of  about  240  square  miles.  From 
the  ordinary  surface  of  Lake  Maranacook,  one  of  the  upper  lakes, 
to  mean  tide  level  at  the  mouth  of  the  river  the  fall  is  206  feet. 
In  the  lower  three-fourths  of  a  mile  of  the  river  there  are  seven  dams, 
affording  a  total  fall  of  about  128  feet.  The  uppermost  of  these  dams 
is  controlled  by  the  Gardiner  Water  Power  Company,  the  power  being 
used  to  pimip  the  Gardiner  municipal  water  supply  directly  from  the 
river.     Records  of  the  flow  at  this  plant  have  been  kept  since  1890. 

The  dam  is  of  stone  masonry,  with  a  timber  apron  at  the  toe.  The 
downstream  face  has  an  approximate  slope  of  1  horizontal  to  4  verti- 
cal. The  crest  is  horizontal  and  is  about  6  feet  wide.  The  upstream 
slope  is  about  1  vertical  to  8  horizontal.  The  total  length  of  the  dam 
is  about  100  feet,  and  flashboards  4.5  feet  high  are  maintained  con- 
tinuously. The  total  head  obtained  is  about  10  feet.  The  head-bay 
entrance  is  on  the  right  bank,  and  from  this  runs  a  wooden  penstock 
in  which  is  placed  a  39-inch  Hercules  wheel.  In  the  head  bay  there  is 
also  a  gatehouse  with  two  gates  which  are  kept  partially  open  most  of 
the  time  to  regulate  the  proper  flow  down  the  river. 

The  records  of  flow  are  made  up  by  considering  (1)  the  flow  over  the 
dam,  which  is  nothing  except  usually  for  a  short  time  in  the  spring; 
(2)  the  flow  through  the  sluice  gates,  which  is  regulated  by  means  of 
tables  drawn  up  for  the  company  by  Hiram  F.  Mills,  C.  E.,  showing 
the  discharge  through  the  two  gates  for  different  pond  levels,  the  prac- 
tical application  of  this  method  being  to  obtain  a  given  flow  at  any 
time  by  setting  these  gates  at  the  required  gate  opening,  the  flow 
through  the  wheel  being  taken  into  account;  (3)  the  amount  of  water 
flowing  through  the  39-inch  wheel,  which  is  ascertained  from  this  gate 
opening  and  pond  level  by  means  of  a  table  also  provided  for  this  pur- 
pose by  Mr.  Mills.  The  water  that  is  pumped  for  the  Gardiner  supply 
is  neglected  in  computations,  being  but  a  small  percentage  of  the  flow. 
It  is  also  assumed  that  the  tail  water  level  remains  constant.  The 
leakage  by  the  dam  was  measured  during  1905  and  found  to  be  10  sec- 
ond-feet, and  correction  made  accordingly.  No  correction  for  leakage 
has  been  made  previous  to  1905.  On  Sundays  and  legal  holidays 
gates  are  closed  and  no  water  is  allowed  to  run  unless  the  lake  is  full. 
The  flow  during  low-water  periods  of  certain  years  before  1899  has 
not  been  previously  estimated,  although  a  record  of  pond  level  and 
of  flow  through  the  wheel  was  kept  for  these  times.  In  the  accompa- 
njdng  revised  estimates  the  flow  during  these  periods  has  been  com- 
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puted.     Under  such  conditions  the  pond  level  was  below  the  top 

of  the  sluice  gates  and  the  discharge  has  been  based  on  the  formula 

} 
Q  =  2.70  b  11  ,h  being  corrected  for  four  end  contractions  by  sub- 
tracting 0.4  H. 

It  is  considered  that  the  values  of  flow  at  this  point  are  ordinarily 
correct  within  5  per  cent.  The  veiy  low  water  values  may  be  in  error 
as  much  as  10  per  cent  or  more. 

These  records  have  been  furnished  the  Survey  by  S.  D.  Warren  & 
Co.,  through  their  engineer,  A.  H.  Twombley,  up  to  1905,  and  since 
that  time  through  Joseph  A.  Warren. 

The  Cobbosseecontee  is  a  most  remarkable  example  of  the  regu- 
larity of  flow  that  can  be  obtained  with  proper  storage. 

Daily  discharge,  in  second-feet,  of  Cobbosseecontee  Stream  at  reservoir  dam  at  Gardiner. 


Day. 


Jan.  I  Feb.  '  Mar.  Apr.  Hay.  June.  Juiy.  Aug. 


2. 
3. 


5. 


6. 
I 

s. 

9. 
10. 

II 

12. 

13. 

14. 

15. 

1*5 
17 
18 
19 
20 

21 
22 
23 
24 
2.') 

2<'i 
27 

28 
29 

;w 

31 


I. 

2. 
3. 
4. 
5. 


8. 

9. 

10. 

11 

12. 

13. 

14. 

15. 


1890. 

\ 

300 
30O 
300 
0 
306 

326 
356 
374 
374 
340 

314 
306 
156 
300 
300 

300 
300 

'"296" 

290 
290 
290 
290 
290 

290 
0 
290 
290 
290 
290 

300 

300 

300 

0 

0 

300 
300 
300 
300 
300 

300 
0 
290 
290 
290 

1 

. 

.       1  -         , 



1 
1 

, 

'           i 

1    :::f::;. ::::'::: 

, 

....... 

1 

1 

1 

1 

' 

1 



1 

1 

340 
356 
356 
356 
340 

326 
0 
300 
300 
306 

314 
314 
306 
0 
300 

1  

1 

1... 

1 

1 



1 

1           1 

...  .  '.. 

i   1 

1 

1  ■"  1 

1 

' 1 

1.. 

1891. 

290' 
290 
290 
0 
290 

290 
21K) 
290 
290 
290 

0 
300 
.300 

:m;o 

300 

850 
780 
713 
713 
682 

620 
560 

"373' 
435 

458 
458 
458 
548 
I   529 

839 
774 
713 
65:} 
594" 

5«»7 
540 
.'>40 

2,169 
2,114 
2.059 
2,059 
2,059 

1,940 
1,83(> 
1.782 

300 
300 
0 
300 
300 

300 
300 
300 
300 
0 

300 

300 
300 

:uio 

300 

300 
300 
300 
300 
300 

300 
0 
300 
300 
300 

300 
300 
300 
0 
300 

515  ,1.598 
540  1  1,5<J7 

743  '  1,495 

807  1,514 

807  1,514 

1.801   l,3r.i 

1,753  1  1,223 

............... 

290 
290 
0 
290 
290 

290 
290 
290 
290 
0 

290 
290 
290 
290 
290 

290 
0 
290 
290 
290 

290 
290 
290 
34 
290 

290 
290 
290 
290 
290 
0 


290 
0 
285 
285 
285 

285 
290 
290 
0 
285 

285 
285 
285 
285 
285 


Sept. 


290 
290 
290 
290 
290 

290 
0 
290 
290 
200 

290 
290 
-290 
0 
290 

290 
290 
290 
290 
290 

290 
290 
290 
290 
290 

290 
290 
0 
290 
290 


285 
285 
280 
280 
280 


Oct.  Nov.  Dec 


290 
290 
290 
290 
0 

290 
290 
300 
300 
300 

300 
0 
300 
300 
300 

300 
300 
300 
0 
300 

300 
300 
300 
337 
337 

337 
345 
345 
349 
379 
393 


aeo 

200 

280 

0 

260 


0 

250 

280 

2S0 

280 

250 

280 

250 

280 

250 

280 

0 

270 

250 

0 

260 

270 

250 

270 

250 

1 

- 

393 

300 

379 

300 

379 

300 

379 

.300 

368 

300 

357 

300 

347 

0 

347 

300 

333 

300 

333 

300 

326 

300 

300 

300 

300 

300 

300 

0 

300 

300 

0 

300 

300 

300 

379 

300 

445 

300 

431 

300 

418 

0 

405 

300 

3S3 

300 

379 

300 

368 

0 

357 

290 

347 

290 

337 

0 

337 

290 

300 

290 

290 

0 

177 

08 

210 

108 

138 

108 

123 

112 

13S 

112 

0 

97 

230 

0 

220 

107 

220 

86 

172 

76 

172 

80 

IW 

80 

0 

80 

1« 

0 

166 
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Daily  diichargey  in  second-feet,  of  CobboueecoTUee  Stream  at  reservoir  dam  at  Gardiner 

Continued. 


Day. 


Jan. 


1801. 


Itt. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


26. 
27. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


1892. 


1893. 


220 
220 
0 
220 
260 

250 
250 
250 
250 
0 

260 
250 
260 
250 
270 

270 
0 
270 
270 
276 

276 
270 
270 
0 
270 

270 
270 
270 
270 
270 
0 


0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 

280 
280 


Feb. 


300 
300 
300 
300 
300 

300 

300 

603 

1,120 

1,100 

1,063 
1,063  j 

28 !  1,063  i 

29 1  1,063  ''. 

30 '  1,079    . 

31 1,001    . 


590 

eo2 

574 
516 
516 

483 
483 
363 
363 
393 

620 
942 
907 


270 
270 
270 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 

280 

0 

280 


280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 


Har. 


Apr. 


1,573  1,270 

1,364  ;  1,318 

1,286  '  1,318 

1,241  ,  1,318 

1,204  1,318 


1,167 
1,531 
2,199 
2,365 
2,365 

2,585 
2,531 
2,344 
2,344 
2,344 
2,295 


280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 
280 


280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
509 
620 

620 
535 
509 
458 
435 


1,273 

1,050 

1,013 

300 

300 

314 
306 
306 
300 
300 


280 
280 
0 
280 
280 

294 
294 
294 
286 
0 

306 
294 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 


May. 


June. 


July. 


300 
0 
300 
300 
306 

314 
316 
300 
0 
300 

300 
300 
300 
300 
300 
0 


0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 

280  ' 

280 
280  I 
280  ' 
280  , 
280 

280 
280 
280 
280  ' 
280  ' 
280 


535 

435 

314 

458 

300 

509 

300 

596 

300 

1,079 

300 

1,295 

300 

1,179 

300 

985 

0 

713 

300 

620 

314 

590 

481 

562 

682 

5<'.2 

650 

887 

650 

1,262 

1,040 

1,354 

1,079 

1,552 

1,001 

2,tiS0 

902 

2,481 

925 

2,002 

300 
300 
300 
300 
300 

0 
300 
300 
300 
300 

300 
300 
0 
300 
300 


280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 

280 

0 

0 

280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 


300 
300 
300 
0 
300 

300 
300 
300 
300 
300 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 


290 

290 

290 

0 


Aug. 


290 
290 
290 
290 
290 

0 
290 
290 
290 
290 
290 


280  I 
280  ' 

0 

0 
280 

280 
280 
280 
280 
280 

0 
0 
0 
0 
0 

0 

0 
280  ' 
280 
280 

280 

280 

280 

0 

280 

280 
280 
280 
280 
280 
0 


280 

0 

280 

0  • 
280 

280 
280 
280  ' 

0 
280 

2«0  ' 

2«) 

280 

280 

280 

0 
280 
2H0 

2m 

280 


0 
285 
285 
285 
285 

285 

285 

0 

285 

285 

285 
285 

285 

285 

0 

285 


280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 
280 


280 
280 
280 
280 
280 

0 
280 
270 
270 
270 

270 
270 
0 
270 
270 

270 
270 
270 
270 
0 


Sept. 


270 
270 
270 
270 
0 

270 
270 
270 
260 
260 

260 

0 

260 

2m 

260 


280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 


Oct. 


68 

63 

0 

270 

199 

205  1 
201  I 
205 
270 
0 

270 
270 
270 
270 
199 

188 
0 
270 
270 
270 


250 
250 
0 
220 
220 

220 
220 
220 
220 
0 

220 
166 
139 
134 
134 
106 


280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 
280 


Nov. 


Dec. 


0 
250 
250 
250 
220 

192 
183 
0 
220 
220  , 

220 
220  1 
174  I 
170 
0 

220 
220 
220 
185 
1(J5 


250 
250 
250 
250 
0 

220 

220 
220 
220 
220 

220 
0 
220 
22Q 
220 

220 
220 
220 
0 
220 


107 
99 
90 
90 
80 

28 
0 

88 
88 
92 

0 

167 ; 

146 

0  , 
201 


280 
280 
280 
280 
280 

0 
280 
280  ; 
280  I 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
0 
280 

280 
0 
280 
280 
280 


161 
149 
135 
125 
0 

166 
144 
220 
220 
20 

20 
20 
220 
220 
220 
220 


280 
280 
280 
0 
280 

280 
'280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 
280 


220 
220 
0 
220 
-220 

220 
220 
-220 
-220 
0 

220 
220 
'220 
-2-20 
-2*20 

220 
0 
'2*20 
•220 
220 
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DaUy  ditchargey  in  Becond-feet,  of  CobbosseeconUe  Stream  at  reservoir  dam. at  Gardiner- 

Continued. 


Day. 


Jan. 


Feb. 


Mar.     Apr.  '  May.  ;  June. 


July. 


vm. 

21 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 
280 

220 
220 
220 
220 
220 

220 
0 
220 
220 
220 

220 
220 
220 
0 
220 

220 
220 
220 
220 
220 

0 
220 
220 
220 
220 

220 
220 
0 
220 
220 
220 

250 
250 
250 
250 
250 

0 
250 
250 
250 
250 

250 
250 
0 
250 
250 

250 
250 
250 
250 
0 

250 
250 
250 
250 
250 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1894. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

»::::::::: 

24 

25... 

26 

27 

28 

29 

30 

31 

1895. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 


280 
280 
280 
280 
280 

0 
280 
280 


220 
220 
220 
0 
220 

220 
220 
220 
220 
220 

0 
220 
220 
220 
220 

220 
220 
0 
220 
220 

220 
220 
220 
220 
0 

220 
220 
220 


250 
250 
0 
220 
220 

220 
220 
220 
220 
0 

220 
220 
220 
220 
220 

220 
0 
220 
220 
220 

220 
220 
220 
0 
220 


393 
393 
366 


356 

925 

366 

780  , 

458 

713 

590 

620 

620 

650 

562 

620 

780 

393 

620 

220 

0 

220 

314 

220 

314 

0 

306 

220 

306 

220 

300 

220 

306 

220 

26 

220 

326 

220 

314 

0 

314 

27(i 

314 

483 

314 

483 

314 

426 

0 

426 

430 

410 

430 

405 

4J0 

405 

314 

630 

314 

900 

314 

8«7 

26 

692 

326 

306 

314 

14 

314 

314 

306 

314 

300 

314 

300 

300 

0 

300 

300 

300 

0 

250 

0 

250 

0 

250 

220 

250 

220 

250 

220 

250 

220 

14 

0 

343 

220 

753 

0 

2,619 

220 

1,301 

220 

1,384 

220 

300 

220 

74 

220 

2,603 

220 

2.461 

0 

l,6ftS 

220 

l,(i09 

220 

1,400 

220 

1,271 

220 

480 

220 

G<'»4 

220 

3.5S 

0 

385 

220 

385 

887  1,900 
962  1,782 
962  1,660 


562 
326 
326 
326 
326 
307 


■| 


280 
280 
280 
280 
0 

280  i 

280 

280 

280 

280 


300 

925 

300 

889 

300 

674 

280 

326 

280 

326 

0 

326 

280 

326 

280 

326 

280 

326 

280 

200 

280 

326 

280 

314 

0 

300 

280 

300 

280 

280 

280 

280 

280 

0 

280 

280 

280 

280 

0 

280 

280 

280 

280 

280 

280 

280 

280 

0 

280 

280 

326 

280 

523 

280 

499 

280 

370 

280 

523 

280 

862 

385 

280 

318 

0 

300 

280 

290 

280 

0 

280 

280 

280 

280 

280 

280 

280 

280 

0 

280 

280 

280 

280 

0 

280 

280 

280 

280 

280 

280 

280 

280 

0 

280 

280 

280 

280 

0 

280 

280 

280 

0 

280 

280 

280 

280 

0 

280 

280 

280 

280 

280 
280 
0 
280 
280 

29) 
280 
280 
280 
0 
280 


0 
280 
280 

0 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 
280 


280 
280 
280 
0 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280  ; 
280  I 
280  . 

0 
280 
280 
280  ' 
280  i 


270 
270 
270 
270 
270 

270 
0 
270 
270 
270 
270 


280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 


270 
195 
195 
0 
250 

250 
250  ' 
250 
250  . 
250  , 


280 

0 

0 
280 
280 

280 
270 
270 
0 
270 

270 
270 
270 
270 
270 

0| 
270 
270 


0 
280 

270 
270 

280 

270 

280 

270 

280 

0 

280 

270 

280 

270 

0 

270 

280 

270 

280 

270 

280 

270 

280 

0 

280 

280 

0 

280 

270 

280 

270 

0 

270 

280 

270 

2H0 

270 

280 

270 

280 

0 

280 

270 

280 

250 

0 

250 

270 

250 

270 

250 

270 

260 

270 

0 

270 

250 

270 

250 

0 

260 

270 

250 

270 

161 

270 

155 

270 

0 

270 

220 

270 

290 

0 

220 

144 
0 
174 
149 
260 

250 
250 
260 
0 
250 
250 


270 
250 
250 
260 
260 

260 
0 
260 
260 
260 

260 
250 
260 
0 
250 

260 
260 
260 
260 
250 

0 
260 
260 
250 
260 

250 
250 
0 
250 
250 
260 


230 

220 

220 

0 

0 

0 
220 
164 
131 
110 

106 

95 

0 

160 

118 

108 

108 

103 

97 

0 

130 
99 
99 
94 
90 


Not.  -  Dec 


220 
220 
220  ' 
220 
220 

0 
220 
220 
220 


113 
144 
0 
177 
146 

128 

113 

102 

93 

0 

161 
162 
137 
127 
112 

181 
0 
220 
220 
220 

220 
220 
220 
0 
220 


260 
250 
250 
0 
250 

250 
260 
250 
260 
260 

0 
260 
260 
260 
250 

250 
250  I 

0 
250  , 
250 


250 
2.'iO 
250 
250 
0 

250 
2JiO 
250 
0 
250 


220 

220 

230 

0 

0 

220 

220 
230 
220 
220 
0 


250 
0 
250 
250 
250 

250 

250 

250 

0 

250 

250 
250 
250 
250 
250 

0 
250 
250 
250 
250 

250 
250 

0 
250 

0 

2.T0 
250 
250 
250 
0 
250 


0 
230 
230 
220 
220 

220 
220 
0 
220 
220 

230 

220 

220 

220 

0 

220 
220 
220 
220 
220 

220 

0 

220 

220 

0 


FLOW   OF   COBBOSSEECONTEE   STREAM   AT   QABDIKEB. 


97 


Daily  discharge^  in  second-feet,  of  CobbosseeconUe  Stream  at  reservoir  dam  at  Gardiner- 
Continued. 


Day. 


26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4.. 

5.. 


6.. 
7. 
8.. 
9. 
10. 

11.. 

12.. 

13. 

14.. 

15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1.. 
2.. 
3.. 
4.. 
6.. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


1805w 


1806. 


1807. 


Jan. 


250 
0 
250 
250 
250 
250 


0 
451 
276 
264 

0 

270 
270 
270 
270 
270 

270 
0 
270 
270 
270 

270 
270 
270 
0 
270 

270 
270 
270 
270 
2T0 

0 
270 
270 
270 
270 
270 


250 
250 
0 
250 
250 

250 
250 
250 
250 
0 

250 
250 
250 
250 
250 

250 
0 
250 
250 
250 

250 
250 
250 
0 
250 


Feb. 


220 

220 

0 


270 
0 


Mar. 


220 
220 
220 
220 
220 
0 


0 
1,959 
270  2.698 
270  j  1,959 
1.637 


270  1,219 

270  1.219 

270  1.226 

0  l.»i8 

270  1,368 

270  946 

270  1,038 
270  ,  1.086 

270  1,038 

270  901 


0 
270  ■ 
270 
270  I 
270 

270 
270 
0 
280 
280 

280 
280 
280 
280 


250 
250 
250 
250 
250 

250 
0 
250 
250 
250 

250 
250 
250 
0 
250 

250 
250 
250 

250 
250 

0 
250 
250 
250 
250 


769 

727 
685 

fm 

993 

1.581 
1,429 
1.275 
1,056 
728 

686 
812 
769 
727 
644 
727 


250 
250 
250 
250 
250 

250 
0 
250 
250 
250 

250 
250 
250 
0 
250 

250 
250 
250 
250 
250 

0 
250 
250 
2.'50 
250 


Apr. 


385 
385 
409 
409 
409 


497 

517 
574 
350 
620 

650 
650 
650 
620 
620 

650 
590 
421 
310 
356 

522 
497 
497 
473 
453 


901 
993 
901 

850 
856  < 

856  I 
856  > 
856  , 
769  ' 
727  ■ 

727 
727 
727 
812 
812  I 

901 

946 

1,188  I 

1.236 

1.039 

901 

992 

1,039 

901 

769 

644 
526 
300 
300 
300 


May. 

;  June. 

1 

0 

280 

280 

280 

280 

280 

280 

280 

280 

0 

280 



300 

280 

July.  I  Aug. 


0 
300 
300 

300 

280 

280 

280 

0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
0 
0 


280 
0 

368 
624 
630 

330 
320 
320 
74 
373 

393 
393 
393 


489 

244 

509  I 
8:« 
769  ! 

7;» 


320 

709 

294 

391 

286 

6 

280 
280 
280  ' 


280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 

280 
280 
280 
280 

280 
280 
0 
280 
280 


I 


280 
14 


280 
280 


600 
477 
673 
523 
477 

262 

330 
320  . 
320 

512 
559 
679 
679 
436 

.354 
320 
294 

2m 

6 

286 
436 
654 
,365 
294 


280 
280 
0 
280 
280 
280 


280  . 

280  I 
280  , 

0  I 

0  : 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
2t)0 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 
280 


280 
Z« 
280 
0 
100 

280 
280 
280 
280 
280 


I 


0 

280 
280 
280 
280 

280 
280 
0 
280 
280 


Sept. 


270 
270 
270 
270 
270 
270 


280  I 

0 
280 
280 
270 

270 
270 
270 

270  I 

270  I 
270  I 
270 
270 
270 

0  I 
270 
270 
270 
270 

270 
270 
0 
270 
270 

270 
270 
270 
270 
0 
250 


0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 

280 
280 
280 
280 


220 
220 
220 
0 
220 


250 
250 
250 
250 
250 

0 
250 
250 
250 
250  I 


270 
270 
250 
250 
0 

250 
250 
250 
250 
250 

250 
0 
250 
250 
250 


Oct. 


280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 


280 

280 

280 

280 

0 

280 

280 

280 

280 

280 

280 

280 

0 

280 

280 

85 

0 

112 

88 
88 
88 


250 
250 
250 
0 
250 

250 
250 
250 
250 
250 


250 

0 

250 

250 

0 

250 

250 

220 

270 

220 

220 
220 
0 
220 
220 

220 
220 
220 
220 
0 

220 
220 
220 
220 
220 
220 


280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
270 
157 

121 
0 
174 
163 
152 

136 
174 
185 
0 
270 


Nov. 


220 
220 
0 
220 
220 


0 
220 

220 
220 
220 

220 
220 
0 
220 
220 

220 
220 
220 
220 
0 

220 
220 
250 
250 
250 

250 
0 
250 
250 
250 

0 
250 
250 

0 
250 


Dec. 


270 
270 
270 
270 
270 

270 
0 
270 
270 
270  I 

270 
270 
270 
0 
270 

270 
270 
270 
270 
270 

0 
270 
270 
270 
270 


250 
250 
250 
14 
264 
343 


250 
250 
250 
250 
250 

0 
250 
250 
250 
250 

250 
250 
0 
250 
250 

250 
250 
250 
250 
0 

250 
250 
250 
250 
0 

250 
0 
250 
250 
250 
250 


270 
270 
270 
270 
0 

270 
270 
270 
270 
270 

270 
0 
270 
270 
270 

270 
270 
280 
0 
280 

280 
280 
280 
280 
21 
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WATEB  RESOURCES   OP   KENN^EBEC   RIVBR   BASIN. 


Daily  dUcharge,  in  second-feet,  of  Cobboauecontee  Stream  at  reservoir  dam  at  Gardiner- 
Continued. 


Day. 

Jan. 

Feb. 

'Mar. 

250 
250 
0 
250 
250 
306 

413 
394 
443 
408 
408 

387 
466 
529 
503 
474 

456 
559 
597 
821 
1.148 

1.111 

i.o:i9 

969 

969 

1,016 

1,222 
1,184 
1,147 
1.222 
1.2(»1 

1.222 
1,125 
1,147 
1,184 
1,147 
1,147 

270 
270 
270 
270 
0 

270 
270 
270 
270 
270 

270 

0 
270 
270 
270 

270 
270 
270 
0 
270 

270 
270 
270 
270 
270 

0 
270 
270 
2S0 
2S0 
280 

Apr. 

286 
280 
286 
286 
280 

i^oie" 

l.O.'S 
1,038 

1,038 
1.038 
1,0.38 
1.038 
1,003 

584 
531 
326 
320 
334 

376 
413 
433 
4.33 
433 

433 
4.33 
433 

4:» 

555 

732 

682 
478 
478 
620 

300 
306 
306 
306 
359 

373 
395 
502 
842 
1,198 

1,262 
984 
772 
809 
809 

787 

947 

1,243 

i.:«7 

1.427 

1.403 
L.'ttl 
1.145 
1,1.30 
870 

fifiO 

(.;y( 

470 

324 

0 

May. 

280 
280 
320 
19 
914 
772 

478 
478 
478 
455 
455 

433 
433 
273 
333 
333 

314 
300 
300 
300 
0 

300 
300 
300 
300 
300 

300 
0 
300 
300 
280 

280 
280 
280 
0 
280 
280 

300 
300 
300 
300 
300 

300 
0 
300 
300 
300 

300 
300 
30O 
0 
290 

290 
290 
290 
290 
290 

0 

280 

20 

280 

280 

280 
2S() 
0 
280 
280 
280 

June. 

July. 

280 
280 
280 
280 
280 
280 

280 

280 

0 

19 

280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 
0 

280 

0 

280 

19 

280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 
280 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1897. 
26 

250 
250 
250 
250 
250 
0 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 
280 

0 
270 
270 
270 
270 

270 
270 
0 
270 
270 

270 
270 
270 
270 
0 

270 
270 
270 
270 
270 

270 
0 
270 
270 
270 

270 
270 
270 
0 
270 
270 

250 

250 

0 

280 
280 
280 
280 
280 

•   0 
280 
280 
280 
280 

280 

280 

0 

280 
280 

300 
300 
300 
300 
300 

328 
.•528 

3:« 

445 
504 

477 
435 
433 

270 
270 
270 
270 
0 

270 
270 
270 
270 
270 

270 
0 
270 
270 
270 

270 
270 
270 
0 
270 

270 
270 
270 
270 
270 

0 
270 
270 

286 
0 
280 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

'  280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
280 
280 
0 
280 
280 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

270 
270 
270 
270 
270 

0 
270 
270 
270 
270 

270 
270 
0 
270 
270 
270 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

270 
270 
270 
270 
0 

270 
270 
270 
270 
270 

270 
0 
270 
270 
270 
270 

0 
280 
280 
280 
280 

270 
270 
27D 
0 
250 

250 
260 
260 
250 
260 

0 
250 
250 
250 
250 

260 
260 
0 
250 
250 

260 
184 
183 
188 
0 

250 

260 

250 

250 

250 


270 
270 
0 
270 
250 

250 
250 
2S0 
186 
0 

250 
250 
250 
168 
157 

146 
0 
250 
1^ 
134 

134 
139 
134 
0 
220 

160 
136 
126 
105 
109 

270 
270 
270 
270 
270 
0 

166 
0 
237 
166 
140 

138 
133 
119 
0 
135 

126 
116 
110 
106 
106 

• 

0 
188 
130 
110 

no 

110 
114 
0 
220 
220 

220 
220 
250 
25a 
0 
250 

0 
146 
136 
126 

no 

102 

83 

0 

no 

99 

no 
no 
no 
no 

0 

120 
105 

94 
101 

96 

87 
0 

64' 
66 
66 

66 

65 

74 

0 

160 

160 

« 

270 
270 
0 
270 
270 

250 
250 
250 
250 
250 

0 
250 
360 
250 
250 

250 
250 
0 
250 
250 

250 
250 
250 
250 
0 

250 
260 
250 
0 
260 

250 
0 
250 
250 
250 

160 
180 
180 
ITO 
0 

180 
175 
170 
170 
150 

150 
0 
150 
150 
140 

130 
130 
ISO 
0 
160 

170 
180 
180 
180 
180 

0 
170 
165 
150 

0 

0 
280 
280 
280 
280 
280 

27 

28 

29 

30 

31 

1898. 
1... 

250 
2S0 

2 

3 

250 

A 

4 

5 

270 

6 

'>70 

7 

270 
270 

8 

9 

270 

10 

•»70 

11 

0 

1   270 

1   270 

270 

270 

270 

12 

13 

14 

15 

16 

17 

'*70 

18....» 

19 

20 

21 

0 
270 
270 

270 

22.... 1 

23 

270 
270 

24 

270 

26 

0 

26 

270 

27 

^TO 

28 

270 

29 

270 

ao 

270 

31 

270 

io99« 

1 

2 

3 

160 

160 

0 

4 

ISO 

5 

180 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

.30 

31 

180 
170 
150 
135 

120 
120 
120 
120 
120 

140 
0 
140 
135 
135 

las 

135 

135 

0 

0 

IjO 
160 
140 
140 
14D 
0 

FLOW   OP   COBBOS8EECONTEE   STREAM   AT   OABDrNEB. 
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Daily  discharge^  in  tecxmd'Jtti,  of  Cobhosaeecontee  Stream  at  reservoir  dam  at  Gardiner- 

Continued. 


Day. 


Jan. 


1000. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8- 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 


1901. 


1902. 


130 
130 
130 
125 
125 

125 
0 
130 
110 
100 

90 

90 

90 

0 

100 

95 
90 
90 
60 
90 

0 
140 
160 
20O 
200 

200 
200 
0 
220 
220 
220 


240 
240 
250 
250 
250 

0 
250 
250 
250 
250 

240 
240 
0 
220 
220 

220 
220 
220 
220 
0 

220 
220 
220 
220 
220 

220 
0 
220 
220 
220 
220 


500 
348 
294 
280 
0 


Feb. 


I 


220 
220 
220 
0 
220 

220 
220 
220 
220 
220 

0 

220 

220 

2.194 

1,573 

1,283 
856 
562 
425 
294 

270 
270 
270 
270 
0 

564 
662 
776 


220 
220 
0 
220 
220 

220 
220 
220 
220 
0 

200 
200 
200 
200 
180 

180 

0 

125 

125 
125 

125 
125 
125 
0 
125 

125 
120 
120 


Mar. 


463 
280 
280 
280 
280 


815 
1.463 
2,316 
2.055 
1,911 

1,622 
1.481 
1,295 
1.155 
1,155 

1,153 
1,116 
1,037 

QQQ 
V9o 

Wnf 

1,615 
1,611 
1,473 
1,518 

1.811 
1,662 
1,617 
1,472 
1,334 

1,289 
1,206 
1,206 
1,105 
1,015 
925 


120 
120 
0 
120 
120 

120 
120 
120 
120 
0 

130 
170 
200 
220 
220 

220 

0 

220 

•220 

220 

220 
250 
250 
0 
276 

524 
919 
1,404 
1.262 
824 
5GU 


2,400 
2,400 
2,222 
1,702 
1.583 


Apr. 


776 
495 
417 
656 
977 

907 
1,087 
1.379 
1,380 
1.342 

1.297 
1,297 
1,297 
1,297 
1,297 

1,213 
1.105 
1,072 
1.260 
1,380 

1,338 
1,260 
1,223 
1,223 
1,182 

869 
570 
377 
0 
300 


536 

439 

646 

1,430 

2,118 

2,343 
2,089 
3,111 
3.205 
3,050 

2,872 
2.649 
2,580 
2.534 
2,330 

2.213 
2.089 
2.034 
1,921 
1,756 

1.143 
999 
1,194 
1.296 
1,194 

1,046 
907 

1,109 
085 
2G0 


1.803 
1.748 
1,593 
1.540 
1,390 


May. 


June. 


July. 


300 
300 
300 
413 
803 

934 
831 
606 
456 
413 

348 
300 
0 
300 
300 

300 
300 
300 


300 

300 

0 

300 

280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 


300 

280 

585 

280 

704 

280 

998 

280 

1,325 

280 

1,422 

0 

1,301 

280 

1.016 

280 

456 

280 

357 

280 

300 

280 

300 

280 

300 

260 

510 

260 

483 

260 

439 

260 

303 

0 

303 

260 

304 

260 

300 

280 

SOO 

280 

280 

280 

280 

280 

280 

0 

280 

280 

280 

280 

280 

280 

280 

280 

0 

280 

280 

280 

280 

0 

280 

280 

280 

280 

280  ' 

280 

280 

280 

0 

280 

280 

280 

280 

26 

280 

286 

280 

286 

280 

354 

280 

393 

0 

483 

713 

0 

713 

280 

650 

280 

566 
514 


280 
280 


0 
280 
280 

0 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
270 

260 
260 
260 
0 
260 
260 


280 
280 
280 
0 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 

280 
280 
280 
280 

280 
280 
0 
280 
280 
280 


280 

280 

280 

20 

21 


Aug 


Sept. 


Oct. 


Nov.     Dec 


260 
260 
260 
260 
0 

260 
260 
260 
260 
260 

260 
0 
260 
200 
.260 

260 
260 
260 
0 
260 

275 
275 
275 
275 
275 

.  0 
275 
275 
275 
260 
260 


280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280  , 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 
280 


280 
280 
0 
280 
280 


260 

230 

180 

0 

220 

165 

260 

190 

140 

260 

175 

0 

240 

175 

130 

240 

150 

130 

240 

0 

130 

240 

160 

130 

0 

175 

200 

240 

180 

220 

240 

190 

0 

240 

220 

220 

235 

220 

220 

230 

0 

220 

230 

220 

220 

0. 

220 

220 

250 

220 

220 

250 

220 

0 

250 

220 

220 

250 

220 

220 

24*; 

0 

220 

250 

220 

220 

0 

220 

220 

250 

220 

220 

250 

220 

0 

250 

220 

220 

250 

220 

220 

245 

0 

220 

230 

220 

220 

0 

220 
200 

220 

0 

270 

250 

280 

270 

250  . 

280 

250 

0 

280 

250 

250 

280 

250 

250 

280 

0 

250 

280 

250 

250 

0 

250 

250 

280 

250 

250 

280 

250 

0 

280 

250 

250 

280 

250 

250 

280 

0 

250 

270 

250 

250 

0 

250 

250 

270 

250 

250 

270 

250 

0 

270 

250 

250 

270 

250 

250 

270 

0 

250 

270 

250 

250 

0 

250 

250 

270 

250 

250 

270 

250 

0 

270 

250 

250 

270 

250 

250 

270 

0 

220 

270 

250 

0 

0 

250 

220 

270 

250 
250 

220 

280 

280 

270 

280 

280 

0 

280 

2«) 

270 

2S0 

'280 

270 

2«0 

0 

270 

220 
0 
220 
220 
220 

220 
220 
220 
0 
220 

220 
240 
240 
230 
230 

0 
240 
240 
240 
240 

240 
240 

0 
240 

0 

240 
240 
240 
240 
0 
240 


0 
220 
220 
220 
220 

220 
220 
0 
220 
220 

220 
220 
220 
220 
0 

2,700 

2.600 

1,143 

999 

270 

270 
0 
270 
270 
270 

270 
270 
270. 
0 

284 
1,143 


270 
270 
270 
270 
270 
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WATER   RBSOUBCES   OP   KENNEBEC   RIVEB   BASIN. 


DaUy  discharge^  in  ucond-feetj  of  CobhotueeonUe  Stream  at  raervoir  dam  at  Gardiner- 
Continued. 


Day. 


Jan. 


1902. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1903. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26.... 

27 

28 

29 

30 

31 

1004. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 


280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 

280 

0 

280 

280 

280 

1,642 

1,446 

1,007 

924 
752 
776 
719 
479 
479 


280 
250 
250 
0 
250 

250 
250 
250 
250 
250 

0 
250 
250 
250 
250 

250 
250 
0 
250 
250 


Feb. 


Mar. 


280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

280 
280 
280 


0 
270 
270 
270 
270 

270 
270 
0 
270 
270 

270 
270 
270 
270 
0 

270 
270 
270 
280 
280 


250 

280 

250 

14 

250 

367 

250 

450 

0 

519 

270 

776 

270 

515 

270 

489 

270 

270 

270 

200 

180 

200 

180 

0 

180 

200 

180 

200 

180 

200 

180 

200 

0 

200 

160 

200 

160 

0 

160 

1,370 

1,165 

1,017 

878 

878 

1,065 
1,114 
1,214 
1.267 
1,017 

746 

833 

1,423 

1,267 

1,531 

1,766 
1,702 
1,583 
1,478 
1,370 

1,267 
1,165 
1,017 
789 
1,531 
1,531 


1,011 

1,011 

768 

663 

637 

564 

587 

848 

1,250 

1,815 

3,243 
3,275 
3,235 
3,216 
2,586 

2,407 
2,231 
1,976 
1,779 
1,479 

1,479 
1,479 

1,722 
1,623 

1,066 
1,110 
1,136 
1,111 
886 
906 


160 
160 
160 
200 
200 

0 
220 
250 
250 
280 


Apr.  j  May. 

I 


1,071 
848 
280 
280 
364 

705 
819 
927 
900 

705 

584 
531 
465 
438 
438 

416 
369 
360 
346 
313 

313 
94 
367 
367 
350 


1,065 

1,054 

803 

846 

735 

735 
750 
645 
712 
712 

687 
0 
300 
300 
300 

300 
300 
300 
26 
326 

314 
306 
306 
300 
300 

0 
300 
30 
300 
300 


280 
280 
0 
280 
280 

286 
306 
286 
320 
532 


466 
416 
393 
373 
306 

280 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 
280 


280 
280 
0 
280 
280 

280 

280 

280 

280 

0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
0 


2,747 

2,497 

1,859 

725 

351 

283 
280 
383 
500 
956 


June.  July. 


280 
280 
0 
280 
280 

290 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 


280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 


280 
280 
280 
280 
0 

280 
280 
280 
280 
280 


Aug. 


0 
280 
280 
280 
280 

280 
280 
0 
280 
280 

280 
280 
280 
280 
0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 
280 


280 

280 

280 

0 

0 

280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 
280 


280 

280 

30 

29 

280 

280 
280 
280 
280 
0 


280 
280 
280 

280 
0 

r80 

280 
280 
280 
280 

280 
0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 
0 


280 
0 
280 
280 
280 


Sept. 


265 
265 
265 

265 
0 
265 
265 
265 


280 
.  0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 

280 
280 
0 
280 
280 


Oct. 


270 
270 
270  I 
270 
270 


280 

0 

280 

0 

280 

270 

0 

270 

280 

270 

280 

270 

280 

270 

280 

0 

280 

270 

280 

270 

0 

270 

280 

2T0 

280 

270 

280 

270 

280 

0 

280 

270 

270 

270 

0 

260 

270 

290 

270 

250 

270 

250 

270 

0 

270 

250 

270 

250 

0 

250 

270 

265 

265 

265 

266 

266 
0 
266 

265 
266 
265 
265 
266 


280 
280 
280 
280 
280 

280 
0 
280 
280 
280 

270 
270 
270 
0 
270 

270 
270 
270 
270 
270 

0 
270 
270 
270 
270 
270 


250 
250 
250 
0 
250 

250 

250 ; 

250  I 

250 

250 

0 
250 
2S0 
250 
250 

250 
250 
0 
220 
220 


Nov. 

Dec 

270 

270 

270 

0 

270 

270 

0 

270 

270 

2S0 

270 

250 

270 

250 

270 

250 

270 

0 

270 

4^ 

250 

0 
270 
270 
270 
270 

270 
270 
0 
270 
270 

270 
270 
270 
270 
0 


0 
220 
220 
220 
220 

220 

210 

0 

210 

190 

125 
130 
130 
130 
0 

130 
130 
130 
130 
130 


220 

130 

220 

0 

220 

130 

220 

130 

0 

130 

220 

0 

220 

130 

220 

130 

220 

0 

220 

130 

220 

266 

250 

0 

250 

265 

250 

265 

250 

266 

2S0 

265 

0 

265 

220 

266 

220 

0 

220 

265 

220 

250 
250 
250 
250 
250 

0 

250 

256 

276 

40 

290 
264 
264 
256 
250 
250 


130 
140 
140 
140 
140 

0 
140 
120 
115 
125 

115 
115 
0 
150 
150 

140 
145 
145 
145 
0 

220 

200 

200 

200 

0 

200 

0 

200 

200 

aoo 

300 


230 
220 
230 
0 
330 

220 
230 
220 
330 
220 


FLOW   OF    C0BB088EEC0NTEE   STREAM   AT   OARDINEB. 
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Dcniy  dMutrgey  in  HCOfnd-ftti,  of  Cobbosieecontee  Stream  at  reservoir  dam  at  Gardiner — 

Continued. 


Day. 


1904. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1. 
2. 
3. 
4. 
5. 

6. 

mm 

t. 

8. 

9. 

10. 


ig05.a 


1900.5 


Feb. 

Mar. 

160 

290 

160 

280 

160 

186 

0 

280 

160 

280 

160 

280 

160 

280 

130 

280 

125 

280 

125 

0 

0 

280 

120 

280 

136 

280 

150 

280 

160 

337 

160 

494 

160 

649 

0 

564 

160 

529 

329 

280 

160 

160 

160 

150 

160 

140 

160 

140 

30 

60 

160 

130 

160 

130 

160 

125 

160 

115 

160 

120 

160 

125 

20 

35 

160 

125 

160 

115 

160 

110 

160 

105 

160 

105 

160 

100 

25 

20 

160 

160 

160 

170 

160 

200 

160 

210 

160 

210 

160 

210 

20 

10 

160 

260 

160 

260 

286 

484 

591 

220 

260 

230 

260 

250 

260 

250 

10 

250 

270 

265 

265 

265 

270 

265 

270 

265 

270 

265 

270 

Apr. 


618 
497 
309 
270 
276 

276 
270 
270 
270 
250 

372 
462 
421 
250 
331 

331 

405 

565 

2,652 

2,747 


565 

605 
453 
330 
340 

668 
882 
703 
530 
400 

290 
290 
290 
290 
290 

113 
290 
290 
290 
290 

290 
290 
10 
290 
290 

290 
290 
280 
280 
10 


10 
270 
270 
270 
270 

270 
270 
10 
270 
270 


1.406 
2,129 
1.699 
1,105 
962 

280 
637 
670 
690 
609 

609 
634 
480 
415 
300 

280 
280 
280 
0 
280 
280 


280 
280 
280 
280 
285 

285 
10 
285 
285 
285 

285 
285 
285 
10 
285 

285 
285 
285 
285 

285 

10 
285 
285 
285 
285 

285 
285 

10 
285 

10 
285 


795 
722 
724 
724 
502 

294 
300 
592 
567 
545 


June. 


280 

0 
280 
280 
280 

280 
280 
280 
0 
280 

280 
280 
280 
280 
280 

0 
280 
280 
280 
280 


285 
285 
285 
10 
285 

285 
280 
280 
280 
280 

10 
280 
280 
280 
280 

280 
280 
10 
280 
280 

280 
280 
280 
280 
10 

280 
280 
280 
280 
280 


1,100 

l.OHO 

1,020 

860 

650 

510 
630 
645 
620 
610 


July.  ,  Aug. 


280 
280 
280 
280 
280 

280 ; 

0 
280 

280  I 
280  I 

265  I 
265 
265 
0 
265  I 


Sept.  '  Oct 


Nov. 


Dec. 


265 
265  , 
265  ' 
265  ' 
265 


280 
10 
280 
145 
135 

260 
260 
260 
10 
260 

260 
260 
260 
260 
260 

10 
260 
260 
2<J0 
260 

260 
260 
10 
260 
260 

260 
260 
2tX) 
260 
10 
260 


440 
600 
670 
6(30 
360 

300 
285 
10 
2S0 
275 


265 

0 

250 

220 

0 

265 

265 

250 

220 

220 

265 

265 

250 

0 

200 

0 

2l>5 

250 

220 

180 

265 

265 

250 

220 

•  150 

265 

265 

0 

220 

130 

265 

265 

250 

220 

125 

265 

0 

250 

220 

0 

265 

265 

250 

220 

115 

265 

265 

250 

0 

115 

0 

265 

250 

220 

110 

265 

265 

250 

220 

110 

265 

265 

0 

220 

10 

265 

265 

250 

0 

10 

265 

0 

250 

220 

48 

265 

265 

250 

220 

48 

265 

265 

2% 

0 

100 

0 

265 

250 

220 

100 

265 

265 

250 

220 

100 

265 

0 

200 

220 

100 

265 

250 

100 

260 

220 

10 

115 

180 

260 

220 

220 

115 

180 

260 

10 

220 

115 

10 

260 

220 

220 

115 

180 

260 

220 

220 

10 

180 

10 

220 

220 

180 

195 

260 

220 

220 

180 

195 

260 

220 

10 

180 

195 

260 

220 

220 

180 

195 

260 

10 

220 

180 

10 

260 

220 

220 

180 

195 

260 

220 

220 

10 

195 

10 

220 

220 

180 

195 

260 

220 

220 

180 

195 

260 

220 

10 

180 

195 

260 

220 

220 

180 

195 

260 

10 

220 

ISO 

10 

260 

220 

220 

ISO 

195 

260 

220 

220 

10 

195 

10 

220 

220 

180 

195 

260 

220 

220 

180 

195 

260 

220 

10 

180 

195 

260 

220 

220 

180 

195 

260 

10 

220 

180 

10 

260 

220 

210 

180 

26 

260 

220 

190 

10 

195 

10 

220 

170 

180 

195 

220 

220 

160 

180 

195 

220 

220 

10 

180 

195 

220 

220 

115 

10 

195 

220 

115 

10 

735 

285 

2S0 

280 

275 

780 

10 

2>« 

280 

10 

380 

285 

280 

280 

275 

300 

285 

2H0 

10 

275 

10 

285 

280 

280 

275 

290 

285 

280 

280 

275 

290 

2K5 

10 

2N0 

275 

290 

2H5 

280 

280 

275 

2So 

10 

2S0 

2,S0 

10 

285 

290 

2K) 

280 

275 

«  Leakage  of  dam  during  1905  taken  at  10  sec  ond-feet,  as  determined  by  measurements  during  KJa"). 
&  Leakage  of  dam  during  1906  taken  at  10  second-feet  as  determined  by  measurements  during  1U05. 
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WATER  RESOURCES  OF   KENNEBEC   RIVER   BASIN. 


Daily  discharge,  in  second-feet,  of  Cobbosseecontee  Stream  at  reservoir  dam  at  (Gardiner— 

Continued. 


Day. 


1906 

11 :.. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan.      Feb. 


195 
195 
195 
10 
210 

210 
210  i 
210 
210 
210 

10 
210 
210 
303 
303 

284 
284 
250 
236 
216 
210 


10 
205 
265 
265 
265 

265 
280 
10 
280 
280 

280 
280 
280 
270 
10 

260 
260 
260 


Mar. 


Apr.  Uay. 


10 

I 
610 

270 

625 

270 

625 

270 

625 

270 

625 

270 

1,010 

270 

1,049 

10 

757 

270 

516 

270 

547 

270 

677 

270 

800 

270 

800 

270 

800 

10 

1,040 

270 

1,026 

270 

1,051 

270 

1,061 

270 

1,000 

270 

867 

270 

536 

381 
320 
290 
290 

290 
285 

280 

280 

10 

280 
280 
280 
280 
275 

276 
10 
310 
717 
970 
1,110 


June. 


585 

460 
350 
346 
310 

290 
16 
290 
290 
280 

280 
280 
280 
260 
965 

1,280 

1,160 

980 

310 

324 


July. 


275 
275 
275 
275 
10 

275 
276 
275 
275 
275 

276 
10 
275 
720 
910 

880 
760 
450 
15 
400 
640 


Aug. 


285 
10 
285 
285 
285 

285 
285 
285 
10 
2S5 

290 
290 
290 
290 
290 

10 
290 
290 
285 
285 
2S5 


Sept. 


290 
290 
290 
290 
290 

10 
290 
290 
290 
200 

290 
290 
10 
280 
280 

280 
280 
280 
280 
10 


Oct, 


Not.  I  Dec 

I 


280 
280 

280 ; 

10, 

280  I 


10 
280 
280 
280 
280 


275 
275 
275 
270 
270 


280 

280 

10 

280 

280 

270 

280 

10 

270 

280 

280 

270 

280 

280 

270 

10 

280 

270 

280 

280 

270 

280 

280 

10 

280 

280 

270 

280 

10 

10 

280 

280 

270 

280 

275 

270 

10 

275 

2T0 

280 

160 

270 

280 

275 

10 

280 


270 


Monthly  discharge  of  Cohbossetcontee  Stream  at  reservoir  dam  at  Oardiner. 

[Drainage  area,  240  square  miles]. 


Discharge  in  second-fnet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.per 
sq.  mile. 

Depth  in 
inches. 

1890. 
June  16-30 

356 
374 
290 
290 
393 
445 
300 

0 
0 
0 
0 
0 
0 
0 

281 
281 
244 
261 
283 
345 
250 

1.17 
1.17 
1.02 
1.09 
1.18 
1.44 
1.04 

0.65 

July  (20  days) 

al.35 

August 

1.18 

September 

1.22 

October 

1             1.36 

November 

;            1.61 

December 

1.20 

1891. 
January 

1,120 
912 
2,585 
2,109 
316 
300 
300 
290 
285 
260 
201 
220 

2.585 

0 
0 
515 
300 
0 
0 
0 
0 
0 
0 
0 
0 

0 

483 

556 
1,385 
1,277 

253 

260 

246 

240 

236 

194 
80.3 

147 

2.01 
2.32 
5.77 
5.32 
1.05 
1.08 
1.02 
l.flO 
.983 
.806 
.335 
.612 

2-.'G 

February 

2.42 

March 

6.  as 

April 

5.91 

May 

June 

July 

August 

September 

1.21 
1.20 
1.18 
1.15 
1.10 

Octof)er 

November 

December 

.93 

.71 

The  year ' 

446 

1.86 

2.5.  IS 

1892. 
January 

276 
280 
280 
306 
280 
280 
280 
280 
280 
280 
280 
280 

0 
0 
0 
0 
0 

216 
240 
241 
246 
253 

.900 
1.00 
1.0' 
1.02 
1.05 
.971 
.754 
1.02 
1.01 
.979 
.971 
1.02 

i.m 

February' 

March 

l.OS 
1.18 

April 

1.14 

May 

1.21 

June 

0  1        233 
0           181 
0          244 
0          243 
0          235 
0          233 
0          244 

1.08 

July 

.87 

Aug^ist 

1.18 

SeDtember 

1.13 

October 

1.13 

November 

l.Og 

December 

I.IS 

Tlie  yea  r 

.. ..........    -      —   

.98 

13.30 

«  For  thirty-one  days. 


FLOW   OP   COBBOSSEECONTEE   STREAM   AT  OABDINBR. 
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Monthly  discharge  of  CobboaseeconUe  Stream  at  resenmr  dam  at  Gardiner — Continued. 


JanuAiy... 
February.. 

Manrh 

April 

May 

June 

July 

August.... 
September. 
Octobtf... 
November. 
December. 


Month. 


1883. 


The  year. 


January... 
February.. 

March 

April 

May 

June 

July 

.August 

September. 
October... 
November. 
December. 


18M. 


The  year. 


January... 
February.. 

March 

Aj>ril 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


1806. 


The  year. 


January.. 
Febniary. 

March 

April 

May 

June 

July 


1800. 


August 

September. 

October 

November. 
December. 


Discbaige  in  second-feet. 


Run-off. 


Maximum 


280 

280 

780 

1,079 

2,680 

aoo 

280 
280 
270 
250 
250 
'230 


2,680 


220 
220 
900 
430 
862 
025 
280 
280 
280 
270 
250 
250 


250 
250 
220 
2,6)9 
385 
280 
280 
280 
270 
220 
220 
343 


The  year. 


January 

February 

March 

April 

May  (30  days) 

June 

July 

Augupt 

September 

October 

November 

December 


18Q7. 


The  year. 


451 
280 
2,698 
1,236 
300 
280 
280 
280 
270 
250 
2.'>0 
250 


2,698 


250 
550 
306 
650 
914 
679 
2SG 
280 
280 
280 
270 
280 


914 


Minimum. 


0 
0 
0 
0 
307 
0 
0 
0 
0 
0 
0 
0 


0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
14 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
300 
0 
0 
0 
0 
0 
0 
0 
0 


Mean.     Sec.-ft.per  Depth  in 
sq.  mile.       inches. 


235 
250 
395 
608 
1,025 
249 
226 
237 
197 
179 
187 
177 

330 


0.970 
1.04 
1.65 
2.53 
4.27 
1.04 
.9«2 
.988 
.821 
.746 
.779 
.738 

1.38 


1. 
1, 
1. 
2. 
4. 
1. 


192 
189 
341 
273 
301 
327 
226 
244 
217 
218 
206 
202 


218 
183 
163 
773 
240 
233 
23f* 
238 
200 
101 
144 
186 


232 
235 
1,101 
812 
229 
243 
235 
227 
210 
202 
186 
210 


34t 


0 
0 
0 
14 
0 
0 
0 
0 
0 
0 
0 
0 


210 
225 
220 
438 
411 

2:18 
235 
243 
201 
234 
231 


0 


272 


.800 
.788 
1.42 
1.14 
1.27 
1.36 
.942 
1.02 
.904 
.906 
.867 
.842 


1.02 


13 
.08 
.90 

82 
.92 

16 
l.OD 
1.14 
.92 
.86 
.87 
.85 

18.74 


.92 

.82 

1.64 

1.27 

1.46 

1.52 

1.00 

1.18 

1.01 

1.05 

.07 

.07 

13.00 


.008 
.702 
.679 
.322 
1.00 
.971 
.979 

.833 
.421 
.600 
.775 


.77 


l.tt) 

.70 

.78 

.36 

1.15 

1.08 

1.13 

1.14 

.93 

.49 

.67 

.90 

10.47 


.967 
.979 
4.59 
3.38 
.954 


1.11 
1.06 
5.29 
3.77 
1.10 


1.01 

1.13 

.979 

1.13 

.946 

1.00 

.912 

1.02 

.842 

.97 

.775 

.86 

.875 

1.01 

1.43 

19.  ."W 

.875 

1.01 

.938 

.08 

.917 

1.06 

1.82 

2.03 

1.71 

«1.97 

1.60 

1.78 

.992 

1.14 

.979 

1.13 

1.01 

1.13 

.838 

.97 

.97.') 

1.09 

.962 

1.11 

1.15 


40 


a  For  30  days. 
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Monthly  discharge  of  Cobbosseecontee  Stream  at  re$ervoir  dam  at  Gardiner — Continued. 


Januarj- 

February 

March 

April  (28  days) 

May 

June 

July 

Aui^ust 

ft'ptember 

October 

Novembftf 

December 


Month. 


1H98. 


Diachaige  in  seoond-feet. 


Maximum.  Minimum. 


280 

^804 

1,261 

1,038 

478 

280 

280 

280 

270 

2S0 

250 

270 


The  year. 


January.. 
February. 
March.... 

April 

May 

June 

July, 


1800. 


August 

September. 

October 

November. 
December. 


The  year. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
Noveml)er. 
December. 


1900. 


The  year. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

SeptenilHT. 
OctolKT... 
NovemlxT. 
December. 


1901. 


The  vear. 


January... 
February.. 

March 

April 

May 

Juiie 

July , 

August 

S<'pteinber. 
OotolHT... 
NovpnilxT. 
I)ec«nnber. 


1902. 


The  year. 


270 

270 

280 

1,427 

aoo 

280 
280 
280 
270 

leo 

180 
180 


1,427 


220 

2,194 

2,316 

1.380 

1,422 

300 

280 

275 

260 

230 

220 

240 


2,316 


250 

220 

1,404 

3.205 

483 

510 

280 

280 

280 

270 

250 

2,700 


3,205 


1,6*2 
463 
2,'«00 
1,803 
713 
2S0 
280 
280 
280 
280 
270 
290 


2.400 


0 

0 

as7 

0 
0 
0 
0 
0 
0 
0 
0 
0 


Mean. 


0 
0 
815 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
260 
0 
0 
0 
0 
0 
0 
0 
0 


0 

280 

746 

94 

0 

0 

0 

0 

0 

0 

0 

0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


236 

aoi 

843 
560 
305 
243 
226 
239 
219 
200 
208 
233 


226 
231 
235 
776 
245 
243 
226 
239 
166 
86.2 
131 
116 


243 


119 
453 
1,365 
964 
544 
245 
222 
230 
204 
180 
172 
187 


407 


201 
149 
299 

254 
2^6 
235 
2«4 
229 
219 
205 
441 


374 


450 
287 
1,364 
691 
336 
233 
227 
235 
2  3 
239 
2^5 
228 


396 


Ran-oil. 


Sec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


a979 
1.25 
3.51 
2.46 
1.27 
1.01 
.942 
.996 
.913 
.833 
.867 
.971 


1.33 


-I- 


.942 
.962 
.979 
3.23 
1.02 
1.01 
.942 
.996 
.692 
.359 
.546 
.483 


1.01 


.496 
1.89 
&69 
4.02 
2.27 
1.02 
.925 
.958 
.880 
.750 
.717 
.779 


1.70 


.838 
.821 

1.25 

7.23 

1.06 

1.15 
.979 

1.02  ; 
.954  , 
.912  I 
.854 

1.84 


1.56 


1.88 
1.20 
&«8 
2.88 
1.40 
.9^1 
.9^ 
.979 
1.01 
.906 
.938 
.9S0 


1.65 


LIS 
1.30 
4.  OS 
2.75 
1.46 
1.13 
1.09 
1.15 
1.02 
.96 
.97 
1.12 


18.13 


1.09 

1.00 

1.13 

3.60 

1.18 

1.13 

1.0b 

1.15 

.77 

.41 

.61 

.56 


ia72 


.57 

1.97 

6.56 

4.48 

2.62 

1.14 

1.07 

1.10 

.95 

.86 

.80 

.90 


02 


.97 
.65 
1.44 
&07 
1.22 
1.28 
1.13 
1.18 
1.05 
1.06 
.ft5 
2.12 


21-12 


2.17 
1.25 
<L55 
a21 
1.61 
1-08 
1.09 
1.13 
1-13 
1.15 
1.05 
1.10 


22. 5S 


a  For  30  days. 
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Monthly  dMuarge  of  Cobhasseecontee  Stream  at  reservoir  dam  at  Gardiner — Continued. 


Month. 


January.. 
February. 

March 

April 


1903. 


May 

June 

July 

August... » 
September.. 

October 

November. . 
December.. 


The  year. 


1904. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
C)ct'»ber... 
November. 
December. 


The  year. 


1905. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1906. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


Diachaige  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 
0 

Mean. 

Sec.-f  t.  per 
sq.  mile. 

0.925 

Depth  in 
inches. 

2T0 

222 

1.07 

776 

0 

286 

1.19 

1.24 

3,275 

564 

1,571 

6.55 

7.55 

1,085 

0 

455 

1.90 

2.12 

280 

0 

235 

.979 

1.13 

280 

0 

243 

1.01 

1.13 

280 

0 

235 

.979 

1.13 

270 

0 

232 

.967 

1.11 

270 

0 

220 

.917 

1.02 

250 

0 

205 

.854 

.98 

220  ,                   0 

126 

.525 

.59 

220  '                  0 

133 

.554 

.64 

3,275                    0 

347 

1.45 

19.71 

200 

0 

157 

.654 

.75 

180                    0 

136 

.567 

.61 

649                  '   0 

278 

1.16 

1.34 

2,747                     0 

493 

2.05 

2.29 

2,747                     0 

778 

a  24 

3.74 

280 

0 

243 

1.01 

1.13 

280 

0 

223 

.929 

1.07 

265 

0 

231 

.962 

i.n 

265 

0 

221 

.921 

1.03 

265 

0 

220 

.917 

1.06 

250 

0 

188 

.783 

.87 

220  .                  0 

136 
275 

.567 

.65 

2.747 

0 

1.15 

15.66 

160 

10 

127 

.529 

.61 

160 

20 

141 

.588 

.61 

501 

10 

166 

.692 

.80 

882 

10 

347 

1.45 

1.62 

285 

10 

240 

1.00 

1.15 

285                   10 

245 

1.02 

1.14 

280                    10 

213 

999 

1.02 

260 

10 

223 

.929 

1.07 

220 

10 

192 

.800 

.89 

220 

10 

175 

.729 

.84 

180 

10 

143 

.506 

.66 

195 

10 

158 

.658 

.76 

882 

10 

1VI8 

.823 
.825 

11.18 

303 

10 

198 

.05 

280 

10 

23k) 

.983 

1.02 

270 

10 

235 

.979 

1.13 

1,061 

10 

610 

2.54 

2.83 

1,110 

10 

436 

1.82 

2.10 

1,280 

16 

569 

2.37 

2.64 

910 

10              377 

1.57 

1.81 

780 

10              285 

1.19 

1.37 

290 

10  1           240 

1.00 

1.12 

280 

10  ,            245 

1.02 

1.18 

280 

10 

240 

1.00 

1.12 

275 

10 

221 

.921 

1.06 

1,280 

10 

324 

1.35 

18.33 

1 
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REIiATION    OF    RUN-OFF    TO    PRECIPITATION. 
KENNEBEC  RIVER  AT  WATERVILLE. 

From  the  table  of  average  {Precipitation  on  the  Kennebec  drainage 
basin  (p.  22),  and  that  of  mean  monthly  run-off  (pp.  57-59),  the 
following  table  has  been  prepared,  covering  the  run-off  and  precipita- 
tion for  the  period  1893  to  1905,  inclusive.  The  gage  heights  kept  of 
Moosehead  Lake  level  enable  a  correction  to  be  made  for  the  amount 
of  water  stored  in  the  lake  since  May,  1895,  and,  as  explained  on  page 
49,  the  run-off  at  Waterville  has  been  computed  as  if  water  had  not 
been  stored,  the  effect  of  evaporation  of  water  while  in  storage,  how- 
ever, being  neglected.  The  ratios  of  run-off  to  rainfall  thus  corrected 
for  storage  are  also  given  in  this  table. 

Runoff  and  precipitation  in  Kennebec  River  basin  above  WatervilUt  Jf«.,  1893-1905, 

inclusive^  by  months. 

[Orainage  area,  4,270  square  mUes.] 


Month. 

Precipita- 
tion in 
inches. 

2.1 
3.3 
2.6 
2.1 
5.3 
2.2 
2.4 
10 
3.1 
6.0 
2.4 
2.9 

Run-off  in 
drains^ 

Observed 
run-off. 

1  inches  on   ' 
^  area. 

Estimated 
run-off    , 
without 
storage. 

Ratio  of  run-off  to 
precipitation. 

1,.  -          Foresti- 

obi?ved    "?^,CS; 
run-off.    .'*?,!'2iS?' 

1»R. 
January 

0.46 

.57 

1.13 

3.05 

&23 

3.90 

1.56 

.61 

.53 

.63 

.58 

.43 

a22 

.17 

.43 

1.45 

1.55 

Fpbniary 

If  arch 

April 

Mav 

June 

1.81 
.65 
.15 

July 



Au^st       

SeptemJ)or 

.17 
.10 
.24 
.15 

October 

Novenil>or 

Dcccml'>er 

The  vear 

38  4 

21.78 

.57  1 

*1«94. 
January 

2.4 

1.8 
1.6 
1.2 
4.6 
4.6 
2.3 
2.9 
5  0 
4.8 
2.5 
2  3 

.44 

.18   ... 

Februarv  

.43 
1.06 
3.  S3 
2.58 

.24    ... 

March 

.68  1 

April     

3.19 
.56 

Miiv  

June 

2.03 

1.54 

.80 

.44   

Julv   

.67    

Au^U8t 

.28 

September 

.72 

1.01 

.98 

.52 

.14  1 

Oct  ober 

.21    '. 

Noveml)er 

.30' 

December 

.23    

The  year 

36  0 

15.97 

.44    

1895. 
January 

2.8 
.9 
1.6 
4.4 
2.8 
2.9 
3.2 
4.3 
1.6 
1.7 
6.1 
4.7 

.65 
.44 

.54 

6.25 

2.58 

1.67 

.95 

.73 

.46 

.34 

1.46 

1.62 

1 
.20' 

Feliruary 

.40  ' 

Ma  rch 

.34   

April  

1.42  ' 

Mhv 

3.02 

.80 

i68 

.44 

-  .05 

.47 

2.05 

2.23 

.92  '               i  06 

Jime 

July 

.  58  1                 .31 
.30                   .21 

August 

.17  1                    10 

September 

.20              —  .OS 

October 

.20  ,                  .28 

No  vem  ^)er 

.24                    .34 

Doceml»er 

.34                   .4g 

The  year 

37.0 

17.68 

.47 

. 
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Run-off  and  precipitation  in  Kennebec  River  basin  above  Waterville,   Me.,  1893-1905^ 

inelun7>ej  by  months — Continued. 


Month. 


PrecipiU- 
tion  in 
inches. 


1806. 


January. . . 
February. 

March 

AprU 

Ma] 


lay. 


June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1807. 


January.. 
February. 
March.... 

Aj)ril 

May 


June 

July 

August 

September. 

October 

November. 
December. 


The  year. 


18B6. 


January. . 
February, 

March 

April 

May. 


June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


IcWa 


January.. 
February, 

March 

AprU 

May. 


June 

July 

August 

September. 

October 

November. 
December. 


The  year. 


I 


0.7 
3.7 
7.0 
2.0 
2.7 
2.5 
14 
3.6 
4.6 
3.5 
3.3 
l.l 


30.1 


3.6 
1.9 
3.2 
3.3 
4.0 
3.6 


7. 
3. 
3. 
1. 
4. 


2 

8  • 
0  I 

0  j 
4 


3.2  I 
43.1  I 


38.3 


2.4 
3.3 

4.6 
.9 
2  2 
1.8 
5.4 
.9 
3.0 
1.5 
2.4 
2.5 


30.9  ! 


Run-off  In  inches  on 
.    drainage  area. 


I 


Ratio  of  run-oil  to 
precipitation. 


Observed 
run-off. 


1.16 

.72 

3.54 

7.16 

4.60 

1.44 

1.44 

.85 

.89 

.  99 

2.36 

.74 


Estimated 

run-off 

without 

storage. 


For 

observed 

run-off. 


For  esti- 
mated run- 
off without 

storage. 


25.89 


.97 
.90 
1.07 
6.63 
7.26 
3.39 
3  54 
1.97 
1.19 
.71 
1.48 
1.44 


30.55 


4.9 

.87 

.85 

6.8 

.m 

.72 

1.0 

3.04 

2.71 

2.2 

7.79 

8.95 

1.6 

6.78 

6.82 

3.3 

2.61 

2.04 

1.5 

1.06 

.42 

3.7 

.84 

.42 

3.3 

.68 

.60 

4.4 

1.09 

1.28 

4.3 

1.35 

1.72 

1.3 

.71 

.86 

27.65 


.64 

.58 

.87 

6.27 

5.74 

2.30 

1.37 

.  cW 

.48 

.34 

.59 

.74 


20  81 


05 
74 
03 

58 
53 
96 
39 
56 
75 
65 
64 
87 


30.65 


27.39 


.65 
.39 

.82 
7.15 
6  02 


72 
25 
54 
07 
17 
60 
85 


20.13 


.27 
.48 
.33 
2.01 
1.48 
.04 
.40 
.52 
.40 
.71 
.34 
.45 

.71 


.26 
.30 
.32 
2.30 
1.54 
.82 
.47 
.41 
.25 
.65 
.37 
.50 


.71 


.18 

.17 

.12 

.11 

3.04 

2.71 

3.54 

4.07 

4.24 

4.26 

.70 

.62 

.71 

.28 

.23 

.11 

.21 

.18 

.25 

.20 

.31 

.40 

■  04 

.  66 

.72 

.72 

.27 

.23 

.17 

.12 

.19 

.18 

6.96 

7.95 

2.61 

2.74 

1.28 

.96 

.25 

.23 

.99 

.60 

.16 

.02 

.23 

.     .11 

.24 

.25 

.30 

.34 

.67 

.65 

3697— IBR  19&--07- 


S 
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Run-off  and  preeipiiatum  in  Kennebec  River  haein  above  Watenntle,  Me.,  1S9S-1905, 

xndueivey  by  month* — Continued. 


Muntb. 


January. . . 
Februarr.. 
lUrcb 

iC::::::: 

June 

July 

August 

September. 
October... 
November. 
December. 


1000. 


Precipita- 
tion in 
incbea. 


Tbe  year . 


Janury.. 
February. 
Itoich.... 


1001. 


June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


1002. 


January.. 
February. 
March.... 

April 

llay 

June 

July. 


August 

September. 
October... 
November. 
December. 


The  year. 


1003. 


January.. 
February. 

March 

April 

Mai 


i*y 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


&8 
&0 
1.3 
4.6 
3.0 
4.6 
1.8 
3.1 
3.4 
6.5 
1.0 


48.5 


2.7 
1.5 

ao 

2.3 

a8 

3.9 

a9 

22 

2.8 
2.3 
7.6 


429 


29 

ao 

8.3 

as 

4.3. 

&1 
27 
4.5 

as 

4.9 
1.2 
4.0 


49.0 


a9 
a4 


5l 
1. 

4! 
4. 
29 
.9 
27 
L4 
29 


35.7 


Run-off  in  Inches  on 
drainage  area. 


Ratfo  of  run-off  to 
precipitation. 


Estimated 

Observed 

run-off 

run-off. 

without 

storage. 

0.64 

0.66 

221 

260 

2  47 

2  63 

7.43 

8.37 

7.63 

7.02 

2  64 

210 

1.55 

1  38 

1.13 

61 

.74 

.20 

.83 

.75 

1.66 

200 

1.11 

1.11 

Z  I 


30.04 


.  86 

.61 

L30 

ia7 

409 
215 


1.38 

1.13 

.74 

.79 

.63 

a  21 


27.60 


1.04 
.02 
7.76 
5.70 
4.55 

ao8 

211 
1.36 
1.10 
L42 

1.18 
1.18 


32  40 


1.06 

.07 

5l23 

4.30 

1.9G 

1.75 

1.40 

1.04 

.65 

.52 

.38 

.d7 


19.66 


For 

observed 

run-off. 


0.11 
.33 
.« 
5l72 
1.66 
.68 
.34 
.63 
.24 
.24 
.26 
.58 


For  esti- 
mated run- 
off without 

storage. 


32  65 


1.06 

.70 

605 

4.33 

1.01 

1.41 

•  «w 

.80 

.31 

.21 

.22 

a.  37 


al8L28 


.66 


.28 

.29 

.03 

226 

ao2 

.36 
.29 
.36 
.73 
.10 
.27 
.13 


.65 


a  From  December.  1003,  to  April.  1904,  inclusive,  no  correction  made  for  storage. 


0.12 

.3» 

.53 

&44 

1.72 

.56 
.30 
.34 
.0© 
.22 


30.60 

62 

.« 

.71 

.32 

■ 

.26 

.44 

.40 

.25 

1.04 

.33 

.Z 

12  55 

1.70 

ZQff 

a  94 

L78 

L71 

L70 

.57 

.45 

.86 

.35 

1.17 

.20 

.90 

.38 

.33 

i: 

.46 

.28 

.16 

.46 

.27 

.-20 

2  71 

.27 

.3i> 

26^42 

.64 

.»C 

L23 

.36 

42 

.77 

.31 

.3fi 

808 

.94 

.9: 

6i79 

1.75 

20fi 

4.59 

L06 

LOT 

a87 

.65 

.64 

1  54 

.78 

.5: 

1.07 

.30 

.24 

1.07 

.29 

.2^ 

1.42 

.20 

.» 

L46 

.06 

1.22 

.76 

.30 

.19 

b. 


2> 


2^ 


-»> 


5: 
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Run-off  and  precipitation  in  Kennebec  River  basin  above  Waterville,  Me.,  1893-1905, 

incliLsive,  by  months — Continued. 


Month. 


Precipita- 
tion in 
inches. 


Run-off  in  inches  on 
drainage  area. 


Ratio  of  run-off  to 
precipitation. 


January.. 
February. 

March 

April 

May 

June . 


1904. 


July 

August 

September, 
October... 
November. 
December. 


3.0 
1.5 
2.9 
Sl4 
5.8 
2.9 
&1 
4.9 
5.8 
2.4 
1.5 
1.6 


The  year. 


42.8 


January.. 
February. 

March 

AprU 

Mav 


1905. 


June 

July 

August 

September. 
October... 
November. 
December. 


3.9 
1.1 
J.  3 
2.1 
3.1 
3.9 
4.2 
2.1 
4.2 
LO 

a4 

2.9 


The  year. 


33.2 


1 

Estimated 

For 

observed 

run-off. 

For  esti- 

Obwrved 

run-off 
without 

mated  run- 

run-off. 

off  without 

1 

1 

storage. 
aa26 

storage. 

a26 

0.09 

ao9 

1               .23 

1.23 

.16 

.16 

1.02 

a  1. 02 

.35 

.35 

3.90 

<»3.^ 

.72 

.72 

&50 

7.24 

.97 

1.25 

2.16 

1.81 

.74 

.62 

1.44 

1.15 

.28 

.23 

^  27 

.82 

.26 

.17 

1.12 

1.18 

.19 

.20 

1.27 

1.63 

.53 

.68 

•  OO 

.84 

.59 

.56 

.74 

.48 

.4ti 
.46 

.30 

19.89 

a  20.  56 

.48 

.83 

.16 

.21 

.04 

.64 

.35 

.58 

.31 

1.42 

■  1.58 

L09 

1,22 

a52 

4.45 

1.68 

2.12 

2.83 

a53 

.91 

1.14 

1.75 

1.50 

.45 

.30 

1.26 

.82 

.30 

.20 

.86 

.37 

.41 

.18 

.78 

.52 

.18 

.12 

.48 

.21 

.48 

.21 

.60 

.48 

.48 

.14 

.56 

.40 

.19 

.14 

15lS2 

• 

14.37 

.47 

.43 

•  From  December,  1903,  to  April,  19(M,  inclusive,  no  correction  made  for  storage. 

The  subjoined  table  shows  the  observed  average  monthly  discharge 
at  Waterville  from  1893  to  1905  and  from  1896  to  1905;  the  estimated 
average  monthly  discharge  at  Waterville  from  1896  to  1905  if  no 
water  had  been  stored;  the  average  monthly  precipitation  from  1893 
to  1905  and  from  1896  to  1905;  and  the  ratio  of  the  run-off  to  precipi- 
tation. 

The  effect  of  storage  on  the  distribution  of  seasonal  run-off  is 
clearly  shown  by  a  comparison  of  the  last  two  columns  in  the  table. 
During  April  and  May  water  is  being  stored;  from  June  to  September 
inclusive  this  stored  water  is  being  let  out ;  and  during  the  remainder 
of  the  year  there  is  little  effect  from  storage. 
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Summary  of  run-of  and  precipitation  in  Kennebec  River  heuin  above  Watervillej  Me., 

1893-1905,  inclusive. 


[  Drainagp  arpa.  4,270  square  miles.] 


Run  -  off  in 
fwt    per 

mile. 


Month. 


Observed 
run-off. 


Jiinuary 0.67 

February 

March..'. i    2.03 

April 

May 

June 

July 

August 

September 

October 

November 

December 


1S93- 

ISJKi- 

1905, 

1905. 

1 

0.67 

a  72 

.74 

.82 

2.03 

2.40 

1     5l29 

Sl70 

4.30 

4.43 

1    Z19 

2.17 

1.63 

1.44 

.90 

.98 

.70 

.75 

.60 

.73 

.98 

1.00 

.81 

.93 

second- 
square 


Esti- 
mated 
run-off 
with- 
out 
stor- 
age. 


Run-off  in  Inches  on 
drainage  area. 


Observed 
run-off. 


189&- 
1905. 


a68 

.12 

2.49 

a44 


i8ea- 

1905. 


4.67 

1.82 

1.11 

.67 

.53 

.69 

1.13 

1.01 


a77 

.77 

2.34 

&90 

4.96 

2.44 

1.88 

1.04 

.78 

.80 

1.09 

.93 

Total 

Monthly  average. 


1.  74       1.  84 


1.83 


2a  70 
1.98 


1896- 
1905. 


a83 

.85 

2.77 

&36 

5l11 

^42 

1.66 

1.13 

.84 

.84 

1.12 


Esti- 
mated 
run-off 
v«ltli- 
out 
stor- 
age. 


0.78 
.75 
2.87 
7.18 
5i38 
2.03 
1.28 
.77 

.80 
1.26 


1.07 

1.16 

2&00 
2.08 

24.85 
2.07 

Precipita- 
tion in 
inches. 


1806-     1803- 
1905.       190S. 


3.15 
3.00 
3.74 
178 

a44 

a56 
aos 
ass 
ass 
ao9 
a  21 
aoo 


39.63 

aso 


1896- 
1905. 


aae 
aao 

4.28 
2.84 
a20 

a66 

438 

a  21 
aao 

2.76 

ao7 

2.90 


4a  35 

a36 


Ratio  of  run-off  to 
precipitation. 


For  ob- 
served run- 
off. 


1893- 
1905. 


a  24 
.26 
.63 
2.12 
1.44 
.60 
.47 
.31 
.23 
.26 
.34 
.31 


1806- 
1905. 


a25 
.26 
.65 
2.24 
1.60 
.66 
.38 
.35 
.25 
.30 
.36 
.37 


60 


.62 


For 
esti- 
mated 
run-off 
with- 
out 
stor- 
age. 


1896- 
1905. 


a23 
.23 
.67 
2.53 
L6S 
.55 
.29 
.24 
.17 
.29 
.41 
.40 


.62 


RUN-OFF  AND    PRECIPITATION    ON    COBBOSSEECONTEE  STREAM 

AT  GARDINER. 


The  following  table  has  been  prepared  for  precipitation  and  run-off 
on  Cobbosseecontee  Stream  at  Gardiner,  covering  the  period  1891  to 
1905,  inclusive,  precipitation  being  taken  from  the  records  at  Gardiner, 
except  for  a  few  Lewiston  records  during  1891-92.  It  must  be  kept 
in  mind  that  the  run-off  from  this  drainage  basin  is  controlled  to  a 
very  large  extent  by  lake  storage,  and  for  that  reason  the  monthly 
ratios  are  not  in  general  the  actual  run-off  ratios.  The  mean  results 
for  the  year  are,  however,  'probably  not  greatly  affected  in  this  way, 
although  the  general  effect  of  storage  is  to  reduce  the  amount  of  these 
ratios. 
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Run-off  cmd  precipitation  in  basin  of  Cobbosseecontee  Stream  above  Gardiner^  Me.,  1891 

1905f  indufive. 

[Drainage  area,  240  square  miles.] 


Month. 


1891. 

January 

February 

March 

April 

May 

June , 

July 

AufruBt 

September 

October 

November 

December 

The  year.. 

1892. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . 

1893. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Precipi- 
tation 
in  inches. 


The  year . . 

1894. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . . 


8.10 
3.89 
7.03 
2.89 
2.60 
3.64 
5.27 
2.97 
1.00 
2.40 
2.66 
5.27 


47.72 


Run-ofI 
in  inches 
on  drain- 
age area. 


2.70 
4.79 
3.18 
2.52 
4.66 
2.56 
1.12 
3.27 
3.23 
5.90 
1.83 
5.13 


40.89 


3.30 
1.99 
1.44 
1.86 
5.84 
1.18 
2.30 
3.08 
3.81 
4.25 
2.21 
2.80 

34.06 


2.32 
2.42 
6.66 
5.94 
1.21 
1.20 
1.18 
1.15 
1.10 
.932 
.374 
.706 


Ratio 
o(  run- 

ott  to 
precipi- 
tation. 


Month. 


25.18 


1.13 
1.06 
1.90 
2.82 
4.92 
1.16 
1.09 
1.14 
.916 
.860 
.860 
.851 


18.74 


Precipi- 
tation 
in  inches. 


1895. 
0. 29     January 

.62      February.. 

.95     March 

2.06   '  April 

.47   I  May 

.33     June 

.22     July 

.39  I   Ai3guf>t  

1.10  '   September. 

.39      October 

.14   1  November. 

.13      December.. 


.53 


The  year . 


5.52 

1.04 

.19 

2.21 

1.06 

.49 

2.43 

1.18 

.49 

1.05 

1.14 

1.09 

4.62 

1.21 

.26 

7.22 

1.08 

.15 

3.18 

.869 

.27 

8.11 

1.18 

.16 

I         4.48 

1.13 

.25 

1.81 

1.13 

.63 

1          4.54 

\:n 

.24 

1          1.49 

.79 

46.66 

13.30 

.28 

1896. 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

.24      Noveml)er.. 


The  year . 


;  1897. 

.  42     January 

.23      February... 

.60     March 

1.12  I    April 


1.05   .  May. 

.45     June 

.98     July 

.35   I  August 

.28  Septeral)er. 
.15  '  October... 
.  47  November. 
.17  '   December. 


46 


The  year 


.922 
.821 
1.64 
1.27 
1.46 
1.52 
1.09 
1.18 
1.01 
1.05 
.967 
.971 

13.90 


.28 

.41 

1.14 


1898. 

January 

February.. 
March 


.68      April. 
.25  I   May. 
1.29  '  June. 
.47      July. 
.38 
.27 


August 

Septeml)er, 


25  .    October, 


.44 

,35 

41 


November. 
Decern  l)er. 


2.50 
1.64 
2.48 
4.83 
1.60 
2.01 
4.55 
3.28 
1.21 
1.82 
6.85 
4.40 


37.07 


.87 
5.25 
7.19 
2.02 
2.80 
1.94 
3.18 
2.88 
7.60 
2.M 
4.12 
1.62 


42.01 


4.51 
2.13 
4.30 
2.86 
5.94 
4.32 
3.15 
2.GC 
3.11 
.92 
5.99 
3.83 


43.72 


The  year 


5.54 
5.45 
1.76 
3.44 
1.60 
3.56 
.98 
3.73 
2.90 
6.23 
4.57 
2.74 

42,50 


Run-off 
in  inches 
on  drain- 
age area. 


1.05 
.794 
.783 
.359 
1.15 
1.08 
1.13 
1.14 
.929 
.485 
.669 
.898 

10.47 


1.01 
.977 
1.06 
2.03 
1.97 
1.78 
1.14 
1.13 
1.13 
.966 
1.09 
1.11 


15.39 


1.13 
1.30 
4.05 
2.75 
1.46 
1.13 
1.09 
1.15 
1.02 
.960 
.607 
1.12 

18.13 


Ratio 
of  run- 
off to 
precipi- 
tation. 


0.42 
.48 
.32 
.74 
.79 
.54 
.25 
.35 
77 
.27 
.10 
.20 


,28 


1.11 
1.06 
5.29 
3.77 
1.10 
1.13 
1.13 
1.09 
1.02 
.971 
.8().'> 
1.01 

19.  r>o 


1.28 
.20 
.74 

1.87 
.39 
.  on 
.35 
.38 
.13 
.37 
.21 
.67 

.46 


.22 
.46 
.25 
.71 
.33 
.41 
.36 
.43 
.36 
1.05 
.18 
.29 


.35 


.20 
.24 

2.30 
.80 
.91 
.32 

1.10 
.31 
.34 
.10 
.21 
.41 

.43 
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Runoff  arid  predpilation  in  basin  of  Cobbosseecontee  Stream  above  Gardiner ,  Me.,  1891- 

1905,  inclusive — Continued. 


Month. 


Pwclpl- 

tatiou 

in  Inches. 


1899. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Octol)er 

November 

r>ecember 

The  year . . . 

1900. 

January 

February 

March 

April 

May 

June 

July 

Au8:u8t 

September 

October 

November 

December 

The  year . . . 

1901. 

January 

February 

March 

April 

May 

June 

July 

Auf^st 

September .« 

October 

November 

December 


The  year.. 


1902. 

January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

Novemt)er. . 
December.. 


The  year . 


3.41 
3.10 
5.56 
1.19 
1.87 
2.43 
5.48 
1.08 
3.90 
!.») 
2.42 
2.61 


Run-off 
in  inches  i 
on  drain- 
age area 


34.90 


51.12 


51.45 


46.15 


1.09 
1.00 
1.13 
3.60 
1.18 
1.13 
1.09 
1.15 
.772 
.414 
.609 
.557 


13.72 


7.19 

.572 

8.96 

1.97 

7.23 

6.56 

2.50 

4.48 

5.42 

2.62 

1.34 

1.14 

1.87 

1.07 

2.77 

1.10 

2.45 

.948 

4.47 

.865 

5.28. 

.800 

1.64 

.898 

3.78 

.966 

1.76 

.647 

6.25 

1.44 

6.43 

8.07 

3.97 

1.22 

1.36 

1.28 

4.26 

1.13 

5.54 

1.18 

2.08 

1.06 

4.18 

1.05 

2.41 

.953 

9.43 

2.12 

21.12 


2.67 

2.17 

1.70 

1.25 

10.33 

6.55 

3.71 

3.21 

2.01 

1.61 

4.52 

1.08 

2.07 

1.09 

4.40 

1.13 

3.22 

1.13 

4.90 

1.15 

1.21 

1.05 

6.35 

■1.10 

22.52 


Ratio 
of  run- 
off to 
precipi- 
tation. 


0.32 
.32 
.20 

3.02 
.63 
.47 
.20 

1.06 
.20 
.22 
.25 
.21 


Month. 


Precipi- 
tation 
in  Inches. 


19ai. 

January 

February . . . 

March 

April 

May 

June 

July 

Augusr 

Sep  torn  l)er. . 

Octolx*r 

November.. 
December.. 


.—I 


39 


The  year . 


1904. 

.08  I  January 

.  21      February . . , 

.91     March 

1.79      April 

.48  ■,  May 

.85     June 

.57  ,  July 

.40      August 

.39  I   September.. 

.19      Octol)c>r 

.15      November.. 
.55      December.. 


23.02    I 


.  45  The  year 

1905. 

.  26     January 

.37  ,;  February 

.23  ''  March 

1.25      April 

.31      May 

.94     June 

.27  ,   July 

.21      August 

.51      September 

.25      October 

,39      Novoml)er 

.2?     December 


.41 


The  year 


,81 
,74 
,63 
,87 
.80 
.24 
.53 
.25 
.35 
.23 
.87 
,21 


49 


Run-off 
fn  inches 
on  drain- 
age area. 


Ratio 
of  run- 
off to 
precipi- 
tation. 


4.54 
3.63 
6.65 
1.42 
.45 
5.12 
4.77 
2.90 
1.34 
3.S2 
1.63 
3. 56 


39.83 


4.12 
2.24 
3.71 
7.10 
3.95 
1.29 
1.25 
4.53 
5.09 
2.02 
2.39 
2.28 


1.07 
1.24 
7.&5 
2.12 
1.13 
1.13 
1.13 
1.11 
1.02 
.985 
.586 
.639 


19.71 


39.97 

,      15.66 

4.85 

.61    ! 

1.32 

.612  I 

.94 

.798 

2.10 

1.02 

2.17 

1.15 

4.83 

1.14 

4.52 

1.02 

2.03 

1.07 

4.09 

.893 

.78 

.84 

3.95 

.665 

3.12 

.759 

34.70 

11.18 

0.24 
.34 

1.13 
1.49 
2.51 
.22 
.24 
.38 
.76 
.26 
.36 
.18 


.50 


.754 

.18 

.612 

.27 

1.34 

.36 

2.29 

.32 

3.74 

.95 

1.13 

.88 

1.07 

.86 

1.11 

.25 

1.03 

.20 

1.06 

.53 

.874 

.37 

.654 

.29 

,39 


.13 

.46 
.85 
.n 
.53 
.24 
.23 
.53 
.22 
1.08 
.17 
.24 


.J2 
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The  following  table  shows  for  the  whole  period  the  run-off  and  pre- 
cipitation, and  the  ratio  of  these  two  factors,  by  calendar  months,  just 
as  was  done  for  Waterville.  It  will  be  noted  that  the  mean  yearly 
ratio  of  run-off  to  precipitation  at  Gardiner  is  0.41,  whereas  at  Water- 
ville for  the  period  1896  to  1905  it  is  0.62,  both  for  observed  run-off 
and  for  that  corrected  for  storage.  The  average  yearly  discharge  at 
Gardiner  is  1.28  second-feet  per  square  mile  of  drainage  area;  at 
Waterville  (1896-1905)  it  is  1.84  second-feet.  For  the  longer  period, 
1893  to  1905,  at  Waterville  the  ratio  of  run-off  to  precipitation  and 
the  average  yearly  discharge  are  slightly  less,  being  respectively  0.60 
and  1.74  serond-feet. 

SuTnmary  of  run-off  and  precipitation  in  basin  of  Cobhosseecontee  Stream  above  Chxrdiner^ 

Me.,  1891-1905,  inclunve. 

[Drainage  area,  240  square  milea.] 


Month. 


Janiutiy... 
Fobniaiy.. 

March 

April 

liay 

June 

July 

AngUBt 

September- 
October.  . . 
November. 
December.. 


Total 

Monthly  average. 


Average 

run-off  in 

second-feet 

persquarB 

mile  of 

drainage 

Run-off  in 

incheaon 

drainage 

area. 

Pndplta- 
ttonln 
inches. 

Ratio  Of 

nm^iffto 

predplt*- 

tlon. 

area. 

o.gg 

1.13 

4.24 

0.37 

1.07 

1.11 

3.34 

.83 

2.77 

3.19 

4.70 

.68 

2.72 

3.03 

3.06 

.90 

1.67 

1.81 

3.29 

.65 

1.08 

1.20 

3.15 

.38 

.94 

1.08 

3.20 

.34 

.96 

1.13 

3.56 

.32 

.90 

1.00 

8.80 

.30 

.79 

.91 

3.20 

.28 

.74 

.83 

3.47 

.24 

.84 

.97 

3.68 

.26 

17.39 
1.45 

42.18 
3.52 

1.28 

.41 

EVAPORATIOK. 

No  measurements  of  evaporation  from  the  water  surface  have  been 
made  in  the  Kennebec  drainage  basin,  but  from  data  obtained  by  the 
United  States  Geological  Survey  at  several  points  in  Maine  during  the 
past  year,  an  approximate  idea  may  be  obtained  as  to  its  amoimt. 

Stations  for  the  measurement  of  evaporation  from  the  water  sur- 
face are  in  operation  as  follows: 

Evaporation  stations  in  Maine, 


Station. 


Soldier  Pond 

Millinocket 

Le  wiston 

Upper  Dam „ 


Location. 


Soldier  Pond 

Fereuaon  Pond 

Androscoggin  River 

Mooaelooluaaguntic  Lake 


BateeatabUahed. 


July  1, 1906. 

Do. 

Do, 
Aagiutl9,1905. 
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The  method  used  for  the  measurement  of  evaporation  has  been  that 
of  the  floating  raft  and  dish,  commonly  used  for  this  purpose.  PL  II, 
B  (p.  26),  shows  the  evaporation  raft,  etc.,  on  Androscoggin  River  at 
Lewiston,  Me.,  in  the  mill  pond  of  the  Union  Water  Power  Company. 
A  skeleton  log  raft  about  15  feet  square  is  arranged  to  float  with  its 
surface  just  out  of  the  water.  A  clear  opening  6  feet  square  is  left  in 
the  center  and  in  this  opening  the  evaporation  pan  floats,  its  top  being 
kept  perhaps  2  or  3  inches  above  the  water  surface  by  means  of  gal- 
vanized-iron  pontoons,  which  are  cylindrical  in  shape  and  air-tight. 
The  evaporation  pan  is  3  feet  square  and  18  inches  deep,  and  is  con- 
structed of  galvanized  iron,  properly  braced  with  iron  straps.  A  spin- 
dle with  sharp  point  is  fixed  vertically  in  the  middle  of  the  pan,  with 
its  point  1  or  2  inches  below  the  top. 

In  measuring  the  amount  of  evaporation  the  water  surface  is  made 
of  exactly  the  same  height  as  the  point  of  the  spindle,  and  then  at  the 
next  time  of  observation  the  process  is  repeated,  the  amoimt  of  water - 
required  to  restore  the  water  surface  to  the  level  of  the  spindle  point 
being  noted.  The  spindle  is  surrounded  by  a  thin  iron  cylinder  about 
3  inches  in  diameter,  with  its  a^is  parallel  to  the  spindle  and  closed 
with  the  exception  of  some  small  holes  near  the  bottom.  This  pre- 
vents rapid  movement  of  the  water  surface  and  enables  very  close 
determinations  to  be  made  of  its  height.  A  small  cup  of  such  capacity 
that  it  represents  0.01  inch  depth  of  water  in  the  pan  is  used  for  pour- 
ing in  the  water  (or  dipping  it  out  in  case  it  has  rained  and  the  rainfall 
has  exceeded  the  evaporation),  so  that  the  number  of  cupfuls  repre- 
sents the  change  in  depth  in  hundredths  of  inches — the  evaporation 
if  there  has  been  no  rainfall.  A  rain  gage  is  maintained  on  the  raft  so 
that  correction  can  be  made  for  any  rainfall. 

The  temperature  of  the  air  and  of  the  water  in  the  pan  and  outside 
of  the  pan  are  noted,  and  at  the  Millinocket  and  Lewiston  stations 
relative  humidity  and  velocity  of  wind  are  also  observed. 

The  results  obtained  have  been  in  general  very  satisfactory,  and  it 
has  been  found  that  with  the  spindle  point  surroimded  by  a  cylinder, 
as  just  described,  the  water  surface  moves  but  Uttle,  even  when  the 
pan  is  being  considerably  shaken  about  by  wave  motion.  A  differ- 
ence of  half  a  cupful  (0.005  inch)  can  readily  be  detected. 

The  figures  given  in  the  subjoined  table  for  evaporation  during  the 
frozen  season  are  from  the  Lewiston  station.  They  were  obtained  by 
filling  an  iron  dish,  allowing  it  to  freeze  solidly,  and  then  exposing  it. 
The  weight  was  observed  from  time  to  time  and  the  loss  by  evapora- 
tion thus  determined.  Continuous  observations  could  not  be  made 
owing  to  interruptions  by  rain  and  sleet.  In  all  probability  the 
amounts  observed  in  this  way  are  considerably  larger  than  the  actual 
amount  of  evaporation  on  lakes  and  reservoirs,  as  usually  some  snow  is 
on  hand  to  protect  the  lake  ice  cover. 
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About  one  year's  records  of  evaporation  are  now  available,  and  the 
monthly  amounts  as  observed  are  given  below.  For  the  purpose  of 
comparison  the  evaporation  from  the  water  surface  in  the  vicinity  of 
Boston,  as  determined  by  FitzGerald,^  are  also  given. 

Evaporation  from  water  surface^  in  inches^  in  Maine  and  Massachusetts. 


Period. 


July 

AugiMt 

September 

October 

November  1-15 

December  (24  days) . 


1906. 


January  (22  days) . . 
Febroary  (24  days) 
March  (26  days) . . . 
AprU(26day8).... 

June 


1S06. 


Soldier 

Pond, 

He. 


4.30 
&25 
2.65 
1.51 
.16 


Milli- 

nocket, 

Me. 


&56 

&80 

a32 
zg4 

.48 


Lewis- 
ton,  Me. 


&99 
4.32 
3.02 
2.54 
.38 
.60 


Average 
evapora- 
tion at 
three 
stations 
in  Maine 
tor  full 
months. 


Average 
evapora- 
tion near 
Boston, 
Mass. 


5.28 
5l12 

aoo 

2.33 

.68 
.77 


6.21 
6.97 
4.80 
3.47 
2.24 
1.38 


1.67 
2.88 


The  period . 


.90 
.71 
1.87 
2.90 
2.14 
Z86 


1.27 

.83 

2.23 

•  a4K 

1.90 

2.87 

1 

29.76 


.96 
1.01 
1.46 
2.39 
3.82 
5.34 

30.12 


.  It  is  evident  from  the  foregoing  table  that  evaporation  from  the 
water  sm^ace  is,  as  would  be  expected,  considerably  less  in  Maine  than 
near  Boston.  Of  course  but  one  year's  records  are  at  hand  for  Maine, 
and  more  data  may  show  a  considerable  change  from  the  present 
results,  but  as  evaporation  is  a  factor  which  does  not  vary  greatly  for  a 
given  month  from  year  to  year  it  is  believed  that  these  figures — 
especially  those  for  the  summer  months — afford  a  fair  idea  of  what 
may  be  expected.  Probably  the  average  annual  evaporation  from 
the  water  surface  in  Maine  is  about  30  inches,  as  compared  with  39.12 
inches  at  Boston.  For  the  period  from  May  to  September,  inclusive, 
evaporation  in  Maine  is  18.17  inches,  as  compared  with  26.14  inches 
near  Boston. 

fIjOods  on  kenxebkc  river. 

Valuable  records  regarding  floods  on  Kennebec  River  during  the 
past  century  have  been  gathered  by  the  HoUingsworth  &  Whitney 
Company,  and  through  its  courtesy  have  been  furnished  for  use  in  the 
preparation  of  this  report. 

FLOOD  OF  1832. 

The  greatest  freshet  of  early  times,  and  the  one  with  which  all  later 
ones  have  been  compared,  was  that  of  May  22,  1832.  At  that  time 
there  was  probably  no  dam  at  Moosehead  Lake  outlet,  and  the  freshet 

a  FlUQeiald,  Desmond..  Evaporation:  Tians.  Am.  Soc.  Civil  Eng.,  vol.  15, 1886,  p.  581. 
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is  said  to  have  resulted  from  a  northeasterly  storm  of  about  two 
weeks'  duration,  with  a  strong  wind,  which  probably  tended  to 
increase  the  discharge  from  the  lake. 

FLOOD  OP  DECEMBER,  1901. 

In  December,  1901,  occurred  a  freshet  which  was  of  probably 
greater  n^agnitude  than  that  of  1832  and  regarding  which  fairly  com- 
plete data  are  at.hand. 

WEATHER   CONDITIONS. 

During  November,  1901,  the  precipitation  in  the  Kennebec  basin 
was  considerably  below  the  average,  the  deficiency  for  the  month 
being  nearly  0.9  inch.  (See  table,  p.  22.)  December  was,  however, 
remarkable  in  the  amount  of  precipitation,  the  excess  above  the  nor- 
mal for  the  month  being  about  4.5  inches,  and  a  little  over  half  of  this 
occurring  before  December  16.  Probably  most  of  the  precipitation 
during  November  remained  as  snow  storage  at  the  end  of  the  month. 
Oood-sized  storms  occurred  about  December  3  and  10,  the  precipita- 
tion from  which  was  practically  all  held  as  snow  storage.  During 
December  13  to  15  there  was  a  warm  rain,  which  melted  the  greater 
part  of  the  snow  on  the  ground  and  caused  the  flood  conditions.  The 
following  tables  give  the  precipitation  and  temperature  in  the  Ken- 
nebec basin  during  the  period  mentioned : 

Precipitation  f  in  inches  ^  in  Kennebec  basin  ^  November  and  December ,  1901, 


Water  equivalent  of  snow  on  ground  December  1 

December  1-13,  inciUBive 

December  14-15  (storm) 


The  ForkB.    Kineo. 


2L19 
2.99 
Ztf3 


2.20 
2:15 
3.00 


2.60 
3.20 
Z.50 


2.70 
Z90 
L70 


7.81 


7.35 


&30 


7.30 


Maximum  and  minimum  daily  temperatures  in  Kennebec  basin,  DeoemJber  l-tO,  1901. 


1. 
2, 
3. 
4. 
5. 

6, 

7. 

8. 

9. 

10. 


Day. 


Fairfield. 

t 

Kineo.         1 

Maxi- 

Mini- 

Maxi- 

Mini- 

mum. 

mum. 

mum. 

mxun.  1 

op 

op 

OF. 

«/*. 

30 

7 

39 

26 

43 

14 

41 

10 

42 

20 

20 

15 

24 

15 

18 

12 

28 

-  7 

15 

9 

24 

-15 

15 

0 

1          22 

-13 

14 

-  3 

1          28 

4 

12 

10 

1         38 

25 

31 

15 

46 

26 

35 

28 

11.. 

12., 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19- 
20.. 


Day. 


Fairfield. 


Klfieo. 


Maxi- 

Mini- 

Maxi- 

Mini- 

mum. 

• 

mum. 

mum. 

mum. 

op 

»F. 

»F. 

•F. 

40 

26 

33 

20 

35 

9 

28 

15 

34 

16 

34 

17 

53 

33 

43 

33 

54 

44 

43 

33 

61 

6 

33 

-  3 

23 

6 

5 

-  5 

23 

7 

9 

2 

19 

5 

10 

5 

21 

8 

15 

S 
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The  rain  of  December  13  began  in  the  evening;  but  most  of  the  rain- 
fall occurred  during  the  day  of  December  15  (Sunday),  the  weather 
clearing  on  the  evening  of  that  day.  During  most  of  these  three  days, 
and  extending  to  the  evening  of  the  16th,  the  temperature  was  abnor- 
mally high  (see  table,  p.  1 1 6) ,  so  that  the  combined  effect  of  rain  and  high 
temperature  was  suflScient  to  release  the  greater  part  of  the  precipi- 
tation that  had  been  stored  on  the  ground  since  about  November  1. 
It  is  probably  safe  to  assume  that  an  average  of  6  inches  depth  of  water 
on  the  entire  Kennebec  drainage  basin  was  released  at  this  time. 


RUN-OFF   DURING    FLOOD   OF   DECEMBER,   1901. 

The  following  table  gives  the  conditions  of  gage  height  and  run-off 
at  Waterville  during  December  15-23: 

Di$eharge  of  Kennebec  River  at  Waterville,  Me.^  during  flood  of  December^  1901. 


Pate. 


December  Ifi 

Do » 

Do 

Dmember  16 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do. 

Do 

Do 

Do 

Do 

Do 

Do 

Do..... 
December  17 

Do 

Do 

Do 

December  18 
December  19 
December  X 
December  21 
Decembers 
December  23 


Hour. 


7  a.m.. 
12m... 
0  p.m.. 
12  a.m. 
1a.m.. 

2  a.m.. 

3  a.m.. 

4  a.m.. 

5  a.m.. 

6  a.m.. 

7  a.m.. 

8  a.  m . . 

9  a.m.. 

10  a.m. 
11a.m. 
12m... 
1p.m.. 
2p.m.. 
3p.m.. 
4p.m., 
5p.m.. 
6p.m., 
12  a.m. 
7  a.m.. 
12m... 
5p.m.. 
12  m... 
12  m... 
12m... 
12  m... 
12m... 
12m... 


Oa^  beiffbt. 

(Referred  to 
HoUingB- 
worth  & 
Wbitney 
datum.) 


Feet. 
125.00 
126110 
129.10 
132.80 
133.64 
133.94 
134.33 
134.45 
134.70 
135.05 
135l  15 
135.15 
135.15 
135.05 
135.00 
134.80 
134.00 
133.50 
133.30 
132.  GO 
132.20 
131.80 
129.10 
127.40 
12^70 
126.10 
124.40 


Depth  of 

flow  over 

dam. 


Feet. 

1.30 
240 
5l40 
ia30 
14.14 
14.44 
14.83 
14.95 
15.20 
15.55 
15.65 
15.65 
15.65 
15.55 
15l50 
15.30 
14.50 
14.00 
13.80 

laio 

12.70 
12.30 
9.60 
7.90 
7.20 
&60 
4.90 


DIflcfaarge. 


Sec-feet. 

3.540 

8,910 

30,500 

121,300 

133,500 

138,100 

144,100 

145,900 

149.800 

155,200 

156.800 

156,800 

156.800 

155. 200 

154,500 

151.  :«X) 

139,000 

131,  (KX) 

128.600 

118,400 

112.700 

107,200 

72,400 

53.400 

46,200 

40.400 

25.600 

19,900 

11.800 

6,380 

5,230 

3,980 


It  is  assumed  in  the  above  table  that  the  flashboards  were  off 
entirely  between  6  p.  m.  and  midnight  of  December  15.  Up  to  this 
latter  time  the  depth  of  flow  on  the  dam  is  obtained  by  subtracting 
124.7  feet  (elevation  of  top  of  flashboards)  from  the  gage  height. 
After  and  including  midnight  of  December  15  the  elevation  of  the 
orest  of  the  dam  (119.5  feet)  is  used. 
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The  mean  daily  flow,  December  15-18,  was  as  follows  (that  for 
December  16  is  based  on  hourly  observations) : 

Mean  flow  of  Kennebec  River  at  WatervilUj  Jf«.,  Deeember  15-18 ,  1901, a 

Second-feet. 

December  15. . .  1 27,  300 

December  16 127,  000 

December  17 46,  600 

December  18 29,300 

The  maximum  discharge  at  Madison  was  computed  by  H.  S.  Fer- 
guson and  found  to  be  105,000  second-feet.  The  length  of  the  dam 
is  550  feet.  At  8  a.  m.  December  15  the  water  was  just  flowing 
over  the  crest;  at  midnight  that  day  it  reached  the  maximum  height 
of  14.5  feet;  and  by  10  a.  m.  December  16  it  had  dropped  to  about 
9  feet  on  the  crest. 

At  The  Forks  the  maximum  gage  height  reached  was  9.0  feet 
December  15,  corresponding  to  a  discharge  of  about  22,400  second- 
feet. 

MAXIMUM   DISCHARGE   DURING   FLOOD   OF  DECEMBER,  1901. 

Only  a  few  gates  were  open  at  the  Moosehead  Lake  outlet  during 
this  flood,  and  practically  all  of  the  excess  inflow  was  held  in  the 
lake,  so  that  about  1,240  square  miles  of  drainage  area  should  be 
disregarded,  in  part,  at  least,  in  computing  the  probable  yield  per 
square  mile  below  Moosehead.  The  rise  in  the  level  of  the  lake 
occasioned  by  tliis  freshet  (see  table,  p.  72)  was  from  gage  height 
1.25  feet  December  13  to  the  maximum  of  4.5  feet  February  3,  1902, 
a  total  amount  of  3.25  feet. 

The  following  table  gives  the  maximum  flow  at  several  points  and 
the  corresponding  unit  flow  per  square  mile,  with  and  without  the 
drainage  area  above  the  Moosehead  Lake  outlet: 

Maximum  discharge  of  Kennebec  River  during  the  freshet  of  December  ^  1901. 


Maximum  discharge,  In  second-feet 156,800  106,000  22,400 

Maximum  run-o(T,  in  second-fcot  per  square  mile: 

I-nnluding  drainage  area  above  Moosehead  outlet 36. 7              32.8                 14.3 

Not  including  drainage  area  above  Moosehead  outlet 51. 6              53. 6                6S.  0 


Waterville. 

Madison. 

156,800 

36.7 
51.6 

105,000 

32.8 
53.6 

The  Forks. 


A  portion  at  least  of  the  drainage  area  at  the  Moosehead  outlet 
should  be  considered  in  the  foregoing  computations,  so  that  the 
probable  maximum  yield  at  Waterville  and  Madison  was  perhaps 
45  second-feet  per  square  mile  of  drainage  area  tributary  during  the 
flood. 


These  flgures  vary  slightly  from  those  given  on  p.  64,  which  are  based  on  a  single  reading  of  the  gage. 
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COMPARATIVE  HEIGHTS  OF  FLOODS. 

Several  landmarks  along  Kennebec  Rirer  in  the  vicinity  of  Water- 
ville  and  Winslow  have  existed  for  such  a  length  of  time  as  to  fur- 
nish data  on  comparative  heights  of  water  in  freshets  since  and 
including  that  of  1832.  Perhaps  the  most  interesting  and  valuable 
of  these  is  the  *' freshet  oak/'  as  it  is  called,  situated  in  Winslow,  on 
the  east  side  of  Ticonic  Bay,  about  1,000  feet  below  the  highway 
bridge,  near  the  Lockwood  Company's  dam.  PI.  Ill,  J9,  shows  the 
'^freshet  oak"  at  about  the  time  of  highest  water,  December  16,  and 
PI.  Ill,  A  Gooking  in  the  opposite  direction),  shows  it  a  few  days 
later,  when  the  river  was  at  about  normal  height.  Marks  made  by 
logs  at  various  times  of  high  water  for  many  years  are  plainly  dis- 
cernible in  the  second  view,  also  the  height  reached  in  this  December 
flood,  as  shown  by  ice  adhering  to  the  tree.  These  photographs  were 
taken  by  James  L.  Dean,  engineer  of  the  HoUingsworth  &  Whitney 
Company,  and  furmshed  through  his  comliesy. 

Dates  of  important  freshets  on  Kennebec  River  and  heights  on 
the  *' freshet  oak"  are  given  in  the  following  table: 

Approximate  height  of  water  at  * 'freshet  oak"  during  floods. 

,  Feet.o 

May  22,  1832 104. 8 

October,  1864 102. 8 

October,  1869 102. 7 

April  30,  1887 102. 2 

December  16,  1901 •. 105. 14 

As  the  flow  of  Kennebec  River  in  the  vicinity  of  the  *' freshet  oak" 
is  comparatively  free,  the  nearest  dam  downstream,  that  at  Augusta, 
being  about  17  miles  distant,  these  gage  heights  probably  give  a 
very  good  index  of  the  relative  magnitude  of  these  freshets. 

The  flood  of  December,  1901,  is,  so  far  as  known,  by  far  the  greats 
est  flood  of  the  past  century.  As  it  came  at  a  time  of  the  year 
when  the  ice  was  not  very  thick  and  when  few  logs  were  in  the  river, 
there  was  little  obstruction  to  flow.  The  height  of  water  in  the  1832 
freshet,  and,  in  fact,  that  in  many  other  periods  of  abnormally  high 
-water  since,  was  due  to  log  jams  and  collected  d6bris  holding  back 
the  water,  probably  at  Fairfield,  until  the  whole  mass  gave  way, 
producing  the  flood  wave. 

The  water  held  back  at  Moosehead  Lake  in  December,  1901,  would 
have  probably  increased  the  maximum  flow  at  Waterville  by  one- 
sixth,  and  unquestionably  a  large  amount  of  additional  damage 
would  have  resulted  to  property  along  the  river  if  the  discharge 
from  this  portion  of  the  drainage  basin  had  not  been  mostly  shut  off. 

a  HoUingsworth  &  WUtney  datum. 
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IX)W-WATER  CONDITIONS. 
KENNEBEC  RIVER. 

The  most  severe  and  long-continued  drought  in  the  period  covered 
by  this  report,  viz,  from  1895  to  1906,  occiured  during  the  last  part 
of  1903  and  the  eariy  part  of  1904.  During  this  time  the  Moosehead 
Lake  level  was  below  the  bottom  or  zero  of  the  gage  at  the  outlet, 
and  no  data  on  change  in  lake  level  between  December,  1903,  and 
April,  1904,  are  at  hand.  It  is  probable,  however,  that  the  flow 
during  most  of  this  time  was  little  affected  by  lake  storage,  so  that 
the  run-off  was  approximately  normal.  The  foUowing  table  gives 
the  run-off  during  this  low-water  period  at  Waterville,  North  Anson, 
and  The  Forks  for  various  lengths  of  time: 

Run-off  of  Kennebec  River  during  low-water  oondition$  of  1905-4- 


Waterville   (drainage  area, 
4,270  square  miles). 

North  Anson  (drainage  area, 
2,790  square  miles). 

The  ForkB  (dxainase 
area,    1,570    eqoare 
miles). 

Lowest  or  low- 
est success- 
ive- 

Perio<i. 

December  14-lD, 
1903. 

February,  1904. . . 
Decemtjer,   1903, 

to     Feb  run  n% 

1904. 
September,  1903, 

to     February, 

1904. 
April,"   1903,  to 

Marcb,  1904. 

•-* 

H 

SI 

"A 
727 

921 
1;095 

1,530 

4,373 

is* 

§11 

0.17 

.22 
.26 

.36 

1.02 

Period. 

o617 

680 
763 

1,119 

3,506 

1- 

ax 

0.22 

.24 
.27 

.40 

1.26 

Period. 

2: 

Six  week  days. 

One  month 

Thrre  months.. 

Six  months 

January  26-30, 
1904. 

February,  1904... 
January     to 
March,  1904. 

October  13, 1903, 
to  March,  1904. 

April.    1)K)3,    to 
March.  1904. 

November  30  to 
December    5, 
1903. 

November,  1903. 

October  to  De- 
cember, 1903. 

a3fi 
.44 

Twelve  months 

o  Average  of  three  days  during  this  week. 
t  Fifteen  days  In  December. 

The  following  table  shows  very  clearly  the  effect  of  storage  in 
increasing  flow  during  the  period  from  September  to  November, 
inclusive,  which  would  probably  have  been  the  time  of  lowest  water 
under  natural  conditions  of  flow: 

Low-water  discharge,  in  second-feet  p^  square  mile^  of  Kennebec  River  at  Waterville,  Me,, 

with  arid  without  storage. 


Lowest  or  lowest  successive — 


Calendar  month 
Three  months. . 
Six  months 


Period. 


September,  1903 

September  to  November,  1903 

September,  1903,  to  February,  1904. 


Estimated 

flow 

without 

storage. 


a  16 
.19 
.22 


Observed 

flow  with 

storage. 


.46 
.36 


"PRESHET  0*K.' 
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LOW-WATER  CONDITIONS  ON  TRIBUTARIES  OF  KENNEBEC 

RIVER. 

The  following  table  gives  the  lowest  observed  flow  for  various 
lengths  of  time  during  the  period  since  gaging  stations  were  estab- 
lished on  the  Moose^  Roach,  Dead,  Carrabassett,  Sandy,  Messa- 
lonskee,  and  Cobbosseecontee.  It  must  be  kept  in  mind  that  winter 
records  are  not  in  general  available  fot  these  stations,  and  conse- 
quently the  figures  given  may  not  represent  the  true  minima  for  the 
given  lengths  of  time  during  this  period,  which  for  the  first  four  star 
tions  began  in  1902  and  for  the  other  three  as  noted  in  the  table.  In 
the  latter  part  of  1903  very  low  water  conditions  existed. 

Low-water  dtschargej  in  second-feet  per  square  miU^  of  tributaries  of  Kennebec  River, 


Lowest  or  low- 
est suooesa- 
ive— 


Six  week  days.. 

One  month 

Three  months . 


Moose     River     at 
Rockwood  (drain- 
age     area      680 
square  miles). 


Period. 


March  25-31, 

1W6. 
October,  1903 

October     to 
December,  ' 
1903. 


5 


0.13 

.15 

«.17 


Roach  River  at 
Roach  River 
(drains^  area  85 
square  miles.) 


Period. 


November  IS- 
IS, 1905. 
October,  1905 

October  to 
December, 
1903. 


s 


a  01 

.32 
.32 


Dead  River  at  The 
Forks  (drainage 
area  870  square 
miles). 


Period. 


October  12-17, 

1903. 
October,  1903 . 

September  to 
November, 
1908. 


s 


0.15 
.20 
.29 


Carrabasaett  River 
at  North  Anson 
(drainage  area  340 
square  miles). 


Period. 


September  23- 

&,  1908. 
September, 

1903. 
September  to 

November, 

1903. 


s 

5 


a  19 

.32 
.4$ 


Lowest  or  low- 
est success- 
ive— 


Six  week  days. , 

Odo  month 

Three  months . 


Sandy  River  at  Madison  b 
(drainage  area  650 
square  miles). 


Period. 


October  2-7, 1905.. 

October,  1905 

October    to    De- 
cember, 1905. 


Dis- 
charge. 


Messalonskee    Stream    at 
Waterville  c       (drainage 
area    205   square 
miles). 


Period. 


0.08 
.14 
.32 


I 


December  14-19,1903 

November,  1903 

October  to  Decem- 
ber, 1903. 


Dl»- 
chai^. 


0.23 
.29 
.35 


Cobbosseecontee  Stream  at 
Gardiner  <(  (drainage  area 
240  square  miles). 


Period. 


October  23-28, 1899. 

November,  1891 

October  to  Decem- 
ber, 1899. 


Dis- 
charge. 


0.27 
.34 
.46 


a  Sixteen  days  in  December. 

b  Sandy  River  station  established  in  1904. 

c  Messalonskee  Stream  station  established  in  1903. 

d  Cobbosseecontee  Stream  station  established  in  1890. 


WATER  POWER. 
DEVELOPED  WATER   POWERS. 

The  following  brief  descriptions  of  developed  water  powers  in  the 
Kennebec  basin  are  based  for  the  most  part  on  data  furnished  by- 
letters  from  the  mill  owners  and  users  of  power.  This  is  supple- 
mented where  possible  by  the  information  obtained  from  time  to 
time  by  the  hydrographers  of  the  United  States  Geological  Survey,  in 
connection  with  their  regular  trips  to  gaging  stations.  Every  effort 
has  been  made  to  avoid  errors,  but  it  must  be  realized  that  these 
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descriptions  have  to  be  baaed  largely  on  reports  made  up  by  persons 
who  are  not  in  general  experienced  in  reporting  such  data,  and  some 
inaccuracies  are  bound  to  exist. 

KENNEBEC   RIVER. 

The  uppermost  of  the  developed  water  powers  on  the  Kennebec  is 
that  of  the  International  Paper  Company  at  Carritunk  Falls,  near 
Solon.  There  is  a  natural  fall  at  this  point  of  about  28  feet  through 
a  narrow  gorge,  above  which  the  river  oldens  out.  The  dam  was 
built  in  1891  and  affords  an  average  head  of  about  29  feet.  Turbines 
aggregating  about  3,000  horsepower  are  installed,  and  the  power  is 
used  in  the  manufacture  of  ground  wood  pulp.  This  dam  ponds  the 
water  for  about  2  miles  upstream. 

The  next  utilized  power  downstream  is  that  at  Madison,  which  is 
used  by  the  Great  Northern  Paper  Company  for  manufacturing 
paper,  ground  wood  pulp,  and  sulphite  fiber;  by  the  Indian  Spring 
Woolen  Company  and  the  Madison  Woolen  Company  for  manufac- 
turing woolen  goods,  and  by  the  Madison  pumping  station  for  pump- 
ing the  town  water  supply.  The  two  woolen  companies  use  about 
400  horsepower  each,  the  pumping  station  a  small  amount,  and  the 
balance  is  taken  by  the  paper  company,  which  uses  about  1,200  elec- 
trical horsepower  at  all  times,  and  has  in  addition  grinder  imits  that 
require  a  maximum  of  about  200  horsepower.  The  electric  plant  is 
run  throughout  the  year  at  full  capacity  and  the  grinders  perhaps 
average  half  power  throughout  the  year.  The  dam  at  Madison  ponds 
water  nearly  up  to  the  mouth  of  Carrabassett  River,  a  distance  of 
about  5i  miles. 

The  next  dam  is  at  Skowhegan,  where  the  power  is  controlled  by 
the  Skowhegan  Water  Power  Company.  A  head  of  18  to  20  feet  is 
obtained,  and  28  wheels  aggregating  a  capacity  of  5,100  horsepower 
are  in  use.  Of  this  amount,  2,900  horsepower  is  employed  in  the 
manufacture  of  pulp,  750  horsepower  for  electric  lights  and  power, 
and  the  remainder  by  grist,  saw,  planing,  and  woolen  mills  and  a  sash 
and  blind  factory.  Some  of  the  wheels  operate  factories  by  day 
and  electric  lights  by  night.  The  dam  ponds  water  to  about  1  mile 
above  Norridgewock,  a  total  distance  of  about  6  miles. 
.  At  the  village  of  Shawmut,  in  the  town  of  Fairfield,  is  a  dam  afford- 
ing a  fall  of  about  12  feet,  owned  by  the  Shawmut  Manufacturing 
Company.  The  power  is  utilized  by  pulp  mills,  an  electric-light 
plant,  a  furniture  factory,  and  a  woolen  mill.  This  dam  ponds  water 
7  or  8  miles  upstream,  or  considerably  more  than  halfway  to  Skow- 
hegan. 

At  Fairfield  is  a  log  dam  about  1,300  feet  long,  with  a  total  fall  of 
11  feet.    This  dam  is  owned  by  the  Fairfield  Junction  Mills  and 
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Water  Power  Company,  and  furnishes  power  for  two  sawmills  and  a 
planing  mill.  There  are  eight  or  ten  wheels,  developing  about  1,000 
horsepower.  This  dam  ponds  water  to  the  foot  of  the  Shawmut  dam, 
a  distance  of  about  3  miles. 

At  Winslow  are  the  dam  and  mills  of  the  Hollingsworth  &  Whit- 
ney Company  (privilege  formerly  known  as  the  College  Rapids).  This 
company  manufactures  manila  paper  and  ground  wood  and  sulphite 
pulp.  A  fall  is  obtained  of  about  23  feet.  There  are  46  turbines  with 
an  aggregate  capacity  of  about  8,500  horsepower,  in  addition  to  2,000 
horsepower  of  auxiliary  steam.  This  dam  ponds  water  to  the  foot  of 
the  Fairfield  dam,  a  distance  of  about  2^  miles. 

At  Ticonic  Falls,  between  Waterville  and  Winslow,  are  the  cotton 
mills  of  the  Lockwood  Company,  about  2,400  horsepower  being 
used.  A  dam  750  feet  long  raises  the  river  surface  7  feet,  and  a 
further  natural  fall  of  about  13  feet  on  a  slate  ledge  gives  a  total  fall 
of  20  feet.  This  dam  ponds  water  to  the  foot  of  the  Hollingsworth  & 
Whitney  dam,  a  distance  of  about  1  mile  upstream. 

At  Augusta,  at  the  head  of  tide  water,  is  a  timber-crib  dam  afford- 
ing ordinarily  a  head  of  17  feet.  On  the  west  bank  the  Edwards 
Manufacturing  Company  uses  about  2,500  horsepower  for  its  cotton 
mills;  on  the  east  bank  1,500  horsepower  is  used  by  the  Cushnoc 
Paper  Company  and  the  Kennebec  Light  and  Heat  Company,  the 
latter  furnishing  the  municipal  lights  of  Augusta,  Hallowell,  Gardiner, 
and  Togus.  The  fall  at  this  dam  is  affected  somewhat  by  the  rise  of 
tide.  At  ordinary  stages  the  water  is  ponded  by  the  dam  for  about 
12  miles  upstream,  or  about  three-fourths  of  the  way  to  Winslow  and 
Waterville. 

DEAD    RIVER. 

There  are  no  water  powers  of  importance  on  Dead  River;  on  North 
Branch  at  Eustis  is  a  Jam  affording  a  head  of  8  feet,  used  for  a  lum- 
ber and  grist  mill;  on  South  Branch  at  Stratton  is  also  a  small  devel- 
oped power. 

CARRABASSEl^r    RIVER. 

At  Kingfield  is  a  dam  affording  a  head  of  10  to  12  feet,  used  for 
lumber  and  planing  mills  and  the  manufacture  of  rakes,  cant  dogs, 
cotton-mill  rolls,  etc.  Wheels  aggregating  about  170  horsepower 
are  installed,  about  half  of  which  can  be  run  during  the  low-water 
season. 

At  East  New  Portland  the  Carrabassett  Stock  Farm  Company 
owns  a  privilege  affording  a  head  of  15  to  26  feet,  used  for  a  sawmill 
and  electric-light  plant,  with  three  wheels  rated  at  a  total  of  465 
horsepower.     Auxiliary  steam  (75-horsepower  boiler)  is  also  used. 

At  North  Anson  just  above  the  Somerset  Railway  bridge  a  dam 
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affording  a  head  of  about  9  feet  is  used  by  the  North  Anson  Lumber 
Company  for  a  sawmill.  One  wheel  is  installed,  rated  at  110  horse- 
power, 70  per  cent  of  which  is  available  at  low  water.  A  short  dis- 
tance downstream,  near  the  entrance  of  Mill  Stream,  a  dam  is  being 
^constructed  (1906)  to  utilize  the  flow  of  both  Carrabassett  River  and 
Mill  Stream.  A  paper  and  pulp  mill  of  the  American  Pulp,  Paper 
and  Lumber  Company  will  be  placed  on  the  right  bank  and  utilize 
practically  all  of  the  undeveloped  fall  at  North  Anson,  amounting  to 
about  40  feet. 

On  the  tributaries  of  Carrabassett  River  are  a  few  small  develop- 
ments, principally  at  North  and  West  New  Portland. 

SANDY    RIVER. 

At  Phillips  is  a  dam  affording  a  head  of  20  feet,  used  for  a  sawmill 
and  electric-light  plant;  two  wheels  are  installed,  rated  at  125  horse- 
power; the  low-water  flow,  lasting  usually  about  a  month,  is  good  for 
40  or  50  horsepower. 

At  Fairbanks  is  a  developed  privilege. 

At  Farmington  is  a  dam  affording  a  fall  of  about  7  feet,  used  for  a 
lumber  mill. 

At  Farmington  Falls  a  dam  gives  a  head  o£  8  or  9  feet,  used  in 
manufacturing  carriages,  sleighs,  etc. 

At  New  Sharon  a  fall  of  10  feet  is  utilize<l  for  the  manufacture  of 
shoes  and  shoe  boxes. 

Near  Madison,  a  few  miles  from  the  mouth  of  the  river,  is  a  masonry 
dam,  affording  a  fall  of  15  feet,  used  for  electric  light  and  power. 
(See  p.  87  for  additional  details  of  this  plant.) 

SEBASTirOOK    RIVER. 

At  Hartland,  on  West  Branch,  are  two  dams,  the  upper  affording 
a  head  of  about  6  feet  and  operating  two  wheels  for  a  lumber  and 
planing  mill,  which  uses  half  the  flow.  The  remaining  water  is  car- 
ried farther  downstream,  and  discharged  under  a  head  of  16  feet, 
with  a  second  dam  providing  a  fall  of  about  1 1  feet,  used  by  the  Linn 
Woolen  Company  for  the  manufacture  of  shawls,  nigs,  dress  goods, 
etc.  This  company  has  about  180  horsepower  of  wheels  and  150 
horsepower  of  auxiliary'  steam. 

At  Pittsfield,  on  West  Branch,  is  a  dam  affording  a  head  of  about  1 1 
feet,  utilized  by  the  Waverley  WoolenCompany,  which  has  three  wheels 
aggregating  300  horsepower  and  250  horsepower  of  auxiliary  steam 
(used  only  in  times  of  verv  low  water).  About  half  a  mile  farther 
downstream  is  a  privilege  affording  a  fall  of  about  10  feet;  one- third 
of  the  flow  at  this  point  is  utilized  by  the  Smith  Woolen  Company  (one 
wheel  of  60  horsepower  and  auxiliary  steam  of  85  horsepower),  and 
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the  remainder  by  Robert  Dobsoii  &  (\).,  nianufacturers  of  woolen 
tjootls,  who  have  150  horsepower  of  wheels  and  215  liorsepower  trans- 
mitted electrically  frcmi  the  Sebasticook  Power  Company's  plant 
near  Burnham. 

At  Corinna,  on  East  Branch,  is  a  dam  affording  a  head  of  10  feet, 
used  for  a  flour  and  grist  mill,  with  wheels  of  about  90  horsepower 
installed. 

At  Newport,  on  East  Branch,  is  the  plant  of  the  Newport  Woolen 
Company,  which  utilizes  a  fall  of  about  10  feet,  with  135  horsepower 
of  wheels  and  75  horsepower  of  auxiliary'  steam. 

At  Detroit,  on  East  Branch,  is  a  dam  with  head  of  about  12  feet, 
used  for  a  lumber  mill,  with  turbines  of  250  horsepower. 

Near  Burnham  Junction,  on  the  main  river,  is  a  timber-crib  dam 
with  masonry  abutmehts,  built  in  1903,  giving  a  head  of  about  27.5 
feet.  This  is  owned  by  the  Sebasticook  Power  Company  and  used 
for  generating  light  and  power  to  be  transmitted,  mostly  to  Pittsfield 
at  present.  The  plant  is  not  yet  fully  developed;  three  pairs  of 
wheels  are  installed,  rated  in  the  aggregate  at  about  800  horsepower, 
and  the  company  has  400  horsepower  of  auxiliarj^  steam.  The  mini- 
mum flow  at  this  point  is  considered  to  be  good  for  1,200  horsepower. 

At  Clinton  is  a  dam  affording  a  head  of  about  6  or  8  feet,  used  for 
flour  and  grist  and  lumber  mills.  Wheels  of  about  200  horsepower 
are  installed. 

At  Benton  Falls  a  fall  of  25  feet  is  utilized  by  the  United  Box 
Board  and  Paper  Company,  which  has  wheels  of  about  800  horse- 
power installed  and  manufactures  wood-pidp  board. 

MESSALONSKEE    STREAM. 

There  are  several  dams  affording  slight  falls  between  the  various 
lakes  in  the  headwaters  of  Messalonskee  River — at  Smithfield,  be- 
tween East  and  North  ponds  (7-foot  fall) ;  at  Belgrade  Mills,  between 
Great  and  Long  ponds  (9-foot  fall),  etc. 

At  Oakland  the  following  powers  have  been  developed:  (I)  A  dam 
at  the  foot  of  Messalonskee  Lake,  with  8-foot  fall,  utilized  for  woolen 
mill,  pumping  station,  and  ax  factor}-;  (2)  a  dam  with  12-foot  fall, 
used  for  scythe  and  ax  factor}',  machine  shop,  and  shoddy  mill;  (3)  a 
dam  with  14-foot  fall,  two  48-inch  Hercules  wheels,  used  for  ax,  scythe, 
and  tool  factory;  (4)  a  dam  with  40-foot  fall,  600  horsepower  of 
wheels  used  by  Messalonskee  Electric  Company  and  about  100  horse- 
power for  scythe  forge  shop;  (5)  a  dam  with  18-foot  fall,  150-horse- 
power  wheel  used  by  Cascade  Woolen  Mill,  the  balance  unused. 
The  last  three  privileges  are  owned  by  the  Dunn  Edge  Tool  Company. 

A  dam  with  a  fall  of  about  14  feet  is  used  for  pumping  the  Water- 
ville  municipal  water  supply,  which  comes  by  gravity  flow  from  China 
Lake.    Just  below  is  the  dam  of  the  Chase  Manufacturing  Company, 
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with  a  fall  of  about  8  feet.  (See  p.  90  for  further  description  of  this 
plant.)  About  a  mile  farther  dowTistream,  a  short  distance  from 
the  mouth  of  the'river,  is  a  masonry  dam  affording  a  fall  of  about  40 
feet,  owned  by  the  Waterville  Gas  and  Electric  Company  and  used 
for  electric  light  and  power. 

COBBOSSEECONTEE    STREAM. 

There  are  developed  privileges  at  Readlield,  Winthrop,  and  Mon- 
mouth. 

Between  Cobbosseecontee  Pond  and  Gardiner  are  two  developed 
privileges,  which,  however,  are  not  of  much  value  for  power  because 
at  times  all  the  water  is  shut  back  for  storage  purposes  in  the  ponds. 

At  Gardiner  there  are  seven  dams  controlled  by  the  Gardiner  Water 
Power  Company.  They  afford  a  total  fall  of  128  feet,  used  as  indi- 
cated in  the  following  table : 

Developed  water  pmoers  at  (iardirury  Me. 


Owner.  Usf.  Fall. 

Ffct. 


Horso- 
poutT. 


Gardiner  waterworks Pumping  station 

S.  D.  Warren  A  Co l'a|)or  niill 

Uollingsworth  &  Whitney  Co do 

Do do 

Do do 

Joshua  Gray  &  Son Luml)crinill 

Gardiner  estate Various  small  industries 


9 
37 

17 
!G 

12i 
15-20 


bi.avi 


o  See  p.  93  for  further  description  of  this  plant.  ^  2  wheels. 

UNDEVELOPED  WATER  POWERS. 

GENERAL    CONSIDERATIONS. 

In  1882  Swain**  called  attention  lo  the  large  amount  of  excellent 
undeveloped  power  on  the  Kennebec  River  and  its  tributaries.  Since 
that  time  many  important  plants  have  been  constructed — notablj^ 
those  at  Waterville,  Fairfield,  Madison,  and  Solon  on  the  main  river  and 
numerous  smaller  developments  on  the  tributary  streams.  There  is 
still,  however,  especially  in  the  more  northeriy  portions  of  the  basin, 
an  immense  amount  of  unutilized  power.  Of  the  1,026  feet.fall  on  the 
main  river  between  Moosehead  Lake  and  tide  water  only  about  153 
feet  are  developed.  A  condensed  profile  of  Kennebec  River  is  shown 
on  PL  IV;  a  plan  and  a  more  detailed  profile  can  be  obtained  ]>y 
addressing  the  Director  of  the  Ignited  States  Geological  Survey, 
Washington,  D.  C. 

Brief  descriptions  follow  of  some  of  the  more  important  unutilized 
water  privileges.  For  the  main  stream  and  for  Moose,  Roach,  and 
Dead  rivers  these  are  based  on  surv^evs  and  reconnaissances  of  the 


o  Swain,  G.  F.,  Report  on  water  powers:  Tenth  Census,  vol.  16,  pt.  1,  18So,  pp  83-89, 
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United  States  Geological  Survey  from  1904  to  1906;  for  the  principal 
tributaries  such  topo^aphic  atlas  sheets  as  are  available  were  con- 
sulte(U  and  the  facts  they  furnished  were  supplemented  by  informa- 
tion obtained  chiefly  through  correspondence. 

KENNEBEC    RIVER. 

Between  Moosehead  Lake  and  Indian  Pond  there  is  a  drop  of  nearly 
100  feet  distributed  rather  evenly  over  a  distance  of  about  3J  miles. 

For  about  7  miles  below  Indian  Pond  the  river  is  very  precipitous, 
falling  approximately  250  feet.  Much  j)ower  could  be  developed  here. 
The  banks  are  high  with  rocky  walls  and  there  are  many  excellent 
dam  sites.  In  the  remaining  8  miles  to  the  mouth  of  Dead  River  at 
The  Forks,  the  fall  is  a  little  less  steep,  amounting  to  about  120  feet. 
The  conditions  in  general  are  good,  however,  for  power  development. 

From  The  Forks  to  Bingham  the  fall  is  in  general  fairly  uniform, 
amounting  to  230  feet  in  a  distance  of  about  22  miles.  At  only  a  few 
places  in  this  stret^'h  are  there  rapids  other  than  those  produced  by 
the  general  slope  of  the  river.  The  most  promising  place  for  power 
development  is  perhaps  near  Carrying  Place  Rips,  about  10  miles 
above  Bingham,  where  there  is  a  fall  of  about  9  feet  in  half  a  mile;  but 
this  location  is  not  especially  favorable  for  a  dam.  This  entire  section 
of  the  river,  however,  will  be  in  time  of  great  value  for  power  purposes. 

From  Bingham  down  to  the  Solon  dam  the  fall  is  considerably  less 
than  in  the  stretch  of  the  river  just  described,  amounting  to  only  about 
30  feet  in  a  distance  of  5  miles  to  the  Solon  mill  pond.  Between  the 
foot  of  the  Solon  dam  and  Solon  Ferry,  a  distance  of  1  h  miles,  is  a  fall 
of  about  8i  feet.  The  total  fall  between  the  foot  of  the  Solon  dam 
and  the  mouth  of  Carrabassett  River,  which  marks  the  practical 
extent  of  pondage  from  the  Madison  dam,  is  about  36  feet  in  a  distance 
of  9  miles. 

At  Madison,  between  the  present  dam  and  the  mouth  of  Sandy 
River,  a  distance  of  a  little  less  than  3  miles,  there  is  a  fall  of  about  68 
feet  in  pitches  and  rapids  where  some  excellent  undeveloped  power 
exists.  (See  PI.  VII,  5,  p.  162.)  The  Great  Northern  Paper  Company 
has  prepared  plans  for  the  development  of  practically  all  of  this  fall 
by  the  use  of  two  dams — one  developing  43  feet  and  the  other  20  feet. 

At  Bombazee  Rips,  about  2h  miles  above  Norridgewock,  there  is  a 
fall  of  7i  feet  in  one-fourth  of  a  mile.  Near  the  head  of  the  rips  is  a 
good  ledge  foundation  for  a  dam,  and  probably  a  10  or  12  foot  head 
could  be  obtained  here  without  difficulty.  Just  below  Skowhegan 
there  are  18  or  20  feet  of  undeveloped  fall  in  a  distance  of  about  2^ 
miles.     The  remainder  of  the  river  is  entirely  developed. 
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MC)08E    RIVER. 

Iloleb  Falls,  about  16  miles  by  river  belt>\v  the  outlet  from  Holeb 
Pond,  ^ve  a  fall  of  20  to  'AO  feet.  I'pstreain  for  about  S  miles  the 
fall  is  slight,  so  that  good  pondage  could  be  had  here.  Mosquito 
Rips  (4  feet  fall),  Spencer  Kips  (5  feet  fall),  and  Attean  Falls  (lOfeetfall) 
occur  in  the  remaining  stretch  of  river  to  the  head  of  Attean  Pond.  The 
total  distance  from  Holeb  Outlet  to  Attean  Pond  is  about  29  miles. 
Between  Attean,  Wood,  an<l  Long  ponds  there  is  but  little  fall.  Below 
Long  Pond  the  fall  is  very  steep,  being  about  110  feet  in  a  distance  of 
4  miles  to  Little  Brassua  Lake,  which  is  practically  at  the  level  of 
Brassua  Lake.  This  stretch  flows  over  a  ver}"^  rough  and  rocky  bed 
and  there  are  several  good  sites  for  dams.  (See  PL  V,  B.)  Between 
Brassua  and  Moosehead  lakes  is  a  drop  of  about  20  feet  at  ordinary- 
stages.  By  placing  a  dam  near  the  Rockwood  gaging  station  of  the 
L^nited  States  Geological  Sur\'ey  this  fall  could  be  practically  all  util- 
ized and  in  addition  any  further  amount  resulting  from  the  raising  of 
the  Brassua  Lake  level  to  procure  additional  storage.     (See  p.  134.) 

ROACH    RIVER. 

There  is  a  little  fall  on  Roach  River  above  Lower  Roach  Pond — 
perhaps  30  feet  to  Middle  Roach  Pond.  Between  Lower  Roach  Pond 
and  Moosehead  Lake,  a  distance  of  some  5  miles,  the  fall  is  about  75 
feet. 

MOXIE    STREAM. 

There  is  a  total  fall  of  370  feet  between  Moxie  Pond  and  Kennebec 
River,  a  distance  of  about  4  miles,  and  this  occurs  practically  all  in  the 
lower  2  miles.  At  Moxie  Falls  there  is  a  nearly  vertical  drop  of  95 
feet  near  the  main  river. 

DEAD    RIVER. 

At  Arnolds  Falls  about  5  miles  below  Flagstaff  there  is  a  fall  of 
about  12  feet  in  one-fourth  of  a  mile.  At  Hurricane  Falls,  4  miles 
above  Dead  River,  there  is  a  fall  of  8  feet  in  one-eighth  of  a  mile. 
From  10  to  12  feet  fall  could  be  developed,  but  the  pondage  would  be 
small,  unless  the  intervale  land  was  flooded.  Long  Falls,  6  miles 
below  Dead  River  Plantation,  extends  over  a  distance  of  about  a 
mile,  with  a  total  fall  of  about  72  feet,  the  main  part  being  made  up 
of  a  series  of  precipitous  falls  occurring  in  a  short  distance.  Excellent 
sites  exist  for  a  dam,  as  the  river  banks  are  of  ledge,  and  a  40-foot 
head  could  be  easily  developed.  At  Grand  Falls,  one-fourth  mile 
below  the  Dead  River  dam  and  about  12  miles  from  The  Forks,  is 
a  precipitous  drop  of  2S  feet.  The  banks  are  high  and  of  ledge, 
affording  an  excellent  opportunity  for  a  dam;  a  40-foot  head  could 
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be  easily  developed.  Dead  River  Rapids  extend  from  Grand  VsWa 
to  The  Forks,  with  a  total  fall  of  about  400  feet  in  the  12  miles.  No 
precipitous  falls  occur,  but  for  the  most  part  a  gradual  descent  is 
maintained,  there  being  a  succession  of  very  rocky  rapids  with  short 
stretches  of  connecting  ([uick  water.  The  river  banks  are  for  the 
most  part  high  and  ledges  are  numerous  affording  .opportunities  for 
dams  at  nearly  all  of  the  rapids. 

The  following  table  gives  an  approximate  profile  of  Dead  River, 
based  on  a  barometric  reconnaissance  during  1906. 

Elevations  along  Dead  River. 
[Datum  is  iiieiin  tide.] 


Place. 


FlagstafT 

Dead  River 

Outlet  of  West  Carry  Pond 

Head  of  Long  Falls 

Foot  of  Long  Falls  at  Black  Urook 

Outlet  of  Spring  Lake 

Dead  River  dam  (present  water  surface) 

Dead  River  dam  (lop  gates) 

De-ad  River  dam  (foot  of  Grand  Falls) 

Mouth  of  Speneor  Stream 

Junction  oi  Spencer  and  Little  Si)eneer  streams. 

Mouth  of  Encnante<i  Stre^im 

Junction  with  Kennelx-c 


Elevation 
above 

mean  sea 
level. 


Approxi- 
mate dis- 
tance from 
Flagstaff. 


Feet. 

1,082 

1.072 

1,072 

1,072 

1,000 

1,000 

l.OCO 

1,011 

9<W3 

957 

084 

7m 


Miles. 


•10 
14J 
16 
17 
18J 
23 
23 
23i 
23{ 


29 
36 


PLEASANT    POND    STREAM. 


Pleasant  Pond  Stream  falls  about  780  feet  between  Pleasant  Pond 
and  Kennebec  River,  a  distance  of  3^  miles,  but  the  tributary  drainage 
area  is  only  a  few  square  miles. 


PIERCE    POND    OUTLET. 

Pierce  Pond  Outlet  falls  about  640  feet  in  a  distance  of  3  miles 
from  Pierce  Pond  to  Kennebec  River.  The  drainage  area  at  the  out- 
let of  the  pond  is  small,  being  only  about  18  square  miles.  The  pos- 
sibility of  bringing  Dead  Riv^r  water  to  Pierce  Pond  and  thus  utiliz- 
ing the  large  drop  to  Kennebec  River  in  one  fall  has  been  investigated. 
Pierce  Pond  lies  at  about  1,125  feet  above  tide  (by  aneroid  from 
Carritunk),  and  a  comparison  of  this  elevation  with  those  given  for 
Dead  River  in  the  foregoing  table  indicates  the  impossibility  of  carry- 
ing out  this  scheme  without  great  expense,  as  to  reach  the  Pierce 
Pond  elevation  it  would  be  necessary  to  pond  the  water  in  Dead  River 
to  a  point  above  Flagstaff. 
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CARRABASSETT   RIVER. 

There  is  considerable  undeveloped  fall  in  the  upper  part  of  Carra- 
bassett  River  and  on  its  tributaries,  but  the  supply  of  water  is  in 
general  too  small  to  warrant  developments.  At  Cleveland  Rips, 
3  or  4  miles  above  North  Anson,  is  an  undeveloped  fall  said  to  be 
about  12  feet. 

SANDY   RIVER. 

Considerable  imdeveloped  fall  exists  on  Sandy  River.  Tliere  is 
said  to  be  a  good  privilege  just  below  New  Sharon  that  will  afford  a 
fall  of  about  l\0  feet.  At  Davis  Ferry,  in  the  town  of  Stark,  is  a  power 
site  with  perhaps  a  IS-foot  fall.  At  Strong,  and  farther  up  the  river, 
there  is  considerable  unutilized  fall,  but  the  volume  of  water  available 
in  low-water  seasons  is  small.    • 

SEBASTICOOK    RIVER. 

Sebasticook  River  is  one  of  the  most  fully  developed  for  power  of 
all  the  tributaries  of  the  Kennebe(\  Of  the  17()-feet  fall  between 
Moose  Pond  and  Kennebec  River  about  100  feet  are  developed.  It 
is  said  that  at  Fifteenmile  Rips,  about  3  miles  above  Clinton,  a  good 
site  exists  to  obtain  a  fall  of  about  12  feet.  At  Winslow,  about  half 
a  mile  below  the  entrance  of  China  Lake  Outlet,  near  the  mouth  of 
the  river,  is  an  undeveloped  privilege  owned  by  the  Fort  Halifax 
Paper  Company,  of  Waterville,  that  is  reported  to  be  capable  of 
affording  a  24-foot  head  and  *^  a  mean  low  run  of  450  to  550  cubic  feet 
per  second." 

MESSALONSKEE    STREAM. 

Of  the  210-feet  fall  between  Messalonskee  Lake  and  Kennebec 
River  about  135  feet  are  developed.  A  good  unutilized  site  remains 
just  below  Oakland,  where  a  head  of  about  47  feet  can  be  obtained. 
This  is  owned  by  the  Messalonskee  P^lectric  Company.  The  largo 
amount  of  lake  area  in  this  drainage  basin  is  of  great  value  in  render- 
ing the  flow  imiform,  but  the  storage  capacity  of  the  lakes  should  be 
increased  and  more  care  given  toward  regulation  of  flow. 

WEBER    POND    Ol'TLET. 

Weber  Pcmd  Outlet  falls  about  11  o  feet  in  3^  miles — mostlv  in  the 
last  2  miles — from  Weber  Pond  to  Kennel^ec  River. 

C()BB( )SS E EC( >NT K E    ST K E AM . 

Cobbosseecontee  Stream  is  rather  fully  developed,  but  a  few  unutil- 
ized sites  remain  above  Cobbosseecontc^e  Pond.  This  is.  a  stream  of 
verA'  even  flow,  owing  to  its  excellent  storage  reservoirs. 
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WATER  STORAGE. 
GENERAL  CONSIDERATIONS. 

No  other  tract  of  countr}'  of  the  same  extent  on  the  contment  is  so 
well  watered — that  is,  supplied  with  well-distributed  lakes  and 
streams — as  is  the  State  of  Maine.  Of  the  three  largest  drainage 
basins  in  the  State — the  Kennebec,  Penobscot,  and  ^Vndroscoggin — 
the  Kennebec  is  first  as  regards  the  proportion  of  lake  and  .pond  sur- 
face to  total  drainage  area,  which  for  this  river  is  about  1  to  14. 
(See  p.  144.)  Moreover,  Moosehead  Lake  furnishes  one-third  of  this 
water-surface  area  in  the  Kennebec  basin  and  constitutes  one  of  the 
most  valuable  reservoirs  for  water  storage  and  control  in  the  country. 
The  drainage  area  tributarj^  to  Moosehead  Ijake  is  large — about  1 ,240 
square  miles — so  that  even  the  great  storage  capacity  afforded  by  a 
depth  of  7.5  feet  (the  present  head)  on  this  lake  is  not  nearly  sufficient 
to  prevent  considerable  losses  of  water  at  times. 

The  importance  of  storing  and  regulating  the  flow  of  Kennebec 
River  has  long  been  realized  by  the  water  power  and  lumbering  inter- 
ests along  the  river.  To  a  certain  extent  these  interests  of  necessity 
conflict  in  regard  to  the  manner  of  use  of  stored  water.  The  log- 
driving  season  begins  in  the  early  spring,  the  small  streams  in  the 
headwaters  being  first  driven  and  the  logs  temporarily  held  in  various 
lakes  and  ponds.  Eventually  the  main  drive  leaves  Moosehead  Lake, 
and  it  is  usually  well  into  the  summer  before  the  last  of  the  logs  reach 
their  destination  on  the  lower  river.  To  idrive  the  logs,  especially  in 
the  portion  of  the  river  between  Moosehead  Lake  and  Bingham,  a  cer- 
tain amount  of  flow  is  required  to  prevent  the  rapid  formation  of 
jams,  and  the  practice  is  to  let  out  each  day  from  Indian  Pond  dam 
(this  pond  being  used  as  a  regulating  resei-voir  for  flow  from  Moose- 
head Lake)  a  head,  or  '* hoist,"  as  it  is  called,  of  water  to  help  sluice 
along  the  drive.  Formerly  little  or  no  care  was  taken  to  prevent  the 
waste  of  water  during  log  driving,  with  the  result  that  frequently  by 
the  end  of  the  log-driving  season  little  water  would  be  left  stored  in 
Moosehead  Lake,  and  consequently  the  water-power  usere  on  the  river 
suffered  from  a  scarcity  of  water  in  the  fall  and  early  winter,  receiving 
almost  no  benefit  from  the  use  of  Moosehead  Lake  for  storage.  In 
late  years,  however,  the  log-driving  and  water-j)ower  interests  on  the 
river  have  become  more  liarmonious,  and  the  two  associations  repre- 
senting them — the  Kennebec  Log  Driving  Association  and  the  Ken- 
nebec Water  Power  Company — are  to  a  large  extent  made  up  of  the 
same  persons.  Efforts  are  being  made  not  only  to  prevent  the  need- 
less waste  of  water  in  log  driving,  but  to  improve  the  river  channel  and 
facilities  for  driving,  s)  as  to  require  lc\ss  water  for  this  j)urpose.  The 
necessity  of  providing  additional  storage  caj)acity  over  that  now 
utilized  at  Moosehead  Lake  has  been  apparent  for  several  years,  and 
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surveys  of  the  lake  have  been  made  by  the  water-power  company  to 
ascertain  the  feasibility  of  further  raising  the  lake  level. 

As  a  result  of  the  cooperation  between  the  Maine  State  Survey 
Commission  and  the  United  States  Geological  Survey,  surveys  of 
various  lakes  and  ponds  in  the  Kennebec  headwaters  were  made  dur- 
ing 1905-6  by  the  Naticmal  Survey.  Sufficient  information  has  been 
thus  obtained,  in  addition  to  that  relating  to  Moosehead  Lake  fur- 
nished by  the  Kennebec  Water  Power  (k>mpany,  to  serve  as  a  baj^is 
for  a  fairly  comprehensive  study  of  the  problem  of  additional  storage, 
and  in  the  succeeding  pages  the  various  possibilities  will  be  discussed. 
The  following  plans  and  profiles  will  be  furnished  to  ])ersons  especially 
interested  in  the  subject  on  application  to  the  Director,  United  States 
Geological  Survey,  Washington,  D.  (\: 

Plan  of  Bra.sHua  Lake. 
Plan  of  BniRsua  Lako  ()utl<»t. 

Plan  and  profile  of  Moose  River  between  MtKwehea<i  and  Bnuvua  lakes. 
Plan  of  Wo<m1  and  Attean  ixmds. 
Plan  of  WihkI  Pond  Outlet. 

Reconnai.snance  plan  of  Iloleb  Pond,  Ijong  Pond,  Lower  Roach  Pond,  Midtlle  TUck  li 
Pond,  Flagstaff  Lake,  Wi*st  Carry  Pond,  Spring  I^ke,  and  Spenrer  Ponds. 

STORAGE  IN  KENNEBEC  HEADWATERS. 

MOOSEHEAD    LAKE. 

Moosehead  Lake,  with  an  area  of  about  Ho  square  miles,  is  the 
largest  lake  in  New  England.  It  is  about  35  iniles  in  extreme 
>'»,ngth,  12  miles  in  maximum  width,  and  of  such  depth  that  it  i> 
crossed  by  steamboats?  from  end  to  end.  It  has  long  been  used  as  a 
•'eservoir  to  store  the  si)ring  flow  for  use  in  log  driving  and  for  power, 
»<,nd  is  commanded  by  substantial  log-crib  dams  at  its  two  outlets, 
'^hat  at  the  east  or  principal  outlet,  shown  in  PI.  V,  -4,  was  cniii- 
oleted  in  1901,  replacing  an  old  dam.  The  west-outlet  dam  wa:> 
Tebuilt  in  1904.  Most  of  the  regulation  of  flow,  however,  is  carritM 
on  at  the  east-outlet  dam,  and  in  general  little  water  flows  by  ^-ay  of 
the  west  outlet.  The  west-outlet  stream  joins  the  main  river  at  tlif 
upper  end  of  Indian  Pcmd. 

The  present  head  of  water  obtainable  on  Moosehead  Lake  is  about 
7.0  feet.  (See  list  of  gage  heights  of  Moosehead  Lake,  pp.  70-7*^ 
The  Kennel )ec  Water  Power  Company  has  made  surveys  of  the  prt»>- 
ent  lake  shores  with  the  view  of  obtaining  additional  storage  capacity 
corresponding  to  an  increased  depth  of  2  feet,  and  has  spent  aboir 
$16,000  for  these  surveys  and  mapping.  The  results  indicate  that  ai 
increase  in  water  surface  of  about  1.6  square  miles  would  result  fp':.: 
this  proposed  rise  in  l(»vel.  The  shores  are  in  general  high  and  nx'k^. 
})ut  in  several  pla(u\s  rather  low,  so  that  the  estimated  damages  an* « i 
the  whole  considerable.     It  is  probable  that  Moosehead  I^ake  coul . 
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be  drawn  down  considerably  below  the  present  limit,  if  dredging  were 
done  at  the  outlet,  but  this  would  of  course  have  an  objectionable 
effect  on  the  navigability  of  the  lake. 

The  data  furnished  by  the  Kennebec  Water  Power  (/ompany  have 
been  used  in  compiling  the  following  tal)le,  which  shows  the  i)resent 
storage  capacity  and  that  obtainable  by  raising  the  lake  level  2  feet. 

Area  and  capacity  of  Mooseliead  Lake  at  different  elevatioiut.f^ 
(Drainage  area  at  outlet,  1,24U  squan)  milos.J 


Gage 
holght. 

Area  of 

water 

flurfaoe. 

Capacity  0/ 
floction. 

Total  capacity 

abov(>  gage      1 
height  0.0  foot. 

Ffft. 

'  .S'/.  miles. 

Cubic  feet 

Cubic  feel. 

0.0 

111.3 
111.9 

1.0 

3.110.000.000 

3,110,000,000    I 

2.0 

112.4 

3,127.000.000 

6.237.000.000    ' 

3.0 

113.0 

3,142.000.000 

9.379.000,000    , 

4.0 

il3.(i 

3.1.SS.000.000 

12.5:^7,000.000    ' 

5.0 

114.3 

3. 170.000.000 

15.713.000.000 

ii.O 

•114.9 

3.lft-».000.000 

18.908.000.000 

7.0 

115.0 

3.213.000.000 

22. 121.000. 000 

7..1 

llft.O 

1,614.000.000 

23.73.>.000,000 

H.5 

lie.  8 

3.245.000.000 

2t}.  980, 000. 000 

9.0 

117.0 

3,267,000,000 

30.247,000,000    1 

a  Qage  heights  refer  to  lalce  datuni,  the  zero  of  which  is  approximately  at  tlie  elevation  of  the  gate 
sills,  or  1,021.30  feet  above  mean  sea  level. 

MOOSE   RIVER   BASIN. 

Moose  River  and  its  series  of  lakes,  comprising  Brassua  Lake  and 
Liong,  Wood,  Attean,  and  Hole!)  ponds,  afford  some  excellent  oppor- 
tunities for  storage  of  water.  The  natural  and  artificial  conditions 
in  the  vicinity  of  these  ponds  are  in  general  favorable  for  their  utiliza- 
tion for  storage  without  great  cost,  but  at  present  (mly  one  of  them 
(Long  Pond)  is  controlled  by  a  dam,  and  this  is  utilized  solely  for 
log-driving  purposes.  (wSee  PI.  V,  B  p.  128.)  The  following  descrip- 
tions of  the  Moose  River  lakes  and  ponds  are  based  on  data  obtained 
by  the  United  Staters  Geological  Survey  during  1905-6.  as  previously 
explained. 

BKASfll'A    LAKK.  ^ 

Brassua  Lake  is  approximately  rectangular  in  shape,  running  north- 
west to  southeast,  about  5.5  miles  long  and  1.4  miles  in  maximum 
w^idth.  Its  greatest  depth  is  about  35  feet,  in  the  extreme  north- 
western part  of  the  lake;  the  more  shallow  portions  lie  at  the  south- 
eastern extretnity  along  Miseree  Sands.  It  has  an  area  of  5.55 
square  miles  at  an  elevation  of  1,043.0  feet  above  mean  tide.  The 
shores  are  wooded  and  as  a  rule  are  high,  the  low^  areas  being  around 
the  entering  streams — Miseree  Stream  at  the  southeast,  Moose  River 
at  the  south,  and  Brassua  Stream  at  the  northeni  extremity.  No 
clam  now  exists  at  the  outlet  of  the  lake. 
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This  lake  cimld  readily  l)C  raise<l  10  or  15  feet,  or  even  more,  above 
the  pn'sent  low-water  level,  without  doing  an}'  damage  excej)t  to  tim- 
ber standing  on  th*»  fhwMle*!  area,  but  as  this  is  mostly  young  growlh 
the  t<^tal  damage  wouM  be  small.  There  are  several  good  sites  far  a 
dam  at  the  outlet  of  the  lake.  .Vs  a  nde  the  river  bed  here  is  rockv 
or  of  gravel  ami  in  places  rather  rough. 

A  dam  with  en»st  at  elevati<m  1,056  feet,  placed  near  the  outlet, 
with  a  total  length  of  about  S50  feet  and  a  maximum  height  of  20  to  25 
feet  wouhl  afFonl  about  is  f€H*t  head  of  water. 

Alnnit  1.3  miles  below  the  outlet,  just  below  the  Tnited  States 
Geological  Sur\'ey  gaging  station,  is  a  site  for  a  dam  which  would  not 
only  afford  lake  storage  but  wouM  tlevelop  a  fall  of  about  25  feet  and 
flood  out  the  rough  section  t>f  the  river  interv'ening,  which  cau:?<^ 
ctmsiderable  trouble  in  log  tlriving.  A  dam  here  would  he  about 
1,000  feet  in  total  length  and  about  35  feet  in  maximum  height,  if  its 
crest  were  set  at  elevation  1,056  feet. 

The  fi>llowing  table  givt»s  the  area  and  approximate  storage  capac- 
itv  of  Brnssua  Lake  at  various  elevations: 


Ana  aw!  cnfMirifu  nf  Braxstua  Ijnk'f  at  different  flnxitiotis. 
[l»rainap»  an'a  at  oinli-i,  i»7.'i  sqiinrp  iiiilefl.) 


Klrva- 

' 

tion 

\n»a  of 
w  il«  r 

<'i parity  of  9<v- 
tion. 

T«»lal  capacity 
alK^ve  elovatio'n 

imun  St" 

H»irf.j(>-. 

LOW  foct. 

level. 

Sq.  milf  «. 

fubirfrfi. 

Ffft. 

Cubic  f eft. 

l.(I.^H 

4  4.". 

4   t4\ 

127  niVi.'otio' 

!.(».?!• 

i27.666.666 

l.lHO 

4  s7 

l.i.J.OOO  000 

2150.000,000 

IJMl 

o.  <N 

13*.0Oi>.U)0 

y.^J.ooo.ooo 

1.042 

:.  ;^> 

n.1.000.000 

544.000,000 

1.04? 

.*.  .v» 

l.M,.-rfHi  («) 

()95.n00.000 

1.044 

.V  Ml 

l>..'j»>0.(M)0 

.S54.000.000 

i.ori 

l>  0.*i 

l•^-,  oio.imo 

1.019.000.000 

1.0 1«. 

(.  .i.-» 

17:^.000.  (JOG 

1.192.000,000 

1.047 

•  •.  «sS 

]\\.{H^\  uio 

!,:?73.000.000 

l.(Ms 

7.00 

l'j<).  .V¥V  tMW 

1.5t.:t.  500.000 

l.(M«i 

7  '»7 

•3HVHOiV(M)0 

l,7«i3..'J00.000 

1 .  tVi<) 

7.  s» 

Jl-VOOO.OOO 

1.975.500.000 

1.0.'i| 

s  .57 

j:'rf..tHH).(KX) 

2.211,500.000. 

1  'u: 

V  s'» 

ju>..-4tomx) 

2.452,000,000 

!.0.\i 

"  .1) 

2.i_'.000.0<10 

2.704.000.000 

I  0.-.4 

V.  ."lO 

2*.l,l»0.0(I0 

2,965.000.000 

I.<».V> 

(».  s> 

•»;  j.(K¥».0(iO 

3.^34,000.000 

l.U'H. 

10.  IJ 

L'7»s.<IOO.0(X) 

3.512.000.000 

1 .  f  1.',: 

H».  4.*. 

LN7.««1I).iM)i) 

:i,  799.000. 000 

l.o.*>s 

10.  7f> 

2'V).:i(¥V(M»() 

5.094.500,000 

!.<»N<;    I'OM). 

Long  Pond  runs  approximately  from  northwest  to  southeast  and 
is  long,  narrow,  and  irregular  in  shape.  Its  extreme  length  is  about 
10  miles,  8  miles  being  the  pond  proper  and  the  remainder  the  former 
river  channel,  in  whicli  water  is  held  by  the  dam.  During  low  water 
there  is  a  fall  of  perhaps  2  or  3  fe(*t  between  these  two  portions. 
The  width  of  the  pond  varies  from  300  feet  at  the  Lower  Narrows  to 
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lA  milos  opposite  tho  mouth  of  Parlin  Stream.  Its  maximum  depth 
is  about  35  feet,  and  it  has  a  pond  surface  of  4.8  square  miles  at  an 
elevaticm  of  1,159  feet. 

The  shores  are  wooded,  as  a  rule,  with  some  borderinjy  farm  land 
toward  the  northern  extremity.  iVround  the  upper  end  the  ^ound 
is  low  and  marshy;  the  remainder  of  the  shore  rises  gradually.  The 
Canadian  Pacific  Railway  runs  along  the  entire  southern  shore,  being 
but  Uttle  above  the  pond  in  elevation.  The  lowest  portion  of  the 
track  is  just  west  of  Parlin  Stream,  where  the  elevation  is  about  1,165 
feet;  at  several  other  places  the  elevation  is  from  1,166  to  1,170  feet. 

The  existing  dam  is  an  old  timber-crib  structure,  385  feet  in  total 
length.  It  has  two  wing  walls,  one  43  feet  and  the  other  170  feet 
long,  and  the  dam  proper  is  172  feet  long,  with  14  sluices  and  gates. 
(See  PI.  V,  Bj  p.  128.)  The  elevation  of  the  bottom  of  six  sluices  is 
about  1,157  feet;  of  the  log  sluice,  1,152.2  feet;  and  of  the  remaining 
sluices,  about  1,151.2  feet.  The  elevation  of  the  wing  wall  on  the 
south,  at  wliich  water  will  go  to  waste,  is  about  1,160  feet.  The  dam 
is  now  used  for  holding  back  water  in  th<*  spring  for  a  short  time  during 
the  log-driving  season;  after  that  the  gates  arc  open  and  free  flow 
takes  place. 

On  account  of  the  proximity  of  the  Canadian  Pacific  Railway,  per- 
liaps  no  increase  in  the  height  of  the  dam  is  warranted,  but  to  utilize 
the  storage  a  higher  summer  level  could  be  maintained.  The  present 
low-water  level  is  about  1,152  feet  at  the  dam,  or  probably  about 
1,154  or  1,155  in  the  pond  proper.  In  the  spring  the  water  is  main- 
tained for  a  short  time  in  the  pond  at  an  elevation  of  over  1,160  feet, 
and  an- elevation  of  1,160  feet  coidd  probably  be  maintained  without 
doing  much  damage.  If  the  present  average  low-water  level  is  con- 
sidered as  elevation  1,155  feet,  and  the  average  area  4.5  square  miles, 
the  capacity  at  elevaticm  1,160  feet  would  be  about  625,000,000 
cubic  feet.  It  is  probable  that  tliis  quantity  could  be  considerably 
increased  by  dredging  at  the  narrows  and  lowering  the  gate  sills  at 
the  dam.  The  drainage  area  at  the  outlet  of  the  pond  is  520  square 
miles. 

WOOn    AM)    ATTKAN    PONDH. 

Wood  Pond  is  situated  in  the  town  of  Jackman  at  an  elevation  at 
low-water  level  of  about  1,157  feet.  It  is  connected  with  Long  Pond 
by  about  7  miles  of  very  crooked  river,  in  which  the  fall  is  about  2 
feet  under  average  conditions.  The  pond  is  irregular  in  shape,  3.8 
miles  in  extreme  length  and  1}  miles  in  maximum  width.  A  con- 
siderable portion  of  it  is  more  than  30  feet  in  depth.  The  shores  are 
wooded  and  steep,  with  practically  no  bordering  flat  land. 

Attean  Pond  is  connected  with  Wood  Pond  bv  about  three-fourtlis 
of  a  mile  of  river  and  under  normal  conditions  is  at  the  same  level 
as  Wood  Pond.     It  will  thus  be  noted  that  Long,  Wood,  and  Attean 
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pondH  are  all  at  about  the  same  elevation.  Attean  Pond  is  very 
irrej^ilar  in  shape,  5  miles  lon^,  2  miles  in  maximum  width,  and  about 
30  feet  in  maximum  depth.  It  ccmtains  many  islands.  The  shores 
are  wooded  and  high  for  the  most  part,  the  lowest  land,  wliich  is 
under  cultivation,  being  along  the  river  connecting  Wood  and  Attean 
ponds. 

The  Canadian  Pacific  Railway  runs  along  a  portion  of  the  eastern 
shore  of  Wood  Pond,  crosses  Moose  River  at  its  entrance  into  that 
pond,  and  then  follows  the  northern  shore  of  Attean  Pond.  Its  lowest 
elevation  is  about  1,174  feet,  just  south  of  the  bridge  on  Moose  River. 

A  dam  can  be  placed  at  the  outlet  of  Wood  Pond.  Here  the 
banks  are  high  and  of  gravel,  and  the  two  ponds  could  be  eai^ily 
raised  10  feet  by  a  dam  550  feet  long.  It  is  probable  that  water 
could  not  be  drawn  lower  than  about  elevatiim  1,057  feet,  owing  to 
backwater  influence  from  the  river  below;  this  would  make  a  high- 
water  elevati(m  of  1 ,067  feet.  Damage  would  be  done  to  timber  on 
the  flooded  land,  and  also  to  some  farm  land  at  the  head  of  Wood 
P(md. 

The  drainage  area  of  Wood  Pond  at  its  outlet  is  320  square  miles, 
and  of  Attean  Pond  270  square  miles.  The  following  table  gives  the 
areas  and  capacity  of  Wood  and  Attean  ponds  at  different  elevations: 

Area  and  capacity  of  Attean  arui  Wood  poiuls  at  different  elevatioTis. 
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8.2 
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8.4 
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237.0(X).000 
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25t).  400. 000 
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10.0 

270. 400. 000 
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11.1 

295.500,000 

637,200,000 

HOLEB    POND. 


Iloleb  Pond,  in  the  town  of  Iloleb,  is  about  1  mile  from  Mcki>c 
River,  to  which  it  is  connected  by  Iloleb  Stream.  It  is  irregular  in 
shape,  31  miles  long  and  IJ  miles  in  maximum  width.  The  shores- 
are  wooded  and  high,  except  around  the  brooks  and  inlets  entering 
the  pond.  The  elevation  of  the  low-water  summer  level  is  about 
1,281  feet,  and  tlie  area  of  the  pond  at  this  elevation  is  about  1.7< 
bquare  miles;  at  elevation  1,241   feet  the  area  of  the  water  surf  act: 
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would  be  about  2.8  s(|uare  miles.  The  (^inadian  Pacific  Railway 
mns  along  the  southern  shore  and  crosses  Iloleb  Stream  just  below 
the  point  where  it  leaves  the  pond,  at  an  elevation  of  about  1 ,246  feet. 

During  the  spring  freshets,  when  Moose  River  is  high,  the  back- 
water due  to  a  ledge  about  8  miles  below  Holeb  Stream  sets  back  to 
Holeb  Pond,  and  at  times  has  flooded  the  railroad  tracks.  This 
backwater  causes  the  pond  to  act  as  a  natural  storage  basin  for  a 
short  time  in  the  spring. 

The  only  suitable  place  for  a  dam  would  be  at  the  Canadian  Pacific 
bridge,  and  could  one  be  built  here  and  an  elevation  of  the  lake 
surface  of  1,241  feet  maintained,  the  capacity  of  the  lake  above 
elevation  1,231  feet  would  be  about  627 ,000, 000  cubic  feet.  The 
drainage  area  of  Iloleb  Pond  at  its  outlet  is  about  24  sc[uare  miles. 

R(>A(  II    RIVER    BASIN. 

Roach  River,  with  its  three  connected  i)onds,  affords  some  oppor- 
tunity for  storage,  although  not  as  good  as  Moose  River  cm  account 
of  its  much  smaller  drainage  area. 

LOWER    ROACH    POND. 

The  present  dam  at  Lower  Roach  Pond  is  as  liigh  as  the  surface 
of  the  surrounding  ground  wMU  admit,  and  could  not  be  raised  with- 
out considerable  expense  because  of  the  lowland.  This  dam  con- 
trols about  an  8-foot  head,  and,  with  an  average  area  of  4.9  square 
miles,  the  present  capacity  is  about  1,093,000,000  cubic  feet.  At 
j)resent  the  summer  pond  level  is  but  little  above  minimum  low 
water,  and  a  higher  level  could  be  maintained  without  doing  any 
damage.  It  is  probable,  too,  that  this  pond  could  be  drawn  down 
considerably  low^er  by  dredging  and  lowering  the  outlet.  The  drain- 
a^G  area  at  the  outlet  of  the  pond  is  about  85  square  miles. 

MIDDLE    ROACH    POND. 

On  Middle  Roach  Pond  is  a  dam  now  controlling  6  feet  of  head. 
The  average  area  of  the  pond  is  1  square  inile,  and  w^ith  the  present 
dam  the  capacity  is  167,000,000  cubic  feet  of  water.  The  land  is 
lo\^"  around  the  dam,  but  w^ith  flashboards  an  increase  in  height  of 
about  2  feet  could  be  obtained  without  doing  any  material  damage. 
This  increase  would  add  67,000,000  cubic  feet  to  the  capacity. 
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SUMMARY   OF    8TORAOE    IN    KENNEBEC    HEADWATERS. 

In  the  following  table  is  a  sununary  of  the  present  and  available 
storage  in  the  upper  portion  of  the  Kennebec  basin: 

Summary  oj  princifxil  sioraije  in  Kinnehrc  hrafitvatcrs. 

'  rroaont  stor-    AvHiUblc  6l<»r- 

1           age.  ajjp. 

Cubic  feet.  Cubic  /  ect . 

Mooschoad  Lake_ 23.735,000.000  .'»,247,d0f>.Mri 

Brassua  Lake 0  3.512, nf»).«ii» 

Long  Pond <i25.000.000  625.0rt».'ii) 

Wood  and  Attoan  ponds 0  2,341, 700jn» 

Ilolob  Pond 0  r.27.000.JiO 

Lower  Roach  Pomt 1 . 003. 000. OOO  1,093. ar».(ir 

Middle  Roach  Pond 1«7.U».000  234.O0n.iW 

—                                                                  2r>.fi2o.noo.ooo  3i^,  €79.700  jw 


STORAGE  BELOW  MOOSEHEAD  LAKE. 

MOXIE    POND. 

Moxie  Pond,  situated  in  The  Forks  and  Kast  Moxie  townships,  is 
about  4  miles  from  Kennebec  River,  to  which  it  is  tributarv  bv  Moxie 
Stream.  It  is  long  and  narrow,  about  8  miles  in  extreme  length  and 
three-fourths  in  maximum  width,  running  approximately  north  and 
south.  It  has  an  area  at  low  water  of  about  2.6  square  miles.  The 
shores  are  in  general  fairly  high  and  steep,  except  near  each  end  of  the 
pond  where  there  is  considerable  low  ground.  The  shores  are  wooded, 
but  mostly  with  small  growth. 

A  timber-crib  dam  about  450  feet  long  controls  a  head  of  about  t» 
feet,  at  which  level  (about  969  feet  above  tide)  the  area  of  the  w^ater 
surface  is  about  3.0  sciuare  miles.  This  dam  is  used  at  present  solely 
for  log-driving  purposes.  The  storage  capacity  of  the  pond  is  about 
705,000,000  cubic  feet.  The  outlet  can  be  cut  down  about  2  feet  and 
the  dam  raised  8  feet  without  great  expense,  and  a  total  head  of  14 
feet  obtained,  corresponding  to  about  1 ,100,000,000  cubic  feet  capacity. 
To  more  nearly  control  the  run-ofi  from  this  drainage  basin  (80  square 
miles  at  the  mouth  of  the  pond)  a  dam  18  or  20  feet  high  would  be 
required,  furnisliing  a  storage  capacity  of  about  1,600,000,000  cubic- 
feet.  The  most  serious  obstacle  to  raising  the  level  of  Moxie  Pond 
any  considerable  amount  is  the  j)roximity  of  the  Somerset  Railway 
extension,  and  the  necessary  changes  involved  in  grading,  etc.,  would 
add  largely  to  the  expense.  On  the  other  hand,  the  large  amount  of 
available  water  power  on  Moxie  Stream,  which  has  a  fall  of  about  370 
feet  in  practically  2  miles,  makes  any  increase  in  the  storage  capacity 
of  Moxie  Pond  of  twofold  value. 
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PIERCE    POND. 

Pierce  Pond  is  located  principally  in  Pierce  Pond  Township,  about 
3.5  miles  west  of  Kennebec  River,  to  which  it  is  tributary  by  Pierce 
Pond  Stream.  It  is  very  irregular  in  shape,  being  practically  two 
ponds  connected  by  a  thoroughfare.  It  runs  approximately  north 
and  south,  and  is  5  miles  in  extreme  length,  a  little  over  a  mile  in 
maximum  width,  and  in  places  rather  deep.  It  has  an  area  of  about 
2.3  square  miles  and  the  surface  is  approximately  1,125  feet  above 
mean  tide.  The  shores  of  the  pond  are  wooded,  mostly  with  young 
growth,  and  in  the  main  are  high  with  steep  banks,  but  there  are  a  few 
low  places  of  small  area. 

A  timber-crib  dam,  in  rather  poor  condition,  about  385  feet  in  total 
length,  affords  a  head  of  10  feet  and  a  storage  capacity  of  approxi- 
mately 620,000,000  cubic  feet. 

The  drainage  area  tributar\^  to  Pierce  Pond  is  only  about  18  square 
miles  and  any  additional  storage  over  the  present  amount  is  of  doubtr- 
ful  value,  although  it  could  be  obtained  without  great  outlay.  The 
thoroughfare  between  the  two  sections  of  the  pond  could  be  cut  down 
with  little  expense,  so  that  the  northern  part,  in  which  at  present  there 
is  a  height  of  about  3.5  feet  not  utilized,  would  drain  down  within  a 
foot  of  the  outlet  level.  Pierce  Pond  would  make  an  excellent  storage 
reservoir  if  a  greater  area  were  tributary  to  it.  The  relative  position 
of  Pierce  Pond  with  reference  to  Dead  River  is  discussed  on  page  129. 

DEAD    RIVER    BASIN. 

Some  very  good  opportunities  exist  for  storage  of  water  in  the  Dead 
River  drainage  basin,  although  as  a  nile  the  lakes  and  ponds  do  not 
have  a  large  tributary  area. 

FL.\GSTAPP   LAKE. 

Flagstaff  Lake  is  in  the  town  of  Flagstaff,  about  half  a  mile  north  of 
Dead  River,  to  which  it  is  tributary.  It  is  approximately  rectangular 
in  shape,  running  southeast  and  northwest,  2.5  miles  in  extreme  length 
and  0.9  mile  in  maximum  width,  with  an  area  of  water  surface  of 
about  1.4  square  miles,  at  an  elevation  of  1,100  feet  above  mean  tide. 
It  is  a  shallow  lake,  being  not  over  10  feet  in  maximum  depth  at 
medium  stages.     The  shores  are  in  general  rather  low. 

A  rough  timber  and  bowlder-filled  dam,  situated  about  2,300  feet 
down  the  outlet  stream,  controls  a  head  of  12  feet,  although  consider- 
ably less  than  this  amount  is  actually  obtained,  owing  to  the  position 
of  the  gates.  Power  is  used  at  this  dam  for  ninning  a  sawmill.  The 
.storage  capacity  of  Flagstaff  Lake,  with  a  depth  of  12  feet  and  a  water- 
surface  area  of  1.4  square  miles,  is  about  470,000,000  cubic  feet.  This 
dam  could  not  be  raised  more  than  3  feet  without  flooding  a  part 
3697— IRR  198—07 10 
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of  the  Village  of  Flagstaff.  A  dam  could,  however,  be  placed  500 
feet  below  the  lake,  or  1,800  feet  upstream  from  the  present  dam, 
where  the  channel  is  about  100  feet  wide  and  the  stream  has  a 
rocky  bed.  With  an  increase  in  level  of  10  feet  a  large  storage  capac- 
ity could  be  obtained,  probably  as  much  as  2,000,000,000  cubic  feet. 
The  drainage  area  at  the  outlet  of  Flagstaff  Lake  is  about  50  square 
miles.  The  possibility  of  utilizing  this  lake  as  a  storage  basin  for  flow 
from  the  main  river  should  be  further  investigated. 

WEST  CARRY   POND 

■ 

West  Carry  Pond  is  in  the  town  of  (^arrying  Place,  about  4  miles 
east  of  Dead  River,  to  which  it  is  tributary.  It  is  regular  in  shape, 
about  2  miles  in  extreme  length  and  0.8  mile  in  maximum  width.  In 
places  it  is  more  than  80  feet  deep.  It  has  a  water-surface  area  of 
approximately  1.3  square  miles,  at  an  elevation  of  1,250  feet  above 
mean  tide,  or  about  180  feet  above  Dead  River.  The  shores  are  high 
and  wooded. 

A  timber-crib  dam  at  the  outlet,  600  feet  in  total  length,  controls  a 
head  of  about  10  feet,  which  would  correspond  to  a  storage  capacity  of 
about  360,000,000  cubic  feet.  This  level  could  be  easily  raised  10  feet 
or  more,  but  the  tributary'  drainage  area  is  only  15  square  miles,  and  it 
is  stated  that  water  has  never  flowed  over  the  present  dam,  so  that  no 
changes  seem  warranted. 

8PRIN(}    LAKE. 

■ 

Spring  Lake,  in  T.  3,  R.  4,  lies  about  1  mile  west  of  Dead  River,  to 
which  it  is  tributary.  It  is  long  and  narrow,  with  two  deep  bays,  2.6 
miles  in  total  length,  0.75  mile  in  maximum  width,  and  about  60  feet 
in  maximum  depth.  The  water-surface  area  is  about  1 . 1  square  miles, 
at  an  elevation  of  about  1 ,260  feet  above  mean  tide,  or  260  feet  above 
Dead  River.     The  shores  are  high  and  wooded. 

No  dam  is  situated  at  the  outlet  of  this  pond,  although  a  head  of  10 
feet  could  be  readily  controlled.  The  drainage  area  is  only  about  10 
scjuare  miles,  and  probably  this  lake  will  be  of  little  value  for  storage 
unless  the  topography  is  such  that  adjacent  streams  can  be  readily 
turned  into  it. 

DEAD    RIVEH    DAM. 

The  Dead  River  dam  was  built  in  the  autunm  of  1905  by  the  Dead 
River  Log  Driving  Company.  It  is  situated  about  1 ,400  feet  above 
Grand  Falls  and  half  a  mile  above  the  entrance  of  Spencer  Streani,  It 
is  a  timber-crib  structure  having  a  total  length  of  about  320  feet,  with 
two  log  sluices  and  twenty  gates.  It  is  used  solely  for  log  driving  and 
affords  a  head  of  13  feet,  flooding  the  river  back  to  the  foot  of  Long 
Falls.     This,  however,  is  only  for  a  short  time  in  the  spring. 
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SPENCER    PUND8. 


The  Spencer  ponds  are  situated  mainly  in  Ilobbstown,  about  5 
miles  north  of  Dead  River,  with  which  they  are  connected  by  Little 
Spencer  and  Spencer  streams.  They  are  known  as  Lower  Basin, 
Upper  Pond,  and  Fish  Pond,  and  are  connected  by  narrow  thorough- 
fares. They  are  long  and  narrow,  running  approximately  north  and 
south.  The  total  length  is  6  miles  and  the  maximum  width,  in  the 
lower  basin,  0.8  mile.  The  area  of  water  surface  is  about  2.6  square 
miles,  at  an  elevation  of  about  1,150  feet  above  tide,  or  190  feet  above 
Dead  River  at  Spencer  Stream.  The  shores  are  wooded  and  generally 
steep  and  high,  except  at  the  north  end. 

A  timber-crib  dam  approximately  105  feet  long  at  the  outlet  of 
Lower  Basin  controls  a  head  of  about  12  feet,  although  a  bar  in  the 
stream  above  the  dam  prevents  the  utilization  of  the  last  foot  of  stor- 
age. This  could  be  easily  removed  and  would  result  in  a  storage 
capacity  with  the  present  dam  of  approximately  870,000,000  cubic 
feet.  It  is  practicable  to  raise  the  level  of  these  ponds  5  feet  or  more, 
depending  on  the  quantity  of  water  available.  A  total  head  of  16 
feet  would  afford  a  storage  capacity  of  about  1,500,000,000  cubic  feet. 
The  drainage  area  at  the  outlet  of  Lower  Basin  is  about  46  square 
miles. 

SPENCER    STREAM    DAM. 

The  Spencer  Stream  dam  is  a  log-roll  dam  affording  a  head  of  about 
9  feet,  situated  about  4  miles  up  Spencer  Stream  from  the  entrance  of 
Little  Spencer  Stream.  It  makes  several  small  ponds  that  are  very 
quickly  filled,  affording  frequently  three  or  four  heads  per  day  during 
the  log-driving  season. 

UPPER   DEAD    RIVER. 

No  additional  data  for  Dead  River  above  Flagstaff  are  available 
other  than  those  given  in  the  summary  table  on  page  142.  It  is  prob- 
able that  considerable  opportunity  exists  for  storing  water  in  this  part 
of  the  river,  and  Chain  of  Ponds,  Jim  Pond,  and  Tim  Pond  appear  to 
be  worthy  of  investigation  in  this  respect. 

SUMMARY  OF  STORAGE. 

The  following  table,  summarizing  the  storage  in  the  Kennebec  basin, 
is  taken  mainly  from  Wells's  report"  and  such  corrections  and  addi- 
tions have  been  made  as  are  possible  with  the  data  at  hand.  In  gen- 
eral, the  areas  of  water  surface  in  the  lower  part  of  the  basin,  as  given 
by  Wells,  are  approximately  correct,  but  those  in  the  middle  and 
upper  parts  are  too  large.  Corrections  of  Wells's  figures  are  ba^sed  on 
the  topographic  sheets  or  the  results  of  surveys  by  the  United  States 
Geological  Survey. 

a  Wells,  Walter,  The  Water  Tower  of  Maiiir.  im'3,  pp.  94-97. 
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Summary  of  storage  in  Kennebec  basin. 
CONNECTED  WITH  MOOSE  RIVER. 


Braraiia  Lake 

Miserro  Pond 

Parlin  l*ond 

Long  Pond 

Wood  Pond 

Little  Big  Wood  Pond. 
Attean  Pond 


Approxl- 


Present 


mate  area.         atoragfv 


.Vdditional  avaiiat*io  stomp' 


Iloleb  Ponrt. 


Thnrndike  Ponds  (2) 


Sq.  miles. 
5.S5 
1.5 
2.75 
5 

3.3 
1.35 
4.5 

2 


Frrt. 


Feet. 

None 10-15. 

2ormorp Can  ^lo  raised. 

5.  fonnerlv...    3. 

H 

None 10. 

7 10. 

None. 10  by  dam  at  out  lot  of  W<»J 

Pond 
do Can  lx»  raised  hv  a  dHni  at 

Holeh  Falls.    ' 
0  (one  pond)..    The  other  can  If   raised  t 

feet. 


2(i.  95 


(CONNECTED  WITH  DEAD  RIVER. 


Spencer  Ponds 

PondlnT.5,  R.  7 

Great  Pond  a 

King  and  Bartlett  l*ond 

Spring  Lake 

Flagstaff  Lake 

Carrying  Place  Pond  (the  largRHt) 

Jim  Pond.  T.  1,  R.  5 

Tim  Pond,  T.  2,  R.  4 

Chain  of  Ponds  (3) 


2.6 

0.5 

4 

1 

1.1 

1.4 

1.3 

1 

1.25 


10. 15 


12. 


4  or  5. 

ConaI<lerahlc. 

10 


12 Mopp. 

10 10  or  more. 

8 2. 

9 


S 2:  one  dhm  flows  hU. 


CONNECTED  WITH  CARRABASSETT  RIVER. 


Ffthi  Pond 

Sandy  Pond 

Embden  Pond 

Hancock  Pond 

Spruce  Pond 

Rowe  Pond 

Gilman  Pond 

Judkins  Pond 

Butler  Pond 

Porters  Pond 

Tufts  Pond 

Dutton  Pond 

.Jerusalem  Pond 

Carrying  Place  Pond  (middle) 


Bog  Pond 

Clear  Water  Pond 

Norcross  Pond 

Chestervilie  Ponds  («) 


Wilton  Pond*. 
North  Pond . . . 


Taylor  Pond 

Sandv  River  PondH  (4) 

Luflkin  Pond 

Sylvester  Pond 


0.6 
.4 

2.4 

1 

.35 
.  t 
.5 

4 

4 

4 

bam 

4. 

12. 
Several. 

8. 

.4 

1 

.5 
.2 
.3 
.3 

Dam 

^....V......... 

Dam 

do 

4. 
Several. 

Do. 

Do. 

Do. 

9.1 

1  SA 

NDV  RIVER. 

1 

1.75 
.3.3 
2 

S 

Dam 

3. 

4  or  5  can  be  bad  on  four 

1.25 

1 

ponds. 
Can  raise  2  feet  and  kivv>r 

1 
•> 

Dam 

outlet  3  feet 
Can   raise  dam   and    iowr 
outlet. 

I  25 

2 

0 

Several. 
5. 

.;{ 

Dam 

10. 


«  It  ia  uncertain  whether  this  pond  exists  a.s  given  by  Wells. 
i>  Called  Wilson  Pond  by  Wells. 
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SumtJiary  of  storafjc  in  Kninehec  hassin-  -ContinutMl. 
CONNECTED  WITH  WESSERUNSETT  STREAM 


Approxi- 
mate area. 


Present 
storage. 


Additinnal  available  storage. 


ll}i>'len  Luke 

Wontworlh  Pond 
Balier'4  Pond 


Wynian  I'ond 
\Ve<!k.s  Pond. . 


Sq.  miles.  .  Ffd.  ,  Feft. 

3  7 3. 

fNone I  10. 

|\ do I  Can  l)e  made  a  good  reser- 
voir. 
.  75     None '  9. 

.6     6 ; 


1 


it.  'MS 


CONNECTED  WITH  SEBASTICOOK  RIVER. 


China  Lake 

J'attee  Pond 

I>ovejoy  Pond . .  *. 

Sundy  Pond 

Twenty-five  Mite  Pond 

Carlton  Bog 

Plymouth  Pond,  with  llowage 

Skinner  Pond 

Slt^tson  Pond 

St'basticook  Lake 

Coriiina  Pond 

D<-^ xt<;r  Ponds 

Palmyra  Ponds  (2) 

Stuarts  Pond 

Indian  Pond,  with  flowage. . . 

Little  Indian  Pond 

•Weymouth  Pond 

Rogers  Pond 

Mill  Pond 

Moose  Pond 

Stafford  Pond 

Starbird  Pond 

Barker  Pond 


t).l 

.85 

.7 

.95 
4.25 
1.75 
3 

.  I 
2.5 
7.5 

.6 
3 

.0 

.8 
2.5 

.ti3 

.4 

.9 
1.1 
9.5 

.35 

.35 


«. 


6. 
2. 


10. 


2,  by  lowering  outlet 
4,  on  3.50  square  miles. 


4. 

8. 


'  Several. 
4. 


Dam , 


Can  have  a  high  dam. 
10  or  more. 


48.2 


CONNECTED  WITH  MESSALONSKEE  STREAM. 


Mei^salonskee  Lake 

Long  Pond 

Great  Pond 

Ellis  Pond 

McGrath  Pond 

Little  Pond 

East  Pond 

North  and  Little  ponds. 


5.4 

4.2 
12.7 

.9 

.  / 

.35 
2.6 

a  6 

30.45 


4-5 4.  with  large  flowage. 

1-2 

Dam 

I 


CONNECTED  WITH  COBBOSSEECONTEE  STREAM. 


Pleasant  Pond, 


1. 1  '  4. 


Pulsatory  Pond  (first) .. . 
Purgatory  Pond  (second) 
Purgatory  Pond  (third; . . 

Cochnewagon  Pond 

Wilsons  Pond 

Cobbosseecontee  Pond 


Narrows  Pond 

Lake  AnnaI)essacook. 

Lake  Maranacook 

Carlton  Pond 

Greeley  Pond 

Sanborn  Pond 

Desert  Pond 

Jamiefl  Pond  a 


.7 
.5 
.2 

7. 
9     4. 
8.4 

.8 
2.2 
2.5 

.6 
1.1 

.3 

.3 

.3 


3 

Dam. 


20.9 


3  by  higher  dams  and  3  by 
cutting  down  the  '  Rips^' 
and  "  Hazards"  ledge. 

The  three  Purgatory  ponds 
can  be  raised  8  feet  and 
drawn  down  4  feet. 

a 

(?)0. 

Can  draw  down  and  add  6 
feet. 


Can  l)e  flowed. 


a  Called  Jimmy's  Pond  by  W^lls. 
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Summanj  nf  storatje  in  Kennebec  frcwin— ^('ontinued. 
('(>NXE('TE1>  >VlTn    KENNEIIEr  RIVER  ABOVE  AlCrSTA. 


Approxi- 
iruite  area. 


Present 
storagi*. 


Additional  available  stora^« . 


Sq.  miif9. 


Feet. 


Feet. 


Weber  Pond 

Thrpemile  Pond 

Sihioy  and  Morrill  pond;* 

Long  Pond 

Austin  Pond8  (5' 

Rohinson  l*ond 

PU^nant  Pond 

Mores  Bog  Stn^ani  I'ond  .('urritimk 

Ott(»r  Ponds  (2> 

Chaae  Ponds  (3» 

Mos<)uito  Pond 

Moxie  Pond 

Lower  Baker  Pond 

Blat'k  Brook  Pond 

Knights  Pond 

PieroT'  Pond 

Carrying  Place  Pond  t .  >weri 

ColdStmam  Pond 

Chase  Stream  Pond 

Indian  Pond 

Mooaehead  Lake 

Lower  Roach  Pond 

Middle  Roach  Pond 

t'pper  Roach  Pond 

Tomhegan  Pond 

8p«»na»r  !*ond 

West  Outlet  Ponds  CJ 


8. 


10,  on  Morrill. 


L9 
1.6 
2 

.95 
3.2     All  can  have  dams. 

.75 
1.6       4 s. 

.5 


1 
1 

2.6 
1 

.5 

.2 
2.3 
1 
L25 

.6 
1.5 
115u 
5 

1.5 
1.5 

.75 
1.5 
1.25 

152.  45 


12. 


y I  5  or  more. 


H. 


2. 
2. 


10 (iood  reservoir. 

0 High  dam. 

12. 


12 

7.  5 

S 

Poor  dam 

No  dam 6. 

4 

l>am  feasible. 


2. 
4. 


1  _   _       _ 

CON.VECTKI)  WITH   KKNNKBKC  RIVER  BELOW   Ar<U'STA. 


Neqnasset  Pond 

Togus  Pond 

Small  ponds  in  Augusta 
Gardiner  Ponda 


o.r. 
1 

i:5 
.9 


Daiii. 


10. 


"('allr«J  (Jn'at  Swamp  in  T>P(»sdiMi  l»y  Well«. 
Suvnnary  of  aren»  of  prinnjm}  Uikea  and  fxttuh  in  Kennebec  hasin. 


Sqiia,n> 
miles. 


Moose  River 26. 9o 

Dead  River 19. 15 

Carrabasvsett  River 9. 10 

Sandy  River 10. 10 

W(^88erun8ett  Stream 5. 35 

Sebastica^k  River 48. 20 

Mesgalonakee  Stream 30. 45 

r'()blx)sseecontee  Stream • 20.  9<J 

K(»nnebec  River  above  Augusta 152. 45 

KenneV)ec  River  below  Augusta 4.  U» 


Total  (152  lakes  and  ponds) 32<>.  r>3 

Total  as  given  by  Wells 357. 15 

Wells  gives  a  total  lake  and  pond  surface  area  in  the  Kennebec 
basin  of  about  450  square  miles.  It  is  probable,  in  view  of  such  par- 
tial corrections  as  have  been  made  in  the  foregoing  tables,  that  the 
total  area  of  lakes  and  ponds  is  not  over  420  square  miles,  or  1  square 
mile  to  each  14.2  square  miles  of  total  drainage  area. 
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EFFECT  OF  PRESENT  STORAGE  ON  FLOW. 

The  measurements  of  flow  in  the  Kennebec  basin  l)v^  the  ITniied 
States  Geolo<2:ieal  Surv^ey  have  been  carried  on  since  about  1901; 
records  of  flow  at  Waterville  since  1892  and  records  of  heiglit  of  water 
surface  of  Moosehead  Lake  since  May,  1895,  have  been  kept  by  the 
Ilollingsworth  &  Whitney  Company,  so  that  some  idea  can  be  derived 
as  to  the  amount  of  storage  obtained  at  this  lake  and  its  effect  on  the 
flow  of  Kennebec  River. 

The  following  table  gives  the  monthly  mean  run-off  as  observed  at 
Waten'ille,  North  Anson,  and  The  Forks  and  the  estimated  run-off 
without  storage  in  Moosehead  Lake.  The  corrections  w^ere  obtained 
for  any  given  monthly  flow  by  computing  the  quantity  of  water  corre- 
sponding to  the  change  in  lake  level  during  the  month,  reducing  this 
to  an  equivalent  mean  flow  in  second-feet,  and  dividing  this  result  by 
the  drainage  area  at  the  point  considered.  This  correction  was  added 
to  the  observed  run-off  if  the  lake  level  rose  during  the  month  and 
subtracted  if  the  lake  level  fell.  The  results  thus  obtained  are  not 
strictly  the  run-off  that  would  have  resulted  had  there  been  no  storing 
of  water  in  Moosehead  Lake,  as  during  tlie  time  of  storage  some  water 
evaporates  that  would  appear  as  run-off  if  no  water  were  held  back. 
In  this  form,  however,  the  results  obtained  are  suitable  for  computa- 
tions regarding  storage,  as  evaporation  is  thus  taken  into  account  on 
the  present  water-surface  area,  and  as  the  increase  in  this  area  due  to 
raising  the  level  for  additional  storage  is  not  generally  of  large  per- 
centage value  we  may  consider  that  for  all  practical  purposes  allow- 
ance has  been  made  for  evaporation  from  the  water  surface  of  the 
present  storage  reservoirs  (mainly  Moosehead  Lake;  see  table  on  p. 
1 33) .  From  any  new  reservoirs,  such  as  Brassua  Lake  and  Attean  and 
Wood  ponds,  there  would  be  an  increased  amount  of  evaporation  due 
to  the  water  being  held  for  a  longer  time  than  is  done  at  present;  but, 
on  the  other  hand,  the  ground  storage  of  water  in  the  vicinity  of  all 
these  lakes  and  ponds  would  be  greatly  increased,  and  it  is  probable 
that  these  two  factors  would  largely  offset  each  other.  In  the  foUow^- 
ing  estimates  of  additional  storage  capacity  it  will  be  considered  that 
evaporation  from  water  surface  of  the  storage  raservoirs  has  been 
taken  into  account  in  the  figures  used  for  run-off: 
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Effect  of  storage  of  tratrr  in  Moosehead  Lake  on  Jiow  at  Waterville,  North  Anson,  ami 

The  Forks. 


Flow  in  spc'ond-fwt  per  square  mile  of  drainjifje  area. 


Month. 


Wat^rvjUe  (drainage  North  Anston  (drain- 
area  1,270  .♦'qiuiro  ajrean'a2,790stjuare 
miles).  miles). 


The  Forkj*  (drumrtci- 
a  rea  1  ,.570  f  q  ii  ^i  r  »• 
miles). 


January... 
February . . 

March 

April 

May 

June 

July 

August 

Septeml)er. 
Octoljer... 
November. 
December. 


January . . . 
Februar>' . . 

Mareh 

April 

May., 

June 

July 

August 

Septeral)er. 
October... 
November. 
December. 


January... 
February.. 

Man*h 

April 

May 

June 

July 

August 

Seploml)er. 
Octol)er... 
Noveral>er. 
Deccraljer. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

Septemlier. 
Octob«»r... 
Noveml)er. 
Deceml>er. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

S(»ptember. 
October... 
Noveml)er. 
December. 


\im. 


1890. 


1897. 


1898. 


1899. 


Ob.servwl 
flow. 


0.48 

.42 

.47 

f>. «) 

2.24 

1.50 

.K2 

Aii 

.42 

•H| 

1.31 
1.41 


1.01 
.()«)  I 
3.07  I 
6.42  I 
3.  <^.» 

1.2:. 

.  <4  1 

.^) 

.Kli 

2. 12 
.(V4  ■ 

I 
I 

.84  ' 

.87 

.<«  . 

W.'M) 
3.04 
3.07 
1.71 
1.07 
.(i2 

i.;« 

1.2.-) 


.75 

.80 

2.(i4 

(i.  98 

f).  88 

2. 34 

.92 

.73 

.(•)1 

.  a-. 

1.21 
.1)1 


..»  I 

.  55 

.  75 
6.  (-.2 
4. 98 
2.(M) 
1.19 

.  n    I 

.43! 

.:«)  I 

.04  J 


ICstimatetl  I  Kstimated 

flow  <)l)jserverl  '        flow 

without  flow.           without 

storage.  storage. 


■  EstiniHled 
Observed  flow 

flow.  with«ii:r 

storjce 


2.  u2    

.80    

•     .  Trt)    

.38 

-   .04    

.41    ' 



1.S4    

1.94    

1.23    

.53    i 

3.24 " 

(■,.99    ' 

3.»iS    ' 

.90 ' 

.88    

.32 

.73 

1.01    ' 

2.79 1 

•«a  

.82    

.70 

.89    

(i.79    

♦i.-'hl    

2.<i5    

2.91    

1.35    

.  ()7    

.56    

1.47    

I.(i2    

.74    

.m  I ' 

2.3.'>  ..:.: ' 

8. 02  ; 

5. 92    

1.83    

.  3(i    

.36    .' 

.54    

1.11  1 

1. 54    

.  i'.i    

1 
.48    

■""•**"       •• 

• 

.37    

.71           

6.41  1       

5.22      

1.54         

1.08          

.47 

,06      

.15                                 

.54    

.74    
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EfTiCt  of  storage  of  iraier  in  Moosehead  Ijoke  lyn  flow  at   Waterrillf.  Xorth  Anstm,  and 

The  Fork*    ContinutMl. 


Fl 

ow  in  Hvom 

(dniinti^'o 
(1  squaro 

KstiinHto<l 
flow 
'    without 
Btonigc. 

'             0.57 

2.M 

2.28 

7.  .'lO 

0.87 

1.9t) 

1.20 

.53 

.  2f) 

.«W 

1.88 

.iHi 

.59 

.42 

.«) 

11.24 

a  42 

1.52 

.75 

J-f»H*t  |>cr  scjiiaro  inilo  of 

1  North  -\iison   flrnin- 
,      }ipr»ttn'tt2,7l.«0  8(nnin' 
miios). 

KHtimatM 
OMsoA'wl           flow 
flow.           without 
1    Btorai^e. 

(irainago  jiroa. 

Montli. 

Watervilif 
a  roil    1.27 
inilo<<'. 

.  Obsorvwl 
flow. 

The    Fork 
ii  rea    1 .' 
miioH). 

1 

1  ObwrA'wl 
flow. 

•                

s    (ilniitiago 
70    pqiiiiro 

Ksti  mated 
,       flow 

without 
j    storage. 

11100. 
Juiiuarv 

0.5(1 

1 
1 

K<'l>ruurv 

. . . '             2. 12 

1 

Manh 

2. 14 

■ 

April 

0.  Wl 

1 

Mmv 

ti.  (12 

7^    • 

J  lino 

2.  Vi 

Jiilv 

l.'iTi 

1              1              r*  •    • 

\iliCiJSt 

.98 

S^'pU'TllbcT 

A'*] 

1 

(>(   tOlHT 

.72 

1 

N«;vi'niU«r 

1.49 

Doc-e  1"  iior 

.  \H\ 

. 

1901. 
Jiinuftrv 

.74 



1 

1 

p\-liniar>- 

Munh 

April 

Mav 

.5« 
1.  l.'i 
9.  ti3 
a  .55 

Jiin<' 

1. 9;i 

1.  20 
.98 
.  (i»» 
.  (i8 
.  5<) 

2.  70 

JlllV 

.\ugiist 

S*!)!**!!!!^^ 

OetoU'r 

.\'(n'<'TnU»r 

D4*ct'mb^r 

1.02 
.34 
.40 
.41 

3.38 

1.07 

.74 

7.01 

(x09 

a9S 

a  47 

1.39 

.93 

.<Hi 

1.'23 

1.31 

.94 

.94 
AA 
5l  28 
a"92  . 
1.  (V3 
1.32 
.      .82 
.(J9  ' 
.  10  , 
.19  , 
.2'2| 

1 

i.oi' 

.89 

6."  22 

.47 

1902. 

F<'»»nmry 

Ma  rc'h 

.90 

.89 

a  73 

h.  19 

3. 95 

- 

1 

1 

2,08 
(137 
0l06 

an 

a  80 

1.87 

1.04 

.91 

2.83 

April 

Mav 

5.29 
4.99 
4.58 
2.  (•)() 
1.50 
1.  25 
1.31 
1.30 

0.07 
5.03 
4.42 
1.91 
1.12 
1.21 
1.31 
1.(18 

K82 
(k  13 

Jun«» 

a  57 

5i83 

July 

Aiipnst 

1. 8;i 

1. 18 

2.52 
1.18 

(><'t^>lH*r 

.99 
1.  23 

.9(i 
.91 

1.  0(i 
.    .               1.02 

IKtvmlier 

1903. 

January 

Ft'bruary 

Mil  rch 

.94 
.  93 
454 
a  85 
1.70 
1.  57 



• 

2.08 
5l32 
-2.20 
2.72 
2.93 
1.78 
1.21 
.71 

4.08 

April 

May 

J  lino 

4.22 

?.  1)2 

2.00 

1.  45 

1.31 

1.00 

.70 

.52 

.3*') 

.25 
.24 

.a< 

2.07 
5l10 
2.70 
1.88 
I.  4() 
1.2<) 
1.4<i 
1.09 
•  oM 

4.33 
2.51 
1.07 

.86 
.97 

.a") 

.  32 
.32 

5.52 
2.06 
2.05 

Jiilv 

1.  22 

1.85 

August 

S4'pt«'mU»r 

Oc'toTxT 

.91 
.59 
.45 

1.18 
.05 
.00 

Novtnnber 

D'H'omljer 

.34 
.32 

.23 

...1               .22 
.89 

.09 

1904. 
Januarv 

■ 

F«»bruary 

Ma  rch 

1 

1 

1 

1 

April 

Ma  V 

a5o 

4.86 

1 

a  30 

1.02 
.10 
.71 
1.12 
1.36 
.74 
.42 

7.42 
2.27 
1.50 

.87 
1,4<) 
1.80 
1.02 

.04 

a  22 

4.15 

aoo 

1.89 

1.35 

.10 

.85 

7.34 

J  lino 

1. 94 

a  28 

Jiilv 

1.  25 

Z92 

Auj^iist 

1. 10 

.83 

S<'nt<*mljer 

1. 00 

1.60 

OctolxT 

NovomlxT 

Dt^ceuiber 

1. 10 
.79 
.04 

.72 
.73 
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Effect  of  storage  of  water  in   Mooseheod  Lah'  on  flow  at  Watennlle,  North  Anton,  and 

The  Forks    ('cintiniic<l. 


Flow  in  s<»cofi,!-fivt  por  .srjuan"  rnilo  of  drainafre  npea. 


Month. 


\VaU»r\'illo    Cflniinage  North  Anson  (drain-  The    Forks    cdniinugt 

arpji   -1,270  sqimro  age arva 2.790 sqimn*  area    1,570    i«quiir«- 

miles).  mile^K  miles). 

Ksti mated  '  Kstimated  F-stiniatfti 

()l»HPr\'«l           flow  OI»Berv«l          flow        ,  Observed           flow 

flow.        •  without  flow.       I    without    |  flow.            without 

ptonige.  ,    8torage.    |  sXoT^sf. 


1«)5. 

January 

0.  72 
.  •i2 

a  14 
.34 

0.95 
.74 

0.07 
.32 

Feljruary . . 

March 

1. 2;{ 

1.37 
a  t»9 

1.47 
a  74 

1.  ()8 
5.01 

April 

l.Oli 

:i.r 

May 

2.  44i 

a  07 

a  12 

4.0(> 

2.7« 

4.4? 

.June 

1.57 

1.  a5 

2.52 

2.19 

a44 

2.v=; 

July 

1.09 

.71 

1.97 

1.30 

2.59 

V". 

August 

1 

.75 

.32 

1.04 

.38 

1.32 

.1'. 

ft'ptemlMT. 

.70 

.47 

.71 

.30 

.M) 

.l'* 

OctolK'r. . . 

.41 

.54 
.4M 

.21 
.40 

.a5 

.43 

.4K 
.91 

.12 

.27 
.70 

.55 
.54 

—    in 

NovemlMT. 

.'.j 

Deoemlier. . 

1900. 

January... 

.  75 

.75 

.f*) 

.60 

February.. 

.5;* 

.02 

.44 

.58 

March 

.54 

.54 

.44 

.44 

■April 

4.02 
5.22 

4  02 
(X  50 

2.65 
4.  75 

a  44 

a  71 

May 

4.75 

\.'4 

June 

^ 

2.99 

2.84 

2.07 

2.45 

a  05 

1 

The  eflFect  of  present  storage  in  Afoosehead  Lake  is  clearly  sho^Ti  bv 
the  above  table,  the  maximum  sprino:  flow  beinor  considerably  less  than 
would  have  been  the  case  if  no  water  had  been  held  back.  During  the 
sunmier  and  fall  months  the  flow  has  been  very  materially  helped  out 
by  the  stored  water.  From  December,  1903,  to  February,  1904. 
inclusive,  and  again  during  January,  1906,  practically  all  the  lake 
storage  was  exhausted  and  the  flow  through  the  lake  was  probably  a 
natural  one. 

WATER  AVAILABLE    IN  KENNEBEC  HEADWATERS. 


GENERAL   DISCUSSION. 

The  figures  of  run-ofT  in  the  table  last  given  furnish  a  fairly  satisfac- 
tory basis  for  an  estimate  of  the  quantity  of  water  available  in  the 
Keimebec  headwaters.  For  the  ordinary  year  there  is  enough  run-off 
from  that  portion  of  the  Kennebec  basin  which  is  tributary  to  Moose- 
head  Lake  to  fill  the  lake  and  to  provide  a  good  flow  during  the  late 
summer  and  fall,  but  there  will  occasionally  be  a  year — perhaps  two 
or  more  years  in  succession — when  tliis  will  not  be  true.  It  is  there- 
fore necessary  to  consider  the  run-off  over  a  series  of  years  in  order 
to  see  what  flow  may  occur  during  the  low-water  season  and  to  ascer- 
tain what  quantities  of  water  must  be  stored  to  insure  any  given  flow 
at  all  times. 

The  following  estimates  and  conclusions  are  based  primarily  on  the 
flow  at  Waterville,  as  these  data  comprise  the  only  records  available 
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that  extend  over  a  considerable  term  of  years.  The  records  of  flow  at 
the  other  gaghig  stations,  Iiowever,  furnish  a  means  of  comparing  the 
Waterville  flow  with  that  in  other  parts  of  the  basin ,  and  enable  rea- 
sonably good  estimates  of  the  flow  at  Moosohead  Lake  Outlet  to  be 
made. 

A  comparison  of  the  flow  from  different  parts  of  the  Kennebec  basin 
will  first  be  made  for  the  montlis  of  July  to  October,  inclusive,  as 
records  are  more  generally  available  for  these  summer  months.  The 
following  table  gives  the  rmi-off  from  various  portions  of  the  basin 
and  the  ratio  to  it  of  the  flow  at  Waterville : 


RuT^offin  secorul-feet  per  square  mile  at  wriotLS  points  in  Kennebec  basin  compared  with 

run-off  at  WatervilUM 

JULY  TO  OCTOBER.  INCLUSIVE,  1903-1905. 


River  and  stntion. 


Draiiiiige 
area. 


.,,'J?2^.iOffatWator- 


run-otf  per 


ville  to  that 


Moose  at  Rockwood 

Koach  at  Roach  River 

Kennebec  at  The  Forks 

Kennebec  at  The  Forks 

Dead  at  The  Forks 

Kennebec  at  North  Anson 

Carrabassett  at  North  Anson, 

Sandy  at  iiadison 

Kennebec  at  Waterville 


♦iW)  \ 

85  f 
1.670 

1.570  \ 

870  f 
2.710 

340  1 

650  / 

4,270  I 


square 
mile. 

at 

given  sta- 
tion. 

cond-ffft. 

0.77 

0.84 

1.01 

.  .04 

.'J3 

.70 

.87 

.75 

AYI 

.97 

.(>5 

1.00 

MAY  TO  OCTOBER,  INOLrSIVE,  1902-1905. 


Kennel)ec  at  The  Forks. . . 
Kennel>ec  at  North  Anson. 
Kennel)ec  at  Waterville. . . 


1.570 

2.15 

2.7)0 

l.K) 

4.270 

1.4(> 

0.68 

.77 

1.00 


YEARS  l'.!04-5. 


River  and  station. 


Kenneljec  at  North  .\nson, 


Draina^ 
area. 


Year. 


Keiinel)ec  at  Waterville. 


Sq.  miles. 

(1904.. 
2.790   {l905.. 

[Mean 

him. . 
4.270   {1905.. 

- 1  Mean 


Average  run- 
off per  s:juarc 

mile. 


Second-feet. 
1.71 
1.38 
1.54 
1.52 
1.06 
1.29 


Ratio  of  run- 
off at  Water- 
ville to  that 
at  given  sta- 
tion. 


0.89 
.77 
.83 
1.00 
LOO 
1.00 


a  In  this  table  the  run-off  at  The  Fork.s.  North  .\nson,  and  Waterville  on  Kennebro  River  is  cor- 
rected for  storage  in  Moosehead  Lake,  as  previously  explained. 

The  above  table  clearly  indicates  that  the  run-ofi*  per  square  mile 
of  drainage  area  is  considerably  greater  in  the  upper  part  of  the  basin 
and  that  on  the  main  river  the  increase  is  fairly  uniform  toward  the 
north. 

The  flow  on  Kennebec  River  at  The  Forks  may  be  taken  as  fairly 
representative  of  that  at  Moosehead  Lake  Outlet,  as  the  outlet  is 
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only  about  iJ.'i  niilos  above  The  Forks  and  the  resj)ective  drainage 
ureas  are  1 ,240  and  1 ,570  s<{uare  miles. 

Tlie  average  flow  at  Waterv'ille  for  the  four  summer  mouths,  1903 
1005,  is  0.G4  of  that  at  The  Forks,  and  for  the  six  montlis  May  to 
October,  inclusive,  1902  1005,  it  is  0.(>S  of  that  at  The  Forks.  Prol)- 
al)lv  for  the  whole  vear  (see  ratios  for  North  Anson)  this  ratio  would 
be  somewhat  hij^her,  and  it  will  be  assumed  that  the  unit  run-off  at 
Waterville  is  0.75  of  that  at  Moosehead  Lake  outlet. 

The  method  used  for  computin<r  the  amount  of  water  available  on 
the  Kennebec  headwaters  is  that  used  by  W.  Rippl**  and  adopted 
by  Desmcmd  Fit/XJerald  in  a  report  to  the  city  of  Boston  on  the 
'*storati:e  capacity  of  the  Sudbury  River  and  Lake  Cochituate  water- 
sheds/' modified  for  different  ctmditions  by  Walter  11.  Sawyer,  C.  E.'* 
Rippl's  method  is  adapted  for  the  storajj^e  of  water  for  municipal 
purposes,  where  water  is  taken  from  the  reservoir  and  led  to  the 
point  of  ccmsumption  with  no  further  addition  to  its  quantity.  On 
the  Kennebec,  however,  between  Moosehead  Lake  and  the  points 
ahmg  the  river  where  power  is  used,  there  is  a  large  tributary"  drain- 
age area  that  must  be  taken  into  account.  Another  requirement 
must  also  be  kept  in  mind  on  this  river,  viz,  the  use  of  the  water  to 
drive  logs,  so  that  it  must  not  fall  below  a  certain  amount  during 
the  driving  months  anywliere  on  the  river  below  Moosehead  Lake 
outlet.  The  amounts  of  water  used  for  this  purpose  during  1904- 
1006  are  given  on  page  164. 

The  following  table  shows  the  water  available  for  storage  in  iloose- 
head  Lake  from  1902  to  1906.  The  computations  are  based  on  a 
minimum  flow  of  3,500  second-feet  at  Waterville  and  a  flow  of  3,000 
second-feet  from  Moosehead  Lake  during  the  log-driving  season 
(May,  June,  and  July). 


a  Proc.  Inst.  Civil  Kiig.,  vol.  71.  IHSii  h3.  pp.  270-278. 

6  Storage  of  Water  on  Androscoggin  River,  1905.  unpublished. 
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Water  available  for  storage  in  Moonehead  Lake. 


Month. 


Run- 
off in 
sec- 
ond- 
fwt 
per 
»<^uarc 
miio  at 
Water- 
vIUp. 


Jan.   1.   ISOJ.  to 
Dic.U,  1901... 


1902. 
January . . 
K«'l)ruary .. 

March 

April 

May 

J  uiio 

July 

August 

S*'ptemlx»r. 
()etolH»r..- 
NovomlHT . 
DecemlxT. 


1.07 

.74 

7.01 

'i47 

1.34 

.93 

.% 

Z\ 

1.31 

.94 


1 


1903. 
J  jinuary  . . . 
February. . 

March 

April 

May 

J  uiie 

July 

.\ngu»t .  .. . 
S4'pt^mU»r. 

Octof)er 

NovemlMT . 
Dncembera 


.94 

.(>4 
5.28 


3. 
1. 
1. 


Ifi04. 

January  .  ..i o. 

February o. 

March.." a. 

April 0  3. 


May 

Jniie 

July 

August 

S«'pteml)or. 
()ctol>er.. . 
Noveml)er . 
I>eceml)er. 


I 


() 
1. 
1. 

i! 
1. 


1905. 
January . . 
February. . 
March..', . , 

April 

May 

June 

July 

Augu.st 

Sfpt<'ml)er. 

Octol)er 

Noveiiilwr . 
Deetmiljer. 


1906. 
January . . 
February  . 

March 

April 

May 

J  urie 


92 
(« 
32 

m 

16 
19 
22 
32 


23 
22 

m 

50 
■M\ 
(•2 
00 
71 
12 
.30 
75 
42 


14 
34 
37 
«.» 
07 
35 
71 
32 
47 
21 
40 
35 


.  lit 

.  «i2 

.54 

4.  •i2 

2.84 


1. 
3. 
3. 
1. 


8 

4 

Di.-*- 
chargj' 

at 
Water- 

5 

Dis- 
charge 

into 
M«M>.sr- 

6 

7 

Neces- 
sary 
di.s- 

chai-ge 
from 

8                9 

Surplus  f  +  )  or 

di-ncit  (->  at 

Moosehead  Lake. 

10 

Run- 
off in 
sec- 
ond- 
feet 

Dis- 
charge 
lictwej'U 
Moose- 
head 
Lake 

Water 
avail- 
able for 

jx'r 
square 
mile  at 
Moose- 
head 
Lake. 

VI  lie, 

in  .S4'c- 

ond- 

feet. 

hciid 
Lake,  in 
socond- 

feet. 

Outlet 

and 
Water- 
ville.  in 

Moose- 
head 
Lake, 

in  .sec- 

Second- 
feet. 

Billion 

cubic 

feet. 

storage, 

billion 

cubic 

feet. 

second- 
feet. 

ond-feet. 

• 

.314. 50 

1.42 

4,570 

I,7«i0 

2,810 

«V90 

+ 

1,070 

+  2.77 

317.27 

.99 

3,160 

1,2.30 

1,9.30 

1,570 

— 

■  340 

-     .78 

31(>.  49 

9.;w 

29,800 

11,570 

18,  -2.30 

0 

+  11,570 

+.30 

346.  49 

8.10 

2I\,000 

10,050 

15,950 

0 

+  10,050 

+26.05 

372.  64 

5.;J0 

17,000 

(),580 

10, 420 

.3,000 

+ 

3, 580 

+  9.28 

381.  S2 

4.  ()2 

14,820 

5,740 

9,080 

3,0(X) 

+ 

2,740 

+  7.10 

:«8  92 

1.78 

5,730 

2,210 

3,510 

3,000 

— 

790 

-  2.04 

386.88 

1.24 

3,970 

1,540 

2,4:^ 

1,070 

+ 

470 

+  1.22 

.•J88  10 

1.28 

4,100 

1,.>90 

2, 510 

990 

+ 

(.00 

+  1.55 

.389.  65 

1.04 

5,250 

2,040 

3,210 

2110 

+ 

1,750 

+  4.63 

.394  18 

1.74 

5,  .V.IO 

2, 1»i0 

3. 4.30 

70 

+ 

2,090 

+  5.42 

:i99.  60 

1.25 

4,010 

1,550 

2,4li0 

1,040 

+ 

510 

+  1.32 

400.92 

1.25 

4,010 

1,550 

2,4*iO 

1,040 

+ 

510 

+  1.32 

402  24 

.85 

2,740 

1,050 

1 ,  (/JO 

1,810 

— 

7tiO 

-  1.97 

400.27 

7.a3 

22.550 

8,720 

13, 8iO 

0 

+ 

8,720 

+22.  (» 

422.87 

6.21 

16,7;«) 

6, 4<iO 

10,270 

0 

+ 

6,4(50 

+  16.  72 

439.50 

2.17 

6,<r,0 

2,r)JM) 

4,270 

3,000 

— 

310 

-     .80 

438.79 

1.76 

5,(>.3() 

2,180 

3,450 

3,000 

— 

820 

-  2  12 

4.M).  67 

1.10 

3,540 

1,3a) 

2,180 

3,000 

— 

1,()40 

-  4.25 

432.42 

.92 

2,950 

1,140 

1,810 

\,\m 

— 

550 

-  1.42 

431.00 

.21 

(i80 

260 

420 

3,080 

— 

2,820 

-  7.  31 

423.09 

.25 

810 

310 

500 

3,000 

— 

2,6(X) 

-  6.97 

41().  72 

.29 

940 

3«i0 

580 

2,tr20 

— 

2,  .560 

-  6  (» 

410.09 

.43 

1,.370 

5:i0 

840 

2,ti«iO 

— 

2, 1.30 

-  5  52 

404.57 

.31 

980 

390 

590 

2,910 

_ 

2,. 520 

-  6.5.3 

398.04 

.29 

940 

360 

580 

2,«rJ0 

— 

2, 560 

-  6.()3 

:m.  41 

1.18 

3.S00 

1,470 

2,. 3.30 

1,170 

+ 

■MY) 

+     .78 

392.  19 

4.  6«i 

14,«*rj() 

5,790 

9,  It^) 

0 

+ 

5, 7*X) 

+  15  00 

407.19 

8.  4«i 

27,  I.-jO 

10,  rm 

I6,^^00 

.3,000 

+ 

7,  .500 

+  19.42 

42(5.  61 

2.  16 

6,irjo 

2,  «i80 

4,240 

3,000 

— 

320 

-     .83 

425.78 

i.;« 

4,270 

l,!*.^ 

.      2,620 

3,(X)0 

— 

1,350 

-  3.50 

422.28 

.94 

3,(XU) 

1,160 

1,870 

1,6'W 

— 

470 

-  1.22 

421.06 

1.49 

4,7W 

1,S.')0 

2,9:^0 

570 

+ 

1,280 

+  3.  .T2 

424  ;w 

1.81 

5,800 

2,240 

:i,rm 

0 

+ 

2,240 

+  5.80 

430.  18 

1.00 

3,200 

1,240 

i,\m 

1,540 

— 

300 

-     .78 

429.  40 

.56 

1,790 

690 

1,100 

2,400 

— 

1,710 

-  4.43 

424.97 

.19 

liOO 

240 

.3»iO 

3, 140 

_ 

2,900 

-  7.51 

417.4(5 

.45 

1,4;)0 

550 

900 

2.(iOO 

— 

2,050 

-  5.31 

412  15 

•       1. 82 

5,  \-i) 

2,260 

3,.')'.K) 

0 

+ 

2, 260 

+  5.8.5 

418.00 

5.  31 

i7,o.'yo 

♦),  rm 

10, 4r.O 

0 

+ 

6,500 

+  17.  18 

4-i5.  18 

4  08 

13,120 

5,070 

8,050 

3,000 

+ 

2,070 

+  ^.  36 

440.  .54 

1.  79 

5, 7t.O 

2.220 

3,. 540 

3,  (XX) 

— 

780 

-  2.02 

4'W.  .52 

.94 

3,o:;o 

1,160 

1,770 

3,0fX) 

— 

1,840 

-  4  77 

43.3.  75 

.4.3 

1 ,  :w() 

.>30 

840 

2,660 

— 

2, 1.30 

-  5.52 

428  23 

.62 

2,010 

770 

1,240 

2,2(.0 

— 

1,490 

-  3.  8(5 

424.  37 

.28 

\m 

350 

.VjO 

2,a-.o 

— 

2,600 

-  6.74 

417.(53 

.5.3 

1,710 

iWA) 

l.O'jO 

2, 4ri() 

— 

1,790 

-  4.().3 

413.00 

1        .47 

1,490 

:)W) 

910 

2,.-)V0 

— 

2,010 

-  5.20 

407.80 

1       1.00 

3,200 

1 , 2 10 

1 .  *Mi) 

IJ}^) 

3(X) 

-      .78 

407.02 

..S2 

2.»..V) 

1,020 

1,630 

1 ,  S70 

— 

.S,")0 

-  2.20 

404.  82 

.72 

2,.;  10 

SiM) 

1,4_'0 

2,0S0 

— 

1,1  U) 

—  3  OH 

401.  74 

6.  15 

I9,7'_f) 

7.(i20 

12,  100 

0 

+ 

7,  (.20 

+  19.72 

421   4(5 

8  64 

27,S00 

10,700 

17,100 

3,000 

+ 

7,7(X) 

+  19  94 

441   40 

3.  78 

12,  i:m) 

4,6<^0 

7,  440 

3,(MK) 

+ 

1,  (»<♦() 

+  4.;"IK 

44.5'  78 

"No  records  at  Moosehead.    Actual  run-off  figures  used. 
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Column  2  contains  the  mean  monthly  run-off  at  Waterville  in 
second-feet  per  square  mile  of  drainage  area. 

Column  3  shows  the  run-off  at  Moosehead  Lake  in  second-feet  per 
square  mile  of  drainage  area.  It  is  obtained  by  multiplying  column 
2  by  1.33,  as  the  nin-off  per  square  mile  on  the  area  tributary  to 
Moosehead  Lake  is  1.33  times  that  on  the  entire  basin  above  Water- 
ville. 

Column  4  gives  the  discharge  in  second-feet  at  Waterville.  It  is 
obtained  by  multipl^-ing  the  run-off  in  second-feet  per  square  mile 
at  Waterville  (column  2)  by  4,270,  the  area  of  the  drainage  basin  at 
Waterville. 

Column  5  gives  the  discharge  in  second-feet  into  Moosehead  Lake. 
It  is  obtained  by  multiplying  the  run-off  in  second-feet  per  square 
mile  at  Moosehead  Lake  (column  3)  by  1,240,  the  area  of  the  drainage 
basin  of  Moosehead  Lake. 

Column  6  gives  the  discharge  in  second-feet  between  Moosehead 
Lake  Outlet  and  Waterville.  It  is  obtained  by  subtracting  the  dis- 
charge into  Moosehead  Lake  (column  5)  from  the  discharge  at  Water- 
ville (column  6.) 

Column  7  shows  the  discharge  necessary  at  Moosehead  Lake  Outlet 
to  give  a  flow  of  3,500  second-feet  at  Waterville  throughout  the  year 
and  a  flow  of  3,000  second-feet  at  Moosehead  Lake  Outlet  during  the 
log-driving  season  (May,  June,  and  July).  When  the  discharge 
between  the  outlet  and  Waterville  is  greater  than  3,500  second-feet, 
it  will  not  be  necessary  to  release  any  water  from  the  lake;  when  the 
flow  between  the  lake  and  Waterville  is  less  than  3,500  second-feet, 
the  amount  necessary  is  determined  by  subtracting  the  flow  between 
Moosehead  Lake  Outlet  and  Waterville  (column  6)  from  3,500;  dur- 
ing the  log-driving  season  (May,  June,  and  July)  a  discharge  of  3,000 
second-feet  is  necessary  at  the  outlet. 

Column  8  shows  the  surplus  ( -h )  or  deficit  ( — )  at  Moosehead  Lake, 
a  surplus  indicating  water  available  for  storage  and  a  deficit  indicating 
a  withdrawal  from  Moosehead  Lake.  The  figures  are  obtained  by 
subtracting  the  necessar}'  discharge  from  Moosehead  Lake  (column  7) 
from  the  discharge  into  Moosehead  Lake  (column  5). 

Column  ^  is  the  equivalent  of  column  8  expressed  in  billions  of  cubic 
feet. 

Column  10  shows  the  total  surplus  water,  in  billions  of  cubic  feet, 
available  for  storage  during  any  given  month  under  the  given  assump- 
tions of  minimum  flow,  etc.  The  initial  value  (314.50)  represents  the 
total  quantity  available  Januarys  1,  1902,  if  all  the  surplus  water  had 
been  stored  since  January,  1S93.  The  other  values  in  column  10  are 
obtained  by  adding  or  subtracting  respectively  the  surplus  or  deficit 
shown  in  column  9.  The  values  in  this  column  are  used  in  plotting 
the  '^mass  curve''  (PI.  VI). 
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DISCUSSION    OF   MASS    CITRVES. 

PL  VI  is  a  "mass  diagram"  for  the  total  period  embraced  by  the 
Waterville  records  (1893-1006).  It  is  made  up  from  a  table  of  which 
the  table  on  page  151  is  a  portion,  by  plotting  the  values  given  in 
column  10  as  ordinates  and  the  time  in  months  as  abscissas.  The 
features  of  this  diagram  of  especial  importance  are  as  follows: 

(1)  For  the  interval  of  time  between  any  two  dates  represented  (m 
the  axis  of  abscissas,  the  surplus  or  deficiency  is  obtained  by  subtract- 
ing the  ordinate  corresponding  to  the  earlier  date  from  the  ordinate 
corresponding  to  the  later  dat^;  if  this  difference  is  positive  it  repre- 
sents a  surplus;  if  it  is  negative  it  represents  a  deficiency.  An  ascend- 
ing part  of  the  curve,  therefore,  shows  a  period  during  which  the  quan- 
tity of  available  water  is  increasing,  and  a  descending  part  of  the  curve 
indicates  a  period  during  which  the  quantity  of  available  water  is 
decreasing. 

(2)  The  crests  and  hollows  of  the  curve  indicate  thowe  instants  of 
time  when  supply  and  demand  are  equal. 

(3)  If  a  horizontal  line  is  drawn  from  any  of  the  low  points  of  the 
curve  back  to  a  rising  line  the  maximum  ordinate  scaled  from  the 
horizontal  line  to  the  curve  will  show  the  amount  in  billions  of  cubic 
feet  that  would  have  to  be  stored  to  provide  the  assumed  flow  during 
the  period  of  drought  covered  by  the  horizontal  line. 

(4)  The  period  during  which  this  greatest  ordinate  occurs  is  there- 
fore the  critical  one,  and  all  the  surplus  of  supply  over  demand  during 
parts  of  this  period  must  be  stored  to  meet  the  deficiency  during  the 
remainder  of  it. 

PI.  VI  shows  that  the  period  which  includes  the  maximum  ordinate 
extends  from  about  October,  1902,  to  February,  1904,  and  that  the 
maximum  ordinate  falls  in  April,  1903.  ThLs  maximum  ordinate 
(A-B,  PI.  VI)  corresponds  to  4S.2  billion  cubic  feet,  which  is  the 
amount  of  storage  required  to  provi<le  at  all  times  from  April,  1903,  to 
Februar}%  1904,  a  minimum  flow  of  3,500  second-feet  at  Waterville, 
and  during  May,  June,  and  July  a  minimum  flow  of  3,000  second-feet 
at  Moosehead  Lake  Outlet  for  the  puq)ose  of  log  driving. 

The  effect  of  modif^'ing  the  assumed  conditions  of  minimum  flow  at 
Waterville  is  shown  by  fig.  6.  These  mass  curves  start  for  conven- 
ience with  April,  1903,  and  represent  minimum  flows  of  3,000,  3,500, 
and  4,000  second-feet  at  Waterville  and  a  flow  of  3,000  second-feet 
from  Moosehead  Lake  during  the  log-driving  season  (May,  June,  and 
July).  With  the  exception  of  the  curv^e  for  3,500  second-feet  mini- 
mum flow,  which  is  the  same  as  PI.  VI,  the  quantity  of  available  water 
as  shown  by  these  curv'^es  is  not  correct  as  a  total  for  the  entire  period 
beginning  in  1893,  because  the  computations  for  the  different  mini- 
mum flows  are  not  carried  back  to  the  beginning  of  the  period.     How- 
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over,  the  amount  available  between  any  two  dates  is  correctly  shown 
and  the  maximum  ordinate  is  foimd  as  before.  Fig.  6  gives  the  fol- 
lowing data : 


Vui. «».  — Slorap'  inasK  curvr.s  for  Mooschfiid  lAikv,  l«u.s<'<l  on  various  riuniiiium  flows  at  WatorvilU*  .sr.il  a 
flow  of  M.(XK)  M<Tond-f»'<'t  from  MooMch«'«(I  Lako  diirinK  lojf-«lrlvinff  iK-riod  (May.  June,  and  Jul>  ■. 

Storntje  necesannj  for  Jhttr  of  .i.OOO  sirorid-fref  from   Moosehead  Lake  durimj  /oj;-//n .  i?.-: 

season  (in4  for  various  minimum  flows  at  Wntervilh. 
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An  inspection  of  iSg.  6  indicates  that  with  an  assumed  minimum 
flow  of  more  than  about  3,700  second-feet  the  maximum  ordinate  is 
defined  by  an  abscissa  drawn  through  the  mass  curve  at  March,  1906, 
instead  of  March,  1904  (that  is,  A-B'  instead  of  A-B),  so  that  above 
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Fig.  7.— storage  mass  curves  for  Moosehead  Lake,  baaed  on  a  minimum  flow  of  3,500  second-feet  at 
Watervllle  and  various  flows  from  Moosehead  Lake  during  log-driving  period  (May,  June,  and 
July). 

this  minimum  flow  the  required  storage  will  increase  much  more 

rapidly. 

The  effect  of  modifying  the  amount  of  water  used  for  log  driving  is 
shown  by  fig.  7.  These  mass  curves  start  with  April,  1903,  as  those  in 
fig.  6,  but  they  represent  a  minimum  flow  at  Waterville  of  3,500  sec- 

3697— IBR  198-07 11 
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ond-feet,  and  flows  of  1,000,  2,000,  3,000,  and  4,000  second-feet  from 
Moosehead  Lake  during  the  log-driving  season  (May,  June,  and  July). 
From  this  diagram  the  following  data  are  obtained: 

Storage  neeesaary  for  S,500  ucxmd-fui  minimum  flow  at  WatervUU  and /or  various  Aowt 

during  log-driving  teaton. 


AMUOM'd 

quantity 
'  for  log 
driving. 

Seatnd' 
feet. 
1.000 
2,000 
3,000 
4,000 


MAximinn 
ordinate 
in  fig.  7. 


Storage 
required. 


A"-E 
A'-D 
A  -C 
A  -B' 


Baiitm 
cubic  feet. 
41.1 
42.7 
48.2 
61.0 


If  3,750  second-feet  or  more  are  considered  for  log  driving  the  neces- 
sary storage  period  is  much  increased.  If  4,000  instead  of  3,000  sec- 
ond-feet are  used,  the  storage  period  is  about  three  years  instead  of  less 
than  one  year,  and  the  amount  of  storage  is  represented  by  A-B' 
instead  of  A-B. 

The  following  table  is  based  on  the  results  previously  given,  as  well 
as  on  additional  mass  curves  and  tables  not  shown.  In  all  cases  the 
assumptions  regarding  minimum  flow  and  flow  during  the  log-driving 
period  are  such  that  the  shorter  period  of  required  storage,  eliding 
with  February,  1904  (see  PI.  VI,  figs.  6,  and  7),  furnishes  the  maxi- 
mum ordinate  or  amount  required. 

Storage  necessary ^  in  billion  atbicfeei,  for  larinus  minimum  flows  at  WaUrviUe  and  at 

Moosehead  Lake  Outlet  during  log-driving  season. 


Flow  at 
Moosehead 
Lake  Outlet 
during  log- 
driving  sea- 
son (May, 
June,  and 

July). 


Minimum  flow  at  Waterville. 


2,000. 


2.500.         3,000. 


3,500. 


3,750. 


Second-feet. 
0 
500 
1.000 
1,500 
2,000 
2.500 
3,000 
3.500 
4,000 


I&3 
1&3 
16l3 
I&3 
1&3 
17.6 
21.6 
24.9 
2&8 


241 
24.1 
24.1 
211 
24.5 
2a7 

3ai 

34.0 
37.9 


32.0 

41.1 

i 
46.1 

32.0 

4L1 

46l1 

32.0 

41.1 

4(kl 

32.3 

41.4 

46il 

'        33.6 

42.7 

47.3 

35.7 

448 

49.4 

30l1 

4^2 
521 

4&0 

' 

1 

The  data  in  the  above  table  have  been  plotted  in  fig.  8.  Quan- 
tities of  water  available  in  billion  cubic  feet  have  been  plotted  as 
abscissas  and  minimum  flows  at  Waterville  in  second-feet  aa  ordi- 
nates.  The  slanting  lines  indicate  the  effect  of  different  flows  during 
the  log-driving  season.  They  are  obtained  by  connecting  points  that 
represent  the  storage  necessary  for  the  various  assumed  mioimum 
flows  at  Waterville,  where  the  same  flow  is  \ised  for  log  drivio^.     i^ 
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will  be  noted  that  the  lines  representing  a  flow  of  2,500  second-feet 
and  over  for  log  driving  are  straight  and  parallel;  those  representing 
2,000  and  1,500  second-feet  are  straight  and  intersect  the  limiting 
line,  marked  0  to  1,000  second-feet.  The  effect  of  different  flows 
for  log-driving  purposes  on  required  storage  is  clearly  shown  by  this 
diagram,  and,  as  would  be  expected  for  any  minimum  flow  for  log 
driving  below,  in  general,  about  1,500  second-feet,  there  is  little  or 
no  change  in  storage  required,  because  (1)  either  the  quantity  re- 
quired for  log  driving  is  less  than  the  amount  needed  to  supply  the 


4.0 

biliion 


SO 
cubic  ieet 


20  3Q 

Necessary     storage    in 

Fig.  8.— Diagram  showing  storage  required  in  Moosehead  Lake  lor  various  minimum  flows  at  Water- 
ville  and  for  various  quantities  used  log-driving  period  (May,  June,  and  July). 


deficiency  in  flow  between  Moosehead  Lake  Outlet  and  Waterville 
for  a  given  month,  as  in  July,  1903,  or  (2)  there  is  a  surplus  flow  into 
Moosehead  Lake  during  the  month  as  regards  either  the  assumed 
flow  for  log  driving  or  the  quantity  required  to  make  up  the  deficiency 
in  flow  between  Moosehead  Lake  Outlet  and  WaterviUe,  as  in  May 
and  June,  1903.  As  these  two  months  are  at  the  beginning  of  the 
period  when  water  has  to  be  stored,  the  effect  is  simply  to  raise  the 
point  A  (fig.  7)  and  all  points  after  it  to  February,  1904,  inclusive, 
by  the  amount  of  the  difference  between  the  assumed  minimum  flows 
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^.Jlna^t^  remains  the  same  in 
f,.r  lou  arivinp    hence  the  maximum  ordinate  remai 

vi«hi«».  .     ,.  _-^„«;ii<r  o  to  2,000  second- 

Tho  nnmiug  u^pether  of  the  lm«  "^P'T^^^Xt  at  WaterviUe  is 

.K.«.io««i   by  the  n^Utively  h^rh   flow  "»*«  j^^^^^,  1904. 

i.uh.>ivo.  ..  that.  ml>en  k«s  "»"J.  I^*"  ;;^J^Lake  in  August, 
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Minimum  flow  aiid  corresponding  horsepower  at   Water lille  irilh  storage  of  38  billion 

cubic  feet  nrul  various  flows  for  log  driting. 


Flow  at 
Moosehead 
Lake  Outlet 
lor  1(»  driv- 
ing (May, 
June,  and 
July). 


Mlnlmam 

flow  at 
WaterviUe. 


Second-feet, 
1,000 
2,000 
3,000 


Second-feet. 
3,340 
3.240 
2,940 


Bfinimum 
I    net  horse- 
1    power  (75 
I)er  cent  efli- 
I    clencv)  at 
'   WaterviUe 
;  correspond- 
ing to  the  23- 
i  foot  fall  at 
I     IIoUingiH 
worth  & 
Whitney 
I        dam. 


r^MO 


0,350 
5,760 


In  order  to  show  the  flow  at  WaterviUe  during  the  entire  period 
1902-1906,  if  present  storage  and  additional  storage  capacity  had 
been  properly  utilized,  fig.  9  has  been  prepared.  This  shows  the  fol- 
lowing conditions:  (1)  Actual  flow;  (2)  estimated  flow  without  stor- 
age in  Moosehead  Lake;  (3)  estimated  flow  with  present  storage  fully 
utilized,  and  a  flow  of  3,000  second-feet  from  Moosehead  Lake  during 
tbe  log-driving  period;  and  (4)  estimated  flow  with  a  storage  of  38 
billion  cubic  feet  and  a  flow  of  1,000  second-feet  from  Moosehead 
Lake  during  the  log-driving  period. 

The  advisability  of  carefully  regulating  the  flow  from  Moosehead 
Lake  and  other  storage  reservoirs  and  of  limiting  the  quantity  let  out 
for  log  driving  to  perhaps  1,000  second-feet  is  clearly  shown  by  fig.  9  * 
and  the  preceding  tables.  With  a  storage  of  38  billion  cubic  feet,  not 
less  than  about  6,500  net  horsepower  would  be  available  at  Water- 
viUe dam  in  another  such  series  of  dry  years,  and  even  with  the 
present  storage,  5,100  horsepower  should  be  available  at  all  times. 

Other  water  powers  along  the  river  would  benefit  in  about  the  same 
proportion.  The  effect  of  this  regulation  on  the  flow  at  Moosehead 
Lake  Outlet  is  indicated  by  fig.  10,  which  shows  (1)  the  estimated 
flow  at  the  outlet  of  Moosehead  Lake  without  storage,  and  (2)  the 
estimated  flow  at  the  outlet  with  enough  storage  to  give  a  flow  of  1,000 
second-feet  during  the  log-driving  months  and  a  minimum  flow^  of 
3,340  second-feet  at  WaterviUe.  As  indicated  on  this  figure,  there 
would  be  usually  one  or  two  months  in  the  year  when  no  water  would 
be  let  out  of  the  lake.  These  would  in  general,  however,  be  the  early 
spring  months,  when  the  run-off  all  along  the  river  is  large;  so  that 
even  under  this  assumption  the  flow  in  this  part  of  the  river  w^ould  be 
fully  as  great  as  at  present.  Moreover,  the  storage  possibilities  of 
Moxie  and  Pierce  ponds  and  the  Dead  River  Lakes  have  not  been 
considered  in  these  computations.  The  proper  regulation  of  storage 
on  these  ponds  will  provide  enough  water  to  maintain  the  required 
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minimum  flow  on  the  k>wer  river,  and  as  a  result  sufficient  water  to 
provide  for  future  power  developments  above  The  Forks  can  be 
released  from  Moosehead  Lake  at  all  seasons. 

CONCLUSIONS. 

The  foregoing  computations  and  results  are  not  to  be  considered 
absolute  or  final.  A  longer  series  of  dry  years  or  a  more  severe  distri- 
bution of  drought  would  require  more  storage  to  provide  the  minimum 
flow,  as  indicated.  But  it  is  reasonably  certain  that  as  such  a  series  of 
dry  year  has  occurred,  it  may  do  so  again,  and  it  may  be  concluded 
that  at  least  the  quantity  of  storage  as  computed  here  will  be  needed. 
All  the  additional  storage  that  can  readily  be  obtained  in  Moosehead 
and  Brassua  lakes  and  Long,  Attean,  and  Wood  ponds  can  be  used  to 


1902 


1903 


1904 


1905 


1906 


EBtiiiNited  flow  wtthout  Btorage  In 
Moosehead  Lake. 


Bstfrnated  flow  wfth  wHoruge  of  38 
blUlon  ruble  feet  In  Mooeeheed  Lake, 
a  mlnlmam  flow  o(  8,3*0  second-feet  at 
W»tarvllle,  and  a  flow  of  1«<M  second- 
feet  from  Moosehead  Lakedurfnir  Ittg- 
diirins  period  (May,  Jone,  and  July). 

Fxo.  10.->Diagra]xi  showing  evtiinsted  flow  from  MooMhea4  Lake  with  and  without  storage. 

advantage,  and  it  is  probable  that  a  storage  in  addition  to  that  men- 
tioned would  be  desirable.  In  order  to  assist  in  the  regulation  of  flow 
on  the  main  river,  as  well  as  to  aid  in  development  of  the  power  on  the 
tributary  streams,  additional  storage  on  the  lakes  in  the  Dead  River 
basin  and  on  Moxie  and  Pierce  ponds  is  only  second  in  importance  to 
that  in  and  above  Moosehead  Lake. 

Two  essentials  must  be  kept  in  mind,  however,  or  much  of  the  effect 
of  additional  storage  will  be  lost: 

(1)  Water  must  not  be  wasted  in  log  driving. 

(2)  The  flow  from  Moosehead  Lake  and  other  principal  reservoirs 
must  be  carefully  regulated  and  watched. 

All  reservoirs  should  always  be  kept  as  nearly  full  as  possible,  and 
water  should  be  retained  as  far  upstream  in  the  storage  system  as  pos- 
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sible.  The  quantity  of  water  let  out  should  not  be  greater  than  that 
needed  to  furnish  the  required  flow  on  the  river  at  such  points  as 
Waterville  and  The  Forks. 

liOG  DRIVING  AND  LUMBERING. 

GENERAL  STATEMENT. 

The  forests  of  Maine  constitute  one  of  her  most  important  natural 
resources,  and,  as  previously  stated,  about  one-third  of  the  lumber 
used  for  pulp  and  paper  in  the  State  comes  down  the  Kennebec 
waters.  The  annual  ''drive"  in  the  main  river  usually  amounts  to 
about  150,000,000  feet  B.  M.,  and  a  large  part  of  the  population  in  the 
Kennebec  Valley,  especially  near  the  headwaters,  are  engaged  in 
handling  the  logs,  from  the  stump  to  the  finished  product  of  the  mill, 
or  in  furnishing  the  supplies  and  equipment  needed  to  carry  on  this 
industry. 

The  logs  are  hauled  from  the  cuttings  and  piled  along  the  banks  of 
the  stream  during  the  winter.  On  the  breaking  up  of  the  ice  in  the 
spring  these  piles  or  landings,  are  rolled  into  the  stream  and  the  logs 
floated  downstream  with  the  current.  Boats  are  used  in  towing  the 
logs  across  lakes  or  where  the  current  is  not  strong  enough  to  carry 
them  along.  On  many  of  the  smaller  streams  there  are  dams  which 
impound  the  water,  and  the  liead  thus  obtained  is  used  in  sluicing  and 
carrying  the  logs  down  to  the  larger  streams.  (See  PL  V,  B  (p.  128), 
for  a  typical  dapi  of  this  kind.)  After  the  ''drive"  is  over,  the  gates 
are  left  open  and  the  flow  becomes  a  natural  one.  These  dams  are 
necessary  on  the  smaller  streams,  as  the  channels  are  so  obstructed 
with  bowlders  and  small  islands  that  it  requires  a  large  amount  of 
water  to  force  the  logs  downstream.  ,  In  a  general  way  the  same  con- 
ditions exist  on  the  larger  tributaries  and  on  the  main  river,  although 
the  difficulty  in -driving  is  here  caused  usually  by  a  short  stretch  of 
narrow  and  rough  channel  or  by  gravel  bars.  PI.  VII,  B,  shows  a  por- 
tion of  the  main  river  just  below  Madison,  where  log  jams  very  fre- 
quently occur,  and  PI.  VII,  Aj  shows  one  of  the  worst  jams  in  recent 
years  just  above  the  railroad  bridge  at  Madison.  About  30,000,000  feet 
of  logs  were  piled  up,  filling  the  river  to  the  bottom  and  raising  the 
upstream  water  level  several  feet. 

Since  about  1830  the  Kennebec  Log  Driving  Company  has  con- 
trolled the  drives  in  the  main  river.  Other  similar  associations  are 
the  iloose  River  Driving  Company  and  the  Dead  River  Driving  Com- 
pany, and  from  the  reports  of  these  three  companies  a  large  part  of  the 
following  data  is  compiled. 
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TIME  OF  DRIVING. 

The  smaller  tributary  streams  are  driven  just  as  soon  as  the  ice  goes 
out  of  them  in  the  spring — usually  about  the  latter  part  of  April. 
The  Moose  Kiver  drive  usually  reaches  Moosehead  Lake  in  the  latter 
part  of  May,  and  at  about  the  same  time  the  Dead  River  drive  enters 
the  Kennebec.  Moosehead  Lake  is  clear  of  ice,  usually,  at  least,  by 
May  10,  and  from  that  time  until  perhaps  about  August  1,  depending 
on  the  season,  water  is  let  out  of  Indian  Pond  (which  is  used  as  a  regu- 
lating basin)  for  varying  periods  each  day.  The  times  when  the  rear 
of  the  drive  has  left  Moosehead  Lake  and  reached  Riverside  boom 
(about  5  miles  above  Augusta)  for  the  six  years  1900  to  1905  are  given 
below : 

Dates  on  which  rear  of  drive  left  Moosehead  Lake  and  reached  Riverside  boom. 

Ynnr  Lcft       I       Reached 

^^^'  Moosphead       Riverside 

I.ako.      t         boom. 


1900 

1901 

1902 

1903 Julv  5 .  . . .    September  9. 

190  4 1  July  2 ....  I  September  8. 

1906 1  July  24 .  . . '  A ugust  27. 


June  23 . . .   August  27. 
July  3....    Augun9. 
June  15  . . .    August  15. 


WATER  USED  IN  DRIVING. 

The  period  during  which  water  is  let  out  of  Indian  Pond  dam  lasts 
usually  from  about  May  1  to  August  15,  although  the  most  water  is 
used  during  June  and  July.  No  record  is  kept  of  the  flow  at  this 
dam  or  of  the  length  of  time  the  water  runs  out,  although  a  man  is 
stationed  there  to  control  the  flow  according  to  the  needs  of  the 
drive.  An  inspection  of  gage  readings  at  The  Forks  gaging  station 
shows  that  the  duration  of  the  season  during  which  water  is  let  out 
for  log  driving  is  approximately  as  follows : 

Length  of  period  during  vhich  uater  is  released  for  log  driving. 

1902 May  10  to  August  6. 

1903 April  26  to  August  23. 

1904 May  14  to  August  16. 

1905 May  1  to  September  3. 

1906 May  1  to  August  10. 

An  estimate  of  the  flow  at  Moosehead  Lake  Outlet  diuing  the  last 
-three  years  is  presented  in  the  subjoined  table,  based  on  (1)  the 
measured  flow  of  Moose  and  Roach  rivers;  (2)  the  evaporation  and 
precipitation  on  the  lake;  (3)  the  change  in  the  lake  level  during  a 
given  month.  The  flow  at  The  Forks  gaging  station  is  also  given  for 
oomparison. 
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Estimated  monthly  discharge,  in  second  Jut,  of  Kennebec  River  from  Mobsehead  Lake  and 

at  The  Forks,  May  to  August,  1904-1906. 


Kooeehead 

Lake 

The  Forks 


May. 

June. 

July. 

August. 

1904.      1905.      1906. 

1904. 

1905. 

1906. 

1904. 

• 

1905. 

3,000 
4,060 

1906. 

1904. 

sr,aoo 

2,970 

1905. 

1906. 

900 
5,060 

3,000     2,700 
4,330     7,440 

4,300 
6,510 

3,900 
5,410 

4,100 
5,720 

2,300 
5,6jn 

3,900 
4,310 

2,000 
2,070 

2,400 
2,740 

The  present  amount  of  water  let  out  at  Indian  Pond  dam  during 
the  log-driving  season  is  apparently  about  as  follows,  by  months: 
May,  3,000  second-feet;  June,  4,000  second-feet;  July,  3,000  second- 
feet;  August,  2,000  second-feet. 

QUANTITIES  OP  LOGS  DRIVEN  AND  COST  OF  DRIVING. 

The  following  table  shows  the  amount  and  cost  of  the  four  prin- 
cipal drives  for  the  six  years  1900-1905!  Except  for  the  Moose 
River  drive  the  amount  of  tax  per  thousand  feet  B.  M.  of  logs  is  also 
given  and  the  amount  of  logs  to  which  this  tax  was  applied,  the  latter 
figure  taking  into  account  the  difference  in  distance  driven,  which 
varies  for  the  different  mills  along  the  river.  The  full  tax  is  for  the 
following  distances: 

(1)  On  Kennebec  River  from  The  Forks  to  Riverside  boom  (about 
5  miles  above  Augusta),  91  miles. 

(2)  On  Kennebec  River  from  Moosehead  Lake  Outlet  to  The  Forks, 
24  miles. 

(3)  On  Dead  River  from  North  Branch  to  The  Forks,  43  miles. 

It  must  be  kept  in  mind  that  these  figures  cover,  in  addition  to  the 
cost  of  driving  itself,  the  other  charges  arising  in  carrying  on  this 
work,  such  as  cost  of  dams,  improvement  of  channel,  booms,  etc.,  as 
well  as  executive  charges.  As  many  important  improvements  have 
been  made  during  these  six  years,  such  other  expenses  have  been 
heavy,  and  the  unit  costs  of  driving  are  therefore  higher  than  if  a 
longer  series  of  years  were  considered. 

Amount  and  cost  of  log  drimng  on  Kennebec  River  and  tribtUaries,  1901-1906. 


Year. 


1900.. 
1901.. 
1902.. 
1903.. 
1904. . 
1905.. 


Kennebec  River  from  The  Forks  to  Riverside 

boom. 


Amount 
driven. 


Feet  B.  M. 
147,424,579 
136,063,291 
133,772,610 
146,413,732 
163, 804. 303 
132,025,401 


Amount 
taxed. 


Total  cost. 


Tax 
perM 


Feet  B.  M. 
136,418,020 
125,744,7^)8 
122,655,300  , 
135,098,090  ' 
150,476,608 
121,274,346  , 


154,567.20 
50,297.90 
55, 194. 85 
67,549.07 
51,162.05  I 
43,658.76 


Kennebec  River  from  Mooaeheiid  L4ike  Outlet 
to  the  Forks. 


Amount 
driven. 


Feet  B.  M. 
83.297,102 
91,765,535 
86,391,882 
95,763,334 

112,702,582 
97,655,501 


Amount 
taxed. 


Feet  B.  M. 
83,297,163 
78,963,778 
74,707,784 
83,078,837 
99,907,363 
82,844,976 


Total  cost. 

'  Tax 
,per  M. 

$4,907. 8S 
ll,843u07 
11,206.15 
12,461.82 
9,99a  76 
9,112.96 

90l06 
.15 
.15 
.15 
.10 
.11 
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Amount  and  cost  of  log  driving  on  Kennebec  River  and  trihutaries,  1901-1905 — Cont'd. 


Year. 


1901 
1902 
1903 
1904 
19a5 


Dead  River. 


Moose  River. 


AmouDt 
driven. 


Fett  B.  M. 
47,206,011 
39,730,456 
44,215,878 
45,681,154 
38,023,533 
25,294,441 


Amount 
taxed. 


FtetB.M. 
«),7M,2Q2 
32,862,021 
34,705,043 
33,705,719 
31,314,718 
22,070,364 


Total  cost. 

Tax 
perM. 

$14,376.57 

SO.  85 

11,501.71 

.35 

13,882.30 

.40 

13,482.28 

.40 

10,960. 17 

.35 

9.931.68 

.45 

Amount 
driven. 


FtttB.M. 
30,405,221 
30,099,729 
35,403,382 
41,636,226 
45,386,208 
41,936,725 


Total  cost. 


$10,370.70 
13,151.50 
13,3.6.61 
18,884.88 
17,619.09 
18,212. 3() 


From  the  above  table  we  can  obtain  the  cost  of  driving  per  mile- 
thousand,  considering  the  amounts  taxed  and  the  distances  as  previ- 
ously given,  and  approximately  the  cost  per  ton-mile,  considering 
1,000  feet  B.  M.  to  weigh  3,500  pounds.  For  Moose  River  the  dis- 
tance giv^n  is  computed  and  is  an  average  one  from  Moosehead  Lake, 
the  various  amounts  and  distances  driven  being  taken  into  consid- 
eration. 

Cost  of  log  driving  on  Kennebec  River  and  tributaries,  1901-1905. 


Drive. 


Kennebec  River  from  The  Forks  to  Riverslite  boom . 
Kennebec  River  from  Moosehead  Lake  to  The  Forks 

Dead  River 

Moose  River 

Moosehead  Lake  (Moose  River  to  lake  outlet,  logs 
towed  by  boat) 


Distance. 


Average 
tax  per  M. 


Cost  of  driving. 


Afihs. 


91 
24 
43 
17 

9 


10.41 

.12 
.38 


«.12 


Permilo- 
thoasand. 


$a0045 
.0050 
.0080 
.024 

.013 


I 


Per  ton- 
mile. 


Ca0026 
.0028 
.0051 
.014 

.0074 


o  Contract  price  for  ten  y<«rs. 

It  appears  that  the  cost  of  log  driving  per  ton-mile  varies  from  about 
one-fourth  to  IJ  cents,  depending  on  the  distance  driven  and  difficul- 
ties experienced.  The  average  freight  rate  in  the  United  States  at 
present  is  about  0.8  cent  per  ton-mile,  and  for  the  New  England  group 
of  railroads  1.20  cents  per  ton-mile.  Under  exceptionally  favorable 
circumstances  rates  as  low  as  0.2  cent  per  ton-mile  have  been  granted 
for  coal  transportation  from  the  coal  fields  to  tide  water.  Rates  dur- 
ing 1906  for  log  transportation  on  the  new  Somerset  Railway  exten- 
sion are  of  interest  in  this  connection,  and  are  given  below  through  the 
courtesy  of  Hon.  William  T.  Haines: 

Cost  of  transportation  of  logs  by  rail. 


Logs  shipped  from  Moscow  to- 


Average 
distance. 


Charge  per 
thousand 
f(vt  B.  M. 


Cost  of  tranBx>ortation. 


Per  mile- 
thousand. 


Per  ton- 
mile. 


J/.7r.?. 


Bingham. 

Solon 

North  Anson. 


12 
20 
20 


$1.75 

CO.  146 

2.00 

.100 

O1.50 

.052 

«ao80 

.057 
.030 


a  This  price  involves  reshipmeut  as  manufactured  lumber  on  Somerset  Railway. 
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The  average  freight  rate  on  the  Somerset  Railway  for  1904  was  2.74 
cents  per  ton-mile. 

The  cost  of  water  transportation  of  logs  is  thus  seen  to  be  very  low, 
and  for  many  years  the  bulk  of  the  logs  will  probably  be  river  driven, 
where  it  can  be  done,  although  there  is  unquestionably  much  timber 
that  will  have  to  be  taken  out  by  rail. 

IMPROVEMENTS  IN  LOG-DRIVING  FACILITIES. 

During  the  five  years  1901-1905  the  Kennebec  I^g  Driving  Com- 
pany has  spent  on  the  Kennebec  the  following  amounts  for  items  relat- 
ing especially  to  channel  improvements.  About  one-half  of  the  cost 
of  main  dams  has  been  paid  by  the  Kennebec  Water  Power  Company. 

Amounts  spent  for  iviproving  cJumnel  of  Kennebec  River,  1901-1905. 

Removing  gravel  beds  for  channel $1, 100 

Blasting  out  rock  for  channel 2, 200 

Building  and  repairing  piers 4, 7W^ 

Building  and  repairing  side  dams,  or  **  bumpers " 1, 200 

Building  and  repairing  main  dams 65, 000 

In  1896  the  late  Sumner  HoUingsworth,  engineer  for  the  Hollings- 
worth  &  Whitney  Company,  reported  to  the  Kennebec  Water  Power 
Company  on  the  general  subject  of  channel  improvement  of  the  upper 
Kennebec,  advocating  the  beginning  of  suclj  work,  so  that  eventually 
the  drive  in  this  part  of  the  river  could  be  made  with  a  flow  of  1,000 
second-feet  from  Moosehead  Lake.  Some  of  the  worst  places  have 
been  improved,  but  much  remains  to  be  done  in  removing  bowlders 
and  building  log  bumpers  before  the  drive  can  be  made  on  so  small  a 
flow.  On  Dead  River  from  the  Dead  River  dam  to  The  Forks  ver\' 
large  quantities  of  water  are  required  in  driving,  as  the  bed  of  the 
river  is  extremely  rough.  Much  work  could  be  done  here  to  advantage 
in  removing  bowlders,  etc. 

Fred  T.  Dow,  engineer  for  the  Kennebec  Water  Power  Company,  in 
a  report  made  during  1906,  advocates  a  systematic  plan  of  improve- 
ment of  both  the  Kennebec  River  and  Dead  River  channels,  to  be 
completed  during  the  next  eight  or  ten  years,  and  calls  especial  atten- 
tion to  the  necessity  of  checking  freshet  flow  as  far  as  possible  by 
storage  reservoirs  to  prevent  the  washing  of  high  banks  and  the 
subsequent  formation  of  new  gravel  bars. 
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By  George  C.  Whipple. 


INTRODUCTION. 

In  1903  and  1904  appraisals  were  made  of  the  water  supplies  of 
the  cities  of .  Waterville  and  Augusta,  Me.,  in  connection  with  a 
transfer  of  those  works  from  private  companies  to  so-called  ''water 
districts/'  which  virtually  stood  for  the  municipalities.  In  these 
Hppr^^isals  the  quality  of  the  water  supplied  by  the  private  compa- 
nies played  an  important  part,  especially  as  both  cities  had  been 
A^sited  by  severe  epidemics  of  typhoid  fever  during  the  winter  of 
1902-3.  Waterville  was  at  that  time  supplied  by  the  Maine  Water 
Company  with  water  from  Messalonskee,  but  the  company  had  also 
the  right  to  use  water  from  the  Kennebec.  Augusta  was  supplied 
with  Kennebec  River  water  'by  the  Augusta  Water  Company. 

In  order  to  obtain  suflScient  evidence  as  to  the  quality  of  these 
water  supplies,  many  samples  of  water  were  collected  from  Messa- 
lonskee and  Kennebec  rivers  in  the  vicinity  of  these  two  cities  and 
also  from  a  number  of  the  tributary  streams  and  neighboring  ponds. 
In  connection  with  the  typhoid  epidemics,  numerous  samples  of  well 
water  were  analyzed,  both  in  Waterville  and  Augusta,  and  in  con- 
nection with  the  search  for  new  sources  of  supply,  which  have  since 
been  introduced  at  both  places,  analyses  of  w^ater  from  various  local 
lakes  and  ponds  were  made.  This  body  of  analytical  data,  taken 
together,  serves  to  give  a  fairly  accurate  picture  of  the  quality  of 
the  Kennebec  River  water  in  its  middle  portion,  as  well  as  that 
of  some  of  the  lakes  and  streams  of  its  drainage  basin.  Moreover, 
the  Kennebec  itself,  lying  in  the  central  part  of  the  State  and  flow- 
ing, as  do  most  of  the  Maine  rivers,  in  a  general  southerly  or  south- 
easterly direction  from  the  Canadian  boundary  to  the  Atlantic  Ocean, 
is  in  regard  to  the  general  quality  of  its  water  typical  of  the  large 
rivers  of  the  State. 

The  analytical  records  extend  over  a  period  of  but  one  year,  dur- 
ing which  the  general  stage  of  the  water  was  below  the  average. 
This  fact  should  be  remembered  in  considering  the  results.  The 
average  color  of  the  water,  for  instance,  as  shown  by  the  figure 
given,  is  probably  somewhat  lower  than  it  would  be  under  ordinary 
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conditions,  and  this  is  also  true,  though  in  a  less  d^ree,  of  the  tur- 
bidity. The  hardness  of  the  water,  on  the  contrary,,  as  here  given 
is  probably  above  the  general  average  for  an  ordinary  year. 

The  general  topographic  and  geologic  characters  of  the  Kennebec 
River  drainage  area  are  discussexl  elsewhere  in  this  paper  (pp.  4r-9), 
but  in  connection  with  the  results  of  the  analyses  it  is  well  to  recall 
that  the  basin  is  densely  wooded  in  its  upper  portion  and  that  its 
lower  portion  is  more  open  and  given  to  cultivation.  Taken  as  a 
whole,  the  percentage  of  cultivated  land  on  the  watershed  is  ven* 
small.  The  rock  formations  are  largely  granitic  and  there  are  no 
deposits  of  limestone.  The  soil  is  mainly  glacial  drift.  There  are 
comparatively  few  deposits  of  clay,  although  these  are  not  entirely 
absent.  An  important  feature  of  the  drainage  area  is  the  large  per- 
centage of  water  surface.  An  inspection  of  the  map  will  show  that 
it  is  essentially  a  lake  country.  Most  of  the  population  is  concen- 
trated near  the  river  banks,  especially  at  points  where  there  are 
good  water  powers.  Exclusive  of  the  river  to^Tis,  the  population  of 
the  basin  is  extremely  small. 

The  river  is  used  very  largely  for  logging,  and  during  the  driving 
period  logs  pass  in  an  almost  continuous  mass  from  Moosehead  Liake 
to  Gardiner.  There  are  numerous  manufacturing  establishments  at 
the  centers  of  population.  Most  of  these  are  pulp  and  paper  mills, 
sawmills,  and  cotton  mills.  The  sewage  from  the  cities,  the  manu- 
facturing wastes  from  these  establishments,  and  the  log  driving  on 
the  river  constitute  the  three  principal  sources  of  pollution  of  the 
water.  Below  Augusta  the  river  is  a  tidal  estuary,  and  the  effect  of 
the  sea  water  is  at  times  very  noticeable.  The  water  of  the  river  is 
used  by  several  of  the  towns  and  cities  along  its  banks,  and  great 
quantities  of  ice  are  cut  in  the  lower  reaches  and  shipped  to  places 
farther  south.  The  quality  of  the  water  is,  therefore,  a  matter  of 
very  great  importance  to  many  people. 

In  studying  the  quality  of  the  water  of  this  river  it  will  be  con- 
venient to  look  first  at  its  normal  or  natural  quality,  especially  in 
regard  to  such  physical  characteristics  as  turbidity,  color,  taste,  and 
odor,  and  afterwards  to  take  up  the  sources  of  pollution  and  their 
effects. 

WATER  EXAMINATIOX8. 

All  the  analyses  were  made  substantially  in  ac<?ord  with  the  stand- 
ard methods  of  water  analysis  adopted  by  the  American  Public 
Health  Association. 

TURBIDITY. 

The  turbidity  of  the  water  of  Kennebec  River  at  Waterville  and 
Auguste  is  shown  in  the  tables  on  pages  172-177.  From  these  it  will 
'"e  seen  that  the  turbidity  has  varied  at  different  times  from  2  to  60  on 
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the  silica  scale.  During  the  early  part  of  1903  very  few  observations 
were  made,  and  there  is  good  reason  to  believe  that  in  the  spring  of 
that  year  the  turbidity  considerably  exceeded  the  maximum  amount 
observed,  probably  reaching  200  or  300  for  short  periods.  During 
the  spring  of  1904,  when  the  river  was  at  an  unusually  low  stage  for 
that  season  of  the  year,  the  maximum  turbidity  did  not  exceed  15. 
The  average  turbidity  for  the  year  was  9.  From  the  middle  of 
August,  1903,  until  the  middle  of  March,  1904,  daily  observations 
were  made  at  Augusta,  and  the  results  for  that  period  are  therefore 
much  more  reliable  than  the  scattering  figures  obtained  during  the 
first  half  of  1903.  The  average  turbidity  at  Augusta  for  the  period 
stated  was  6.  During  August,  September,  and  a  part  of  October  it 
seldom  exceeded  5.  In  the  latter  part  of  December,  however,  it 
increased  and  for  over  a  week  remained  higher  than  15.  After  the 
river  froze  over  in  the  winter  the  turbidity  again  fell,  and  the  water 
remained  comparatively  clear.  At  this  time  a  large  proportion  of 
the  suspended  matter  found  was  of  organic  origin ;  some  of  it  evidently 
consisted  of  fragments  of  wood  pulp  discharged  from  the  pulp  and 
paper  mills.  This  was  indicated  by  the  stringy  appearance  of  the 
suspended  matter  when  allowed  to  settle  quietly  in  a  bottle;  but  a 
more  positive  test  was  given  with  a  microscope,  which  showed  un- 
mistakably the  presence  of  fragments  of  wood  fiber. 

The  turbidity  of  the  water  in  Messalonskee  Stream,  which  flows 
into  the  Kennebec  just  below  Waterville,  was  at  times  greater  than 
that  of  the  Kennebec  itself.  This  is  shown  by  the  figures  given  in 
the  table  on  pages  177-181.  After  rains  the  turbidity  of  this  water 
increases  very  rapidly,  even  in  a  few  hours.  The  Messalonskee  drains 
a  chain  of  lakes,  and  its  natural  water  would  be  very  clear  were  it  not 
for  a  small  tributary  which  cuts  through  a  number  of  clay  deposits 
and  which  becomes  very  turbid  after  a  heavy  rain.  This  brook  also 
receives  the  surface  wash  from  numerous  farms,  which  adds  to  its 
turbidity. 

Besides  the  clay  and  the  organic  sediment  already  mentioned,  the 
suspended  matter  of  the  Kennebec  after  heavy  rains  consists  of  river 
silt,  which  has  a  comparatively  high  coefficient  of  fineness  and  settles 
rapidly  as  soon  as  the  velocity  of  the  water  has  decreased.  In  certain 
reaches  of  the  river,  therefore,  deposits  of  river  silt  have  been  formed. 
Sedimentation  has  been  favored  by  the  numerous  dams  along  the 
stream,  which  cause  long  stretches  of  backwater.  Between  Water- 
ville and  Augusta  the  mud  deposits  are  extensive,  and  because  of  the 
large  amount  of  sewage  discharged  at  Waterville  they  become  foul 
and  ill  smelling  at  times  of  low  water.  Without  doubt  this  settling 
of  the  river  sediment  in  the  long  stretch  of  backwater  behind  the 
Augusta  dam  had  an  important  effect  on  the  quality  of  the  water 
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supply  of  Augusta  when  it  was  taken  from  the  river.     These  deposits 

are  referred  to  again  in  connection  with  the  subject  of  pollution 

(p.  IKS). 

COLOR. 

Like  that  of  most  of  tlie  rivers  in  Maine,  the  Kennebec  River  water 
has  a  deeply  stained  appearance  at  certain  seasons  of  the  year.  The 
variations  in  color  are  shown  in  the  tables  on  pages  172-177.  From 
these  tables  it  will  be  seen  that  the  color  of  the  river  water  varied 
during  the  period  covered  by  the  observations  from  15  to  108,  and 
that  the  average  color  of  the  water  was  37.  The  maximum  color 
occurred  in  June.  From  that  time  until  the  latter  part  of  the  year 
the  color  steadily  decreased.  In  December  and  January  an  increase 
in  color  accompanied  the  rise  of  turbidity,  but  the  maximum  did  not 
exceed  43.  During  the  winter  when  the  streams  were  frozen  the  color 
dropped  rapidly  and  remained  between  20  and  30  for  several  months. 

The  figures  given  in  the  tables  all  refer  to  the  apparent  color  of  the 
water,  but  the  removal  of  the  suspendt^d  matter  by  filtering  through 
coarse  filter  paper  did  not  ordinarily  reduce  the  color  by  more  than 
10  or  15  per  cent.  Filtration  through  a  Berkfeld  filter,  however, 
removed  approximately  one-third  of  the  color,  indicating  that  a  con- 
siderable part  of  it  was  due  to  organic  matter  in  an  extremely  fine 
state  of  division.  A  second  filtration  through  a  Berkfeld  filter  did 
not  show  a  subsequent  removal  of  color  to  any  extent.  It  may  be 
said,  therefore,  that  approximately  two-thirds  of  the  color  was  due 
to  dissolved  organic  matter  and  that  the  balance  was  due  to  oi^anic 
matter  in  a  colloidal  or  finely  divided  state  of  suspension. 

The  source  of  the  color  is  to  be  sought  chiefly  in  the  swampy  areas 
lying  in  the  upper  portions  of  the  basin,  where  leaves,  roots,  twigs, 
the  bark  of  fallen  logs,  and  vegetable  mold  are  continually  being 
leached  by  the  standing  water.     After  a  period  of  storage  in  these 
swampy  areas,  these  leachings  are  washed  into  the  streams  at  times 
of  rain  and  add  their  quota  to  the  color  of  the  water.     It  will  be 
noticed  that  the  maximum  color  occurs  in  the  spring,  after  the  snow 
and  ice  have  disappeared  and  the  swamps  have  discharged  their  con- 
tents into  the  rivers.     As  the  brooks  dry  up  in  summer,  the  amount 
of  coloring  matter  contributed  by  them  decreases,  and  the  color  of 
the  river  water  falls.     There  is  a  secondary  maximum  in  the  fall  or 
early  winter  due  to  the  autunmal  rains;  but  during  the  fall  of  1903, 
which   was   exceptionally   dry,   this   maximum  was  inconspicuous, 
although  there  was  a  slight  increase  in  color  early  in  September. 
During  the  winter  the  river  and  small  tributary  streams  freeze,  and 
the  amount  of  water  which  the  latter  contribute  decreases  very  greatly 
and  sometimes  ceases   entirely,   the  streams    meantime  being  fed 
largely  by  ground  water.     The  result  of  this  is  that  in  the  winter  the 
color  of  the  wate"  reaches  its  lowest  point. 
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It  has  been  thought  by  many  that  some  of  the  color  snown  by  the 
water  of  the  river  in  early  summer  may  be  attributed  to  the  logs 
which  are  floated  doWn  the  river,  the  bark  obtaining  its  initial  extrac- 
tion during  the  eariy  months  of  the  year.  •  In  order  to  determine  to 
what  extent  this  was  a  factor,  some  experiments  were  made  in  a 
laboratory  temporarily  installed  at  Waterville  by  Dr.  Ernest  C. 
Levy.  Samples  of  bark  from  logs  recently  cut  were  put  into  jars 
with  1,600  c.  c.  of  colorless  spring  water.  These  were  allowed  to 
stand  and  the  colors  were  read  at  the  end  of  five  days  and  again  at 
the  end  of  twenty-five  days.  In  each  sample  the  bark  was  attached 
to  the  wood.     The  following  figures  show^  the  results  obtained: 

Effect  of  hark  on  color  of  vxiter. 


Kind  of  wood. 


Fir 

White  pine. . . 

Spruce 

Juniper 

Norway  pine. 

Hemlock 

Cedar 


Bark 
surface 
(square 

centi- 
meter). 


(iO 
56 
78 
56 
60 
66 
66 


Average. 


63 


Color  (parts  per  million), 


After  6 
days. 


40 

70 

90 

90 

110 

140 

140 


83 


After  26 
days. 


Per  liter  for  each 
100  square  centi- 
meter of  bark 
surface. 


5  days.     25  days. 


Per  gallon  of  water 
per  square  foot  of 


5  days.     26  days. 


40 
110 
160 
200 
240 
260 
300 


187 


1 

102 

102 

247 

188 

236 

455 

172 

306 

416 

242 

536 

501 

250 

600 

605 

310 

667 

772 

239 

690 

580 

216 

448 

524 

247 
578 
753 
1,320 
1.465 
1,630 
1,685 

1,098 


From  the  above  figures  it  will  be  seen  that  cedar  and  hemlock  are 
the  most  active  of  the  fir  trees  of  Maine  in  giving  color  to  water.  In 
round  numbers,  it  may  be  said  that  1  square  foot  of  bark  will  increase 
the  color  of  1,100  gallons  of  water  by  one  unit  of  the  ordinary  scale 
of  measurement  after  an  exposure  of  one  month.  The  ordinary  log 
of  the  Kennebec  River  drives  has  about  70  square  feet  of  bark  sur- 
face. Therefore  one  log  would  increase  the  color  of  77,000  gallons 
of  water  one  unit  after  standing  in  it  for  about  a  month.  Further 
calculations  show  that  1,000  feet  B.  M.  of  lumber  will  increase  the 
color  of  616,000  gallons  of  water  about  one  unit  during  the  same  time. 
Inasmuch  as  the  average  flow  of  Kennebec  River  is  about  3,500,000,000 
gtiiions  per  day,  it  would  retjuire  50,000  logs  a  day  to  increase  the 
color  of  the  river  water  by  one  point.  This  is  four  or  five  times  the 
number  of  logs  floated  per  day  from  April  to  July.  Therefore  it  will 
he  seen  that  this  factor  is  entirely  negligible  in  the  consideration  of 
the  color  of  the  Kennebec  water.  If,  however,  the  logs  stand  in  the 
water  of  swamps  for  more  than  this  length  of  time,  there  is  a  chance 
that  they  might  give  a  slight  color  to  the  river  water. 
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ODOR. 

The  water  of  the  Kennebec  River  has  at  all  times  a  swampy  or 
I>eaty  odor  and  taste,  usually  described  by  the  term  **  vegetable :' 
but  during  the  spring,  when  the  color  of  the  water  is  high,  the  odor 
becomes  more  distinct.  It  is  due  in  great  measure  to  the  same 
organic  compounds  which  give  to  the  water  its  color,  and  represent^ 
the  effect  of  the  natural  leaching  of  the  decaying  organic  matter  in 
the  various  swamps  scattered  over  the  drainage  area. 

In  addition  to  this  natural  swampy  taste,  the  water  of  the  river  at 
certain  points  below  the  centers  of  industry  has  at  times  a  very 
marked  taste,  due  to  the  discharge  of  sewage  and  manufacturing 
wastes  into  the  stream.  This  is  further  discussed  under  the  heading 
''Pollution"  (pp.  194-195). 

During  the  period  covered  by  the  analyses  no  odors  due  to  algs 
or  other  microscopic  organisms  were  observed. 

RESULTS  OF  EXAMINATIONS. 

Results  of  examination  of  Kennebec  River  water  above  WaterviUe. 


January  19.. . 
February  16. . 
February  27 . . 

March  12 

March  18b 

March  21 

March  28 

ApriU 

April  14 

April  18 

April  28 

May  12 

May  23 

June  3 

June  14 

June  15 

June  16 

June  17 

June  23 

July  14 

August  5 

August  17 

August  20 

August  22 

August  2.') 

August  27 

August  29 

St'ptomlier  1 . . 
ScptenilKT  14. 
Sop  tern  1)0  r  15. 
S<'ptemlH»r  IS. 
iS<'ptemlM'r  22. 
LS<'ptemlK»r  26, 
Sopt<»ral)er ;», 


Date. 


Turbid- 
ity. 


Color. 


Bacteria 
per  cubic  I 
oenti-    i 
meter.    . 


1903. 


Averago 

Per  c<*nt  giving  j)ositivo  U'st 


Parti  per  Parts  per 
million.     miUion. 
2  37 


0 
00 


15 

18 

10 

10 

6 

5 

8 

48 

16 

12 

10 

5 

20 

10 

3 

4 

3 

2 

2 

2 

2 

3 


4 


11 


34 
SO 


45 
40 
40 

28 

:» 

36 
36 
100 
108 
100 
96 
56 
40 
50 
38 
36 
38 
42 
58 
50 
42 
38 


38 
38 


51 


Bacillus  coli. « 


InClcc.  Inlc.  c.    InlOc.e. 


400 

2,750 

3,500 

4,400 

2.350 

1,800 

605 

635 

660 

470 

240 

1.100 

640 

1,500 

15,000 


6,800 


1,900 
110 


600  I 
250  I 
360  I 


220 
145 
900 
185 
:%» 
:«o 

380 
220 

185 


i.orn 


+ 


+ 


+ 
+ 


30 


+ 

+ 
+ 

+ 

+ 
+ 
4- 
+ 


+ 

+ 
+ 

4- 
+ 
+ 


81 


»  Phis  sign  indicates  the  prosonoo  and  minus  sign  the  absence  of  this  or^nism- 
t>  This  sample  was  taken  at  Fairfield. 
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Results  of  examination  of  Kennebec  River  water  at  intake  of  Augtisla  waterworks. 

AUGUST.  1903. 


Day. 

Turbid- 
ity. 

Part*  per 
million.  ; 
2 
5 
3 

2  , 
2 
2 
3 

Color. 

Odor.o 

Bacteria 
per  cubic 
1    centi- 
meter. 

In 
c. 

0.01 
c. 

Bacillus  coli. 

1 
InO.l  c.c.  In  1  c 

_  L_    _ 

I      +             + 
+             + 

33 

1 

.  c. 

•  >  ■ 

33 

In  10  c.c. 

20 

25 

27 

'28 

29 

Part*  per 
million. 
29 
32 
42 
38 
38 
37 
45 

Iv 

2v  3w 
2v3w 
2v  3w 
2y3w 

280 
1           260 
305 
475 
225 
290 

3ao 

313 

■     •    •    a 
•     *     ■     ■ 

+ 

+ 

-f 

30 

31 

+ 

Average 

Per  cent  giving  posi- 
tive test 

3 

3b 

2v  3w 

OG 

1 

SEPTEMBER.  1903. 


1. 
2_ 

5! 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

U. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19- 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 


.4.vera^ 

IVr  cent  giving  posi- 
tive test 


ay— Vegetable  odor;  w— woodv  odor  (due  to  paper-mill  wastes);  g» grassy  odor.  The  intensity 
of  the  odor  is  indicated  by  the  following  scale:  1,  very  faint— an  odor  that  would  not  ordinarily  be 
detected  by  the  average  consumer,  but  that  could  \ye  detected  in  the  laboratory  by  an  experienced 
observer;  2,  faint— an  odor  that  the  consumer  might  detect  if  his  attention  were  called  to  it,  but  that 
would  not  otherwise  attract  attention;  3,  distinct— an  odor  that  would  be  readily  detected  and  that 
might  cause  the  water  to  be  regarded  with  disfavor;  4.  decided— an  odor  that  would  force  itself  on 
the  attention  and  might  malce  the  water  unpalatable;  5,  very  strong- an  odor  of  such  intensity  that 
the  water  would  be  absolutely  unfit  to  drink,  a  term  to  l>e  used  only  in  extreme  cases. 

h  Flos  sign  indicates  the  presence  and  minus  sign  the  absence  of  the  organism. 
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HeaultM  of  examination  of  Kennebec  River  water  at  intake  of  Augutta 

OCTOBER.  1903. 


t'd. 


Dhv. 

TurLid- 
Ity. 

Partt  per 
million, 
3 
2 
5 
6 
6 
4 
6 
5 
5 
5 
4 
6 
7 
5 

? 
4 
6 
6 
6 
6 
7 
5 
4 
5 
6 
5 
5 
5 
4 

5 

Color. 

(Mor.« 

2v3w 
lv2w 

""iv2w"' 
lv2w 
lv2w 
lv2w 
2vlw 
2vlw 
2vlw 
2vlw 
2v  Iw 
2vlw 
2v  Iw 
2v  Iw 
2v  Iw 
2v  Iw 
2v  Iw 
2v  Iw 
2v  Iw 
2vlw 
2vlw 
2vlw 
2vlw 
2vlw 
2vlw 
2vlw 
2vlw 
2vlw 

B4Cteria 
per  cubic 
centi- 
meter. 

310  1 

290  1 

315 

510 

295 

415 

410 

375 

1           300 

!           340 

450 

350 

345 

420 

980, 

585  < 

,           945 

'           630 

1     .      330 

410 

'            760 

1.040 

685 

535 

725 

820 

820 

540 

410 

575 

In  0.01 
c.  c. 

Bacillus  ooli. 

In  0.1 4 

-f 

+ 
+ 

:j.c. 

In  1  CO.    InlOc  r 

'» 

Part*  per 
million. 
34 
33 
33 
34 
28 
32 
28 
28 
31 
33 
30 
30 
32 
31 
31 
31 
29 
30 
30 
30 
29 
28 
28 
29 
30 
27 
28 
30 
30 
30 

— 

+         

:< 

-f-          

4.. 

5.. 

7. . 

8.. 

9.. 
10.. 
11.. 
12.. 

....   .     ... 

■f         

+         

+         

+         

+         

13 

+          

14 

-♦-         

15 

4-             

16 

+             

17 

+             

18 

+ 

19. 

+          

20.. 
21.. 
22  . 

.................. 



Average 

cent  giving  posi- 
ve  tent 

+          

23.. 
24.. 

+         

+          

25.. 
26 

27.. 
28.. 
29.. 
30. 

+         - 

+         

+         

-1-         

31.. 

+         

Per 

ti 

30 

2v  Iw 

532 

33  .              » 

1 

NOVEMBER.  1903. 


1.. 

2 

5 

5 

5 

5 

4 

6 

10 

10 

10 

12 

no 

9 
5 

fi 
8 

8 

(> 

o 

0 

4 

.'> 

f) 



(V 

7 
4 

i 

30 
30 
30 
29 
29 
29 
33 
32 
31 
31 
32 
33 
31 
32 

:« 
:<2 

32 
30 
33 
30 

:i3 

33 



»' 

32 
33 

31 

2vlw 

2v  Iw 

2vlw 

2vlw 

2v  Iw 

2v  Iw 

2v  Iw 

2V1.W 

2v  Iw 

2v2^' 

2\-2w     ; 

2v2w 

2v2w 

2v2w 

2v2w 

2v2w 

2v2w 

2v2w 

2v2w 

2\-2w 

2v2w 

2v2w 

2v2w 

725 
720 
700 
600 
475 
385 
570 
520 
580 
625 
»0 
6.<V5 
605 
500 
350 
830 
175 
7S0 
6S0 
750 
830 
»5 
860 
845 

(«) 

(«) 

(-) 

(«) 

+ 

1 

+ 
4- 

3.. 
4 

5.. 
6.. 
7.. 
8.. 
9.. 
10 

->- 

11  . 

. 

+ 

12 

4- 

13 

. 

4- 

14 

+ 

+ 

15 

Average 

cent  giving  posl- 
re  test 

4- 

16 

_ 

4- 

17,. 
18 

— 

4- 

19 

+ 

4- 

20 

4- 

21 

+ 

22.. 
24.. 
25.. 

1 

- 

27 

28 

_ 

X- 

20 

+ 

X. 

30. 

4. 

Per 

2v2w 

624 

-                     22 

56 

la 

1 

a  PlAtes  llqueflod  b(<>eAii8<>  of  poor  lot  of  gelatin. 
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RtttdU  of  examination  of  Kmmehec  River  water  at  intake  of  AuguMla  walenvorlu — Cont'd. 

DECEMBER.  1903. 


1. 
2. 
3. 
4. 
5. 
6. 

«« 

(. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

30. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Day 


Turbid- 
ity. 


Color. 


Part*  per\  Parts  per 
million.     mUlion.  , 


Average 

Per  cent  giving  posi- 
tive te«t 


5 

3 
6 
6 
3 
3 
7 
4 
5 
3 
6 
10 
I 

5 

5 

8 

6 

6 

10 

12 

10 

20 

25 

30 

ao 

25 
22 
25 
25 
15 
15 


12 


32 
33 
» 
33 
31 
32 
30 
31 
33 
33 
33 
32 
15 
32 
32 
30 
33 
28 
28 
28 
28 
40 
35 
33 
34 
36 
36 
36 
37 
34 
34 


!  Bacteria  I  Baclliiw  coll. 


.01 


2\'2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2g2w 
2v2g2w 
2v^2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 


32  ,     2v2w 


meter. 


e.  c. 


InO.lc.c.  Inlo.  c.    InlOc.  c. 


2.155 
2,000 
2,200 
6.345 
3,330 
4.450 
4,550 


2,200 
4,400 
5.500 
5,250 
3,160 
5.600  , 
5,700  ' 
5,500 
5,500 
4,500 
3,900 
5,900 
1,180 
7,750 
11,900 
21,500 
6,250 
6,500  I 
11,600  , 
35,700 
37,450  I 

7,927  ; 


+ 


+ 

+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

._ 

+ 

-♦- 

+ 

+ 

+ 

-h 

+ 

+ 

+ 

+ 

+ 

— 

-♦- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

45 


JANUARY.  1904. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Average 

Per  cent  giving  poel- 


12 
12 


10 
8 

10 
6 
5 
8 


5 
5 
5 

m 

O 

3 
10 
3 
3 
2 
3 
3 
3 
2 
3 
2 
2 
4 
3 
4 
2 
3 


tive  test. 


40 
41 


42 
42 
42 
43 
42 
37 


40 
38 
37 
36 
38 
33 
32 
33 
32 
28 
27 
27 
28 
28 
27 
26 
23 
24 
27 
27 
28 


2v2g 
2v2g 


2v2g 
2v2g 
2v2g 
2v2g 
2v2g 
2v2g 


2v2g 
2\'2g 
2v2g 
2v2g 
2v2w 
2v2g 
2v^ 
2v2g 
2v2g 
2v2g 
2v2g 
2y  2g 
2v2g 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 
2v2w 


30  I  2y  2g 


283.500 
1,555 
11,700 
43,500 
51,000 
30,500 
30,500 
40,000 
41,000 
40,000 
56,500 
38,000 
20,500 
37,000 
23,000 
9,000 
19,500 
10,000 
14,500 
12,000 
10.000 
9,000 
21,500 
15,000 
22.000 
20.000 
14.000 
18,500 
18,500 
24,500 
18,000 

32,750 


I    

J    _ 

+ 

+ 
+ 


-f- 


+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

"" 

+ 

+ 

+ 

+ 

+ 

+ 

.+ 

+ 

+ 

+ 

-f- 

+ 

+ 

+ 

+ 

+ 

-f- 

+ 


— 

+ 

+ 

— 

+ 

-♦- 

+ 

+ 

+ 

+ 

+ 

-»- 

— 

-1- 

+ 

48 


71 


74 


17() 


) 
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HesuItH  of  vxnminaiwn  of  Kennebec  Hirer  \v(Uer  at  intake  of  Augutta  iratmrorki—dmi'tl 

FEBRTARY,  19M,« 


1. 

2. 

3. 

4. 

5. 

ft. 

7. 
10. 
17. 
22. 
23. 
24. 
25. 
2«. 
27. 
28. 


I>av 


Avera^ 

Percent  ^ving  posi- 
tive t<»st 


Turbid- 
ity. 

Color. 

Pant  per 

Part* 

t  prr 

million. 

million. 

4 

21 

8 

22 

5 

22 

() 

18 

4 

21 

4 

22 

4 

22 

4 

22 

1 

22 

4 

26 

2 

26 

2 

22 

0 

27 

.'{ 

23 

5 

28 

5 

25 

Odor.fl 


BactcrfA 

Barillun  coli 

per  cubic 

centi- 
meter. 

In  0.01 
c.  c. 

In 0.1  c.c.  In  1  c 

21 

2>'2\v 

17,S00 

22 

2v  2w 

24.500 

22 

2v2w 

29.000 

18 

2\-2w 

25.500 

21 

2>-2w 

28.500 

22 

2v2w 

28.000 

22 

2v  2w 

20,000 

22 

2v2w 

20.500 

22 

2v2w 

19,000 

26 

2v2w 

21,000 

26 

2v2^' 

23.000 

22 

2v2w 

29.000 

27 

2v2w 

21,500 

23 

2v2w 

24.000 

28 

2v2w 

25,000 

25 

2\'2w 
2v2w 

30.000 

23 

24.466 

c.    In  10c. p 


+ 


+ 
+ 


+ 


4- 


+ 


33 


40 


MARCH.  1904. 


1 

3 

2 

10 

20 
27 
22 

2v  2w 

2 

2v  2w 

3 

2v  2w 

4 

5. 

0. 

< . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Average 

Percent  giving  posi- 
tive test 


3 
8 
4 

15 
15 
15 
12 
12 
15 
12 
12 
8 
10 

10 


29 
27 
22 
25 
25 
27 
25 
25 
27 
31 

35 
31 


3v  3w 
2v2w 
2v2w 
2v2w 
2v2w 
2v  2w 
2v  2w 
2v  2w 
2v  2w 
2v2w 
2\'  2w 
2v  2w 
2v  2w 

2v  2w 


24.500 
20,500 
20.000 
26.000 
22.000 
20.500 
20,000 
(*) 

(*) 
20,000 

(*) 

24.000 
21,500 
19.500 

8,000 
22,000 

20.654 


+ 
+ 

+ 


+ 
+ 


4- 


44 


55 


a  The  mcords  during  this  month  were  interrupted  by  the  lUne^as  of  the  colle>ctor. 
t>  Plata's  liqueficKl. 
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Summary  f  by  months^  of  results  of  exarmnation  of  Kennebec  River  water  above  Wdterville 

and  at  AugtMsta. 


ABOVE  watervillp:. 


Month. 


1903. 
February... 

March 

April 

May 

June 

July 

August 

September.. 


Num- 
ber 
of 
sam- 
ples. 


2 
4 
4 
2 

6 
1 
7 
6 


Turbidity  (parts         Color  (parts  per 
per  mill  ton) .  million) . 


Mini- 
mum. 


2 
2 


Maxi- 
mum. 


Aver- 
age. 


Mini-  I  Maxi- 
mum. '  mum. 


Aver- 
a^^e. 


10 

7 


Bacteria  per  cubic  cen-  I  i  5  -^ 
timeter  (parts  per  :3  4  o 
raiUlon).  ?  to 


Mini- 
mum. 


4 

4 


36 
38 


58 
42 


44 

39 


145 
185 


Maxi- 
mum. 


2,750 

3.500 

60 

60 

60 

50 

50 

50 

605 

4.400 

10 

18 

13 

28 

45 

38 

240 

660 

5 

6 

6 

36  I 

38 

37 

640 

1.100 

5 

48 

17 
20   . 

56  , 

108 

83 
40 

1,500 

15,000 

600 
900 


Aver- 
age. 


3,125 

2,284 
500 
870 

6.300 
110 
315 

•    252 


9 

lis. 


8 

9 

7 

10 


14 
13 


AUGUSTA. 


1903w 

August 

September. . 

October 

November. . 
December... 


1904. 

January 

February... 
March 


7 

2 

5 

3 

3D 

2 

5 

3 

30 

2 

8 

5 

26 

4 

12 

7 

31 

3 

0 

30 
10 

12 

e 

Summary  of  period 
Apr.  1,  1903,  to 
Mar.  21,1904 


16 
16 


2 
2 


8 
15 


48 


4 

10 


9 


29 
32  I 
27 
29 
15 


23 
18  I 
20 


15 


106 


45 

36 

225 

475 

45 

36 

230 

830 

34 

30 

290 

1.040 

33 

31 

175 

860 

40 

32 

1,180 

37,450 

42 

30 

1,555 

283,500 

28 

23 

17,500 

30,000 

35 

27 

8,000 

26,000 

37 


313 
451 
532 
624 
7.927 


32.750 
24,466 
20,654 


145  I  283,500  ,    7,875 


14 
15 
13 
15 

17 


18 
16 
12 


13 


Results  of  examination  of  Messalonshee  Stream  at-  pumping  station  of  Maine  Water 

Company,  Waterville. 


FEBRUARY,  1903. 


Day. 

Turbidity 

(parts  per 

million). 

Color 

(parts  per 

milUon). 

Bacteria 

per  cubic 

centimeter. 

In  0.1c 

Bi 
»  0 

icillus  coU.o 

Inlc 

+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 

c.   In  10c.  c. 

2 

1 
1 

370 
200 
230 
265 
360 
375 
278 
248 
1,370 
2,800 
1,100 
655 
500 
38.5 
430 
260 
770 
330 
440 
350 
370 
590 
*1.860 

1 

4- 

3 

+ 

1:::;:::::::;::::::::::;:::::::::;: 

3 

28 

4- 

6 

13 

28 

4- 

9 

+ 

!           4- 

10 

-J- 

11 

+ 
+ 

+ 

+ 
+ 

r 

4- 

12 

+ 

13 

4. 

14 

+ 

16 

+ 

17 

4. 

18 

4 

19 

4- 

20 

4- 

21 

4- 

23 

24 

2.5 

2»i 

27 

28 

1 
1 
0 
2 
4 
12 

■ 

28 
29 
28 
28 
30 
34 

29 

+ 
+ 

A  veraffn 

.5 

632 

56' 

Ppr  cent  giving  positive  test 

82                  95 

a  Plus  sign  indicates  the  pivsonce  and  minus  sign  tho,  absence  of  this  organism. 
ft  Average  of  seven  observations. 
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Re^ulta  of  examination  of  Me*»alonskee  Stream  at  pumping  ntation  of  Maine   Water 

Company y  Water rille — Tont  in ued . 

MARCH,  i9oa. 


2. 

.r 

4. 

<). 

7. 

9. 
10. 
II. 
12. 
13. 
14. 
10. 
17. 
IH. 
lU. 
20. 
21. 
23. 
24. 
2.5. 
26. 
27. 
28. 
30. 
31. 


I»av 


Turbidity 
(parU  per 
million ) . 


40 

8 
» 
ti 

3 

4 

5 

45 
8 

75 

10 
6 
3 
2 
2 
4 
5 
3 
3 
4 

15 
2 
2 
4 
3 
2 

45 


Color 

(parts  per 

million). 


28 
32 
32 
30 
30 
28 
28 
28 
26 
28 
30 
32 
32 
30 
32 
34 
28 
34 
32 
34 
32 
30 
30 
30 
28 
40 


Bacteria  , 
per  cubic 
centimeter.  In  0.1c. 


Badlioa  coli. 


Average 

iVr  cent  giving  positive  test. 


12 


31 


28,000 

10,000 

3.900 

1.365 

620 

720 

11,060 

7.300 

25.500 

3.700 

1,700 

876 

1.150 

1.000 

950 

560 

770 

950 

950 

1,150 

745 

420 

435 

400 

240 

3,100 

4.138 


In  Ic.  c. '  In  10c. c. 


+ 
+ 


+ 


+ 


+ 
4- 


+ 


4 


+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 


23 


62 


m 


APRIL.  1903. 


1.. 
2. 
3. 
4. 
(>. 

am 

4  . 

8. 

9. 
10. 
11. 
13. 
14. 
15. 
16. 
17. 
18. 
20. 
21. 
22. 
23. 
24. 
25. 
27. 
28. 
29. 
30. 


2 

1 
1 
4 
2 
1 
4 
5 
4 
2 
1 
1 
2 
2 
2 
3 
2 
2 
2 
1 
2 
3 
2 
1 
4 
3 


36 
30 
30 
30 
30 
30 
28 
30 
30 
30 
26 
28 
28 
28 
30 
28 
28 
28 
28 
.% 
30 
28 
26 
28 
32 
28 


Avera^ 

Per  cent  giving  positive  teat , 


29 


500 
410 
425 
445 
220 
450 
480 
1,325 
180 
164 
210 
97 
265 
175 
250 
275 
190 
170 
310 
410 
375 
540 
410 
880 
1,450 
1.225 


455 


+ 
+ 


15 


+ 
+ 

+ 
+ 
+ 

+ 


+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 


+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 
-I- 


73 


92 
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Results  of  f^amination  of  Messalonshee  Stream  at  pumping  station  of  Maine  Water 

Company,  WaterviUe-  <  'ontinued. 


MAY,  iwa. 


Day 


1. 

2. 

4. 

5. 

6. 

7. 

8. 

9. 

II. 

12. 

13. 

14. 

15. 

16. 

18. 

20. 

21. 

22. 

23. 

25. 

26. 

28. 

29. 

30. 


Turbidity 

(parts  per 

million). 


Color 
(parts  per 
million ) . 


22 
2 
2 
4 

ft 
4 
2 

15 
10  I 

81 

2  ; 

2 

2  ' 

5 

2 

8 

2 

6 

6 

3 

2 

3 

2 

1  . 


Bact«»rla 

p<»r  cii))ic 

centimeter. 


Bacillus  coll. 
InO.lc.  c'  In  1  c.  c.    In  10c.  c. 


32 

28 
28 

;«  , 

28 

30 

30 

30 

30 

30 

30 

30 

28 

30 

30  ; 

32 

24 

30 

28 

20 
28 
30 
30 


Average 

Per  cent  giving  positive  test. 


29 


1.425 

3,100 

1.150 

2.900 

4,  ISO 

2.000 

2.tt30 

2,800 

1,300 

1.350 

2.200 

925 

940 

1.200 

550 

1,000 

«20.000 

720 

(iOO 

510 

475 

410 

685 

650 

2.237 


4- 


.4 

■f 

+ 

+ 
+ 
-I- 


+ 


+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 


13 


71 


92 


JUNE,  1903. 


1.. 

2.. 

3.. 

4.. 

6.. 

8.. 

9.. 

10-. 

11.. 

12.. 

13.- 

14.. 

15.. 

16.. 

17.. 

18-. 

19.. 

20.. 

22.. 

23.. 

24.-, 

25... 

26.. 

27.. 

29... 

30... 


Average 

Per  cent  giving  positive  test. 


2 
2 
3 
6 
4 
1 
5 
2 
3 
2 
<-39 
26 
8 
3 
2 
2 
2 
2 
1 
4 
2 
2 
2 
3 
5 
3 


o 


.32 
30 
28 
26 
28 
28 
30 
30 
30 
28 
<-42 
60 
64 
36 
34 
34 
30 
26 
26 
30 
28 
30 
30 
34 
26 
30 


I 


I 


33 


fcl86 

1,010 

850 

800 

830 

500 

1,750 

2,350 

2.900 

1,600 

c  1.5, 050 

41,400 

.5.500 

3,500 

2.700 

970 

1.250 

810 

290 

1,250 

960 

360 

410 

290 

no" 


3.  .507 


I 


+ 


+ 
+ 


+ 

+ 

+ 

+         1 


+ 
+ 


50 


85 


a  Considerable  amount  of  trash  from  bridge  building  on  Western  avenue. 

^  Pump  not  running. 

«  Average  of  two  observations. 


— 

4- 

+ 

4- 

+ 

4- 

+ 

4- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

+ 

4- 

4- 

4- 

+ 

4- 

+ 

+ 

+ 

4- 

+ 

+ 

+ 

+ 

4- 

4- 

+ 

4- 

+ 

+ 

— 

4- 

+ 

+ 

+ 

4- 

4- 

+ 

+ 

+ 

+ 

+ 

— 

4- 

— 

+ 

100 
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QrALITY    OF    KENNEBEr    RIVER*  WATER. 


HfMuUn  iff  ejiOmiixation  of  MeMolonskee  Stream  at  pumpintj  xtation  t*J  Maine  W'«/» 

( ^oiupany.  Water  r  i7/^-    ( 'mi  t  i  n  ikhI  . 


JILV.  l«Jltt. 


Dftv 


Turbimty        Color  BitcU  ria  BaoUlus  coU. 

(parts  p(>r    (parts  per     per  cubic 

million).       million).     ctmtimctiT.  In  0. 1  c.c.    Inlc.  c.    In  lOr  o. 


1.. 

2.. 

3.. 

6.. 

7.. 

H. . 

».. 
10.. 
11.. 
13.. 
14  «. 
15.. 
16.. 
17.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Average 

Her  cent  giving  positive  U'si . 


3 
o 
4i 
0 
3 
2 
10 
(i 
S 

2 
2 

3 
1 
3 
2 
7 

10 
3 

tiO 

4 

4 

N 
4 
2 
3 


30 

360 

- 

2fi 

510 

— 

2ti 

500 

— 

2S  .. 

+ 

•A\ 

290 

4- 

2H 

310 

— 

2b 

345 

- 

2K 

270 

-t- 

2« 

320 

— 

•JS 

230 

- 

2H 

350 

+ 

28 

580 

— 

2H 

800 

-4- 

2X 

(i50 

2(i 

280 

— 

2S 

1.850 

+ 

2S 

3.850 

+ 

2S 

2.7,''i0 

+ 

(iO 

2K.:iOO 

+ 

28 

3.200 

28 

450 

28 

1.450 



28 

i.eoo 

+ 

30 

950 

+ 

H\ 

925 

— 

+ 
+ 

+ 
+ 
+ 


+ 


4. 
4- 
4- 


4- 
-♦- 

+ 
+ 


29 


2.138 


44 


92 


.vrorsT,  i9o:i. 


3 .'>  2li  GO 

4 4  28  775 

5 3  2ti  2.500 

« 4  28  <»0 

7 ' «i  'Hi  760 

8 .-)  2I>  700 

9 7  -28  210 

11 3  28  r05 

12 4  -28  (WjO 

13 3  28  1.000 

15 2  30  1.300 

IH 22.500 

19 3  2(i  2,450 

20 ,  2  28  1.300 

21 '  4  2i\  4.000 

22 '  3  26  2.000 

24 2  26  220 

2fi 3  26  350 

27 2  26  790 

28 2  26  3.050 

29 2  2«i  ,W0 

31 < 2  2ti  l.W 

Average 3  27  2, 112 

Per  c*'nt  giving  posit ivi-  test 


+ 


4- 


+ 
+ 


4- 
+ 


+ 


41 


64 


•••I 
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Besults  of  examinaiion  of  Messalonskce  Stream  at  pumping  station  of  Maine  Water 

Company,  Water ville     (Nmtimied. 

SEI»TKMBEK.  IWW. 


Day. 

Turbidity 
(parts  p<»r 
mlliion). 

2 
2 

2 

1 

1 

2 
') 

1 
3 

Color 

(parts  per 

million). 

20 
2() 
24 
24 

2»i' 

2fi 

2() 

24 

Bacteria 

p<'r  cubic 

centimeter. 

32.5 
(i85 

In0.1< 

+ 
+ 

-i- 

BaciUus 

coli 

c., 

\ 

1 
1 

. 

*.  c.    In  1  c 

+ 
+ 

+ 
+ 

4- 
+ 

37 

InlOc.c. 

1 

3 

4 

5 

4- 
+ 

7 

130 
130 
300 
470 
415 
200 
175 
400 
355 
360 
385 
250 

+ 

8 

9 

10 

11 

12 

4- 

+ 
+ 

14 

16 

I 

24 

4- 

17 

4- 

22 

4- 

26 

30 

4- 

2 

Average 

Per  cent  giving  positive  test 

25 

342 

S8 

CHEMICAL  CONSTITUENTS, 

The  water  of  Kennebec  River  at  all  points  above  the  Augusta  dam 
is  soft.  In  fact,  all  of  its  chemical  constituents  are  extremely  low. 
This  is  to  be  expected  from  the  general  character  of  the  basin,  which 
contains  no  beds  of  limestone  and 
few  deposits  of  clay  or  minerals 
readily  soluble  in  water. 

The  results  of  the  chemical  anal- 
yses of  the  Kennebec  water  at 
Waterville  and  Augusta  are  given  in 
the  tables  on  pages  182-183.  These 
results  show  that  at  Waterville  the 
total  solids  in  the  water  seldom 
exceeded  50  parts  per  million.  Of 
this  amount  about  20  parts  per 
million  represented  hardness  made 
up  of  carbonates  and  sulphates  in 
nearly  equal  proportions.  The  alka- 
linity varied  from  8  to  12  and  the 
incrustants  from  7  to  9  parts  per 
million.  The  amount  of  iron  was 
rather  small. 

Above  the  Edwards  Company's 
dam  at  Augusta  the  amount  of  chlorine  in  the  water  is  low  at  all 
points,  but  it  is  less  at  the  upper  end  than  in  the  lower  reaches  of 
the  stream.  This  is  chiefly  because  of  the  pollution  of  the  river, 
which  increases  downstream,  but  it  is  also  due  to  the  fact  that  the 
normal  chlorine  of  the  drainage  basin  becomes  greater  as  the  seacoast 
is  approached. 


¥ir..    11. 


I^iagram    showing  use  of   nonnal- 
chiorlne  isochlors. 
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QrALITY    OF    KENNEBEC    BlVER    WATER. 


The  studies  of  the  normal  distribution  of  chlorine  in  the  waters  of 
the  State  made  by  D.  D.  Jackson  °  show  that  the  isochlor  of  0.7  part 
per  jnillion  passes  through  the  geographic  center  of  the  Kennebec 
basin  and  that  the  normal  chlorine  varies  from  0.4  part  per  million  at 
the  upper  end  of  the  stream  to  6.0  parts  per  million  at  the  mouth. 
Between  these  two  points  the  normal  chlorine  gradually  increases. 

It  must  not  be  assumed,  however,  that  the  normal  cldorine  of  the 
river  at  any  particular  point  is  the  same  as  that  shown  by  the  isodilor 
which  passes  through  that  point.  It  is  shown  rather  by  the  iaochlor 
which  passes  through  the  geographic  center  of  the  basin  above  it. 
Thus  the  diagram  shown  in  fig.  1 1  represents  an  imaginary  drainage 
basin  divided  into  portions  of  equivalent  area  (-4,  By  C,  and  D)  and 
gives  the  isochlors.  The  figures  which  truly  represent  the  normal 
chlorine  of  the  river  water  at  the  points  a,  6,  c,  and  d  are  not  1.5,  2.5, 
3.5,  and  4.5,  as  might  at  first  be  thought  from  an  inspection  of  the 
isochlors,  but  at  a  the  normal  chlorine  is  1.0,  the  result  obtained  by 
integrating  all  the  normals  for  the  subdivision  A  above  it;  at  c  the 
normal  is  1.5,  the  result  obtained  by  integrating  the  normals  for  the 
regions  A  and  B;  and  so  on,  until  at  d,  the  mouth  of  the  stream,  the 
normal  chlorine  is  found  to  be  2.5  parts  per  million  instead  of  5.0,  as 
would  bo  obtained  if  the  reading  were  taken  directly  from  the  isochlor. 

Chemical  analyses  of  Kennehfc  Hirer  water  above  Wateri^Uy  January  19  to  August  /T, 

[  I'artH  piT  million,  unk'SH  otherwino  stated.] 


Date  of  collec- 
tion. 


>. 


January  19. 
March  12... 
AprillS.... 

May  23 

June  23 

August  17 . . 


c 


2, 
601 
10 
5 
5 
3' 


37 

50l 
40' 
36 
.Vil 
38, 


Nitrogen  kr- 


I    Albuminoid 
ammonia. 


u 
O 

O 


-    I  2S.C 


2v.  0.092  0.004 
3v.  .118  .096 
3v.'  .104  .004 
3v.  .104,  .022 
3v.  .142;  .008 
3v.  2m.   .0941  .028 


5 

o 


I 

o 
S 

g 

ae 


90 

•5 


2 


OS 


S 

SI 

2!^ 


a 
o 


•s 

3 

o 


3 

s8 
M 

< 


• 


IK 

Its 


o  o  b 


0.090^. 002 0.000 0.05 4a 0  a 831.0 12.0 


Average..      14     43, 109|  .027 


214,  .018  .001,  .056&0 
108   .  010  .  001   .  10  49. 0 


126  .016  .000 
1501  .028.  .000 
122   .012!  .002 


136   .014   .001 


.00  4a0 
.00,39lO 

.ool4ao 


17.0  QlO 
17.0  &0 
18.O1L0 


.6 
.4 
.619.0 
.819.0 


9.0 

lao 


.034&5     .72a2!9.8ia3 


19.0ai5 
&0 
9.0 
7.0 

lao 

9.0 


I 


I 


,20 


44 

76 
112 

9S 
235 
170 


121 


c 
St 


300 

3.000 
WO 

ID 

eo 

65 


711 


a  The  normal  distribution  of  chlorine  in  the  natural  waters  of  New  York  and  New  England:  Water- 
.Sup.  and  Irr.  Pai«'r  No.  144.  V.  S.  Geol.  Survey.  lOOi. 
fc  Scale  for  odor  is  given  on  p.  173. 
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184  QUALITY   OF    KENNEBEC    RIVEB    WATEB. 

On  this  basis  the  following  approximate  figures  have  been  obtained 
for  the  normal  chlorine  of  the  Kennebec  River  water  at  various 
points,  and  side  by  side  with  these  is  given  the  normal  chlorine  for 
the  local  water  sources  at  the  same  points. 

Normal  chlorine  in  Kennebec  River  bagin. 
[Parts  per  million.] 


Vlace. 


Solon 

Skowhegan. 
Watervflle. 

Augusta 

Richmond . . 


I  a*™       ejaculated 

^^^        chlors  over 
whale 
baain. 


Taken 


nearest 
isochlor 


ae  a43 

.75  .46 

1.0  .52 

2.0  .63 

3.0  .70 


The  absence  of  mineral  matter  makes  the  Kennebec  water  excel- 
lent for  use  in  boilers  and  in  connection  with  paper  making  and 
many  other  industries  where  chemicals  are  used.  The  low  alka- 
linity, however,  is  something  of  a  disadvantage  in  purifying  the 
water  by  the  mechanical  system  of  filtration,  in  which  alum  is  em- 
ployed as  a  coagulant,  as  it  necessitates  the  occasional  use  of  soda. 

The  suspended  matter  in  the  Kennebec  water  was  lai^ely  organic, 
except  after  heavy  rains,  when,  as  already  pointed  out,  it  was  com- 
posed chiefly  of  river  silt.  The  amount  of  dissolved  organic  matter 
corresponds  well  with  that  usually  found  in  waters  of  similar  color. 

No  analyses  of  the  water  were  made  at  points  above  all  sources  of 
pollution,  but  the  analyses  made  at  Waterville,  above  which  the 
amount  of  pollution  is  comparatively  small,  represent  a  near  ap- 
proach to  natural  conditions.  The  free  ammonia  was  very  low,  indi- 
cating that  decomposition  of  organic  matter  was  inactive;  the  amounts 
of  nitrogen  as  nitrites  and  nitrates  were  also  very  small. 

MICROSCOPIC  ORGANISMS. 

The  numbers  of  microscopic  organisms  in  the  river  water  w-ere 
found  to  be  very  small,  although  they  were  higher  than  in  many 
other  streams.  These  higher  numbers  may  have  been  due  to  the 
fact  that  the  basin  contains  so  many  lakes,  in  which  these  organisms 
find  favorable  conditions  for  development.  The  results  of  the 
microscopical  examinations  are  given  in  the  accompanying  tables. 
The  amorphous  matter  varied  considerably  at  different  times,  as 
described  under  the  heading  "Turbidity"  (p.  169).  It  consisted  ver>' 
largely  of  broken-down  organic  matter,  in  which  vegetable  filaments 
and  fragments  of  wood  fiber  were  conspicuous.  This  woody  fibrous 
matter  was  much  more  abundant  at  Augusta  than  at  Waterville, 
probably  on  account  of  the  waste  products  from  the  HoUingsworth 
&  Whitney  paper  mill  at  Winslow. 
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Microscopic  organisvan  in  sampl^a  of  water  from  Kennebec  River  collected  at  Water rilU. 


190.]. 


[Standard  units  ppr  cubic  centimet(*r.] 


Organism. 
Svued  ra 

Januar\'  19. 
16 

Mjirrh  12. 
10 

April 

18. 

"k' 
15 

May 

2:$. 

10 

25 

15 

5 

.June  23. 

August  17. 

.VsU'rionella 

Taliellaria 

Diatoma 

40 

so' 

Melosira 

Cvcloti'lla 

15 

Cfosterium 

SconodPsmuB 

5 

5 

25 

40 
10 

55" 

10 

Cladothrix 

Anthophysa 

ActinoDhrys 

28 

12 
34 

15 
69 

"is' 

K» 

25 

Maiitigooerca 

40 

235 
60 

Total  organisms  — 

Amorphous  matter 

Vf^upptable  fiber 

44 

.'iOO 

s 

76 
3.000 

112 
800 

95 
40 

170 
65 

Microscopic  organisms  in  samples  of  irater  from,  Kennebec  River  collected  at  iritake  of 

Augusta  irater  works,  19(li-4. 

[Standard  units  p-r  cubic  oentlmeU'r.] 


Organism. 

Diutoniacefe: 

A.sterionclla 

August. 
25. 

5   . 
5    . 
5  1 
5    .. 
10 

190 1. 
31. 

Sepi 
8. 

10 

member, 
14. 

35 

IJIOJ. 
21. 

6. 

r)ctoljer,  1903. 
13.           19. 

10  1          10 

26. 

C  vclotella 

10 

^favicula 

15    . 
1 

"is  . 

t 

Synedra  

Ta))eilarla 

15 

225 

5 

35 

20 

40 

Melosira 

Steohanodlscus 

15 

20 

20| 

25 

40 

io' 

130 

ChlorophyceaB: 

StaurogenJa 

Drapamaldia 

Closterium 

10  '. 
40    . 

' 

15 

25 
40 
20 

Dictyosphserium 

Protococcus  

, 

40 

40 

Sconedesmus 

10 

25 

- 

50 

C'yanophyceae: 

Microcystis 

25    . 

tio 

25 

Oscillaria 

25    . 

25 

25 

1 

25 

CoplosphfiBrium 

25 

Clathrocvstis ' -  - 

40 

■ 
1 

Funfi  and  schinomycetes: 
Crenothrlx 

40 

10    . 
25    . 

20    . 

35    . 
....... 

■ 

Leptothrix 

Protozoa: 

Glcnodinium 

50 

1(35 

55 

70 

105 

110 

m 

Dinobryon 

Parama'cium 

25 





Anthophysa 

Chlamvdomona.s 

95 

25 
10 

io' 



5 

20 
46' 

Trachelomonas 

Synura 

Jtotifera: 

Anura^a 

200 

375 

65 

90 

1(X) 

.V. 

240 
(i5 

615 
625 

25 

200 
ii) 

l>  Ave 

145 

185 

:«0 
400 

Total  organisms  o 

Amorphous  matter  f> 

V't^K^table  and  woody  fl»)er. . 

300 
1,005 

240 
675 

rage,  34( 

). 



a  Average,  224. 
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MUrogcopic  onjanisms  in  aampLs  of  water  from  Kennebec  River  collected  at  irUah  nj 

Augusta  water  works,  190S-4 — Continued. 


OrganiBm. 

Nov< 
2. 

10   . 

•mlxT,  1 
9. 

[903. 
Iti. 

10 

Deceralier,  190R. 

1.            7.            21. 

1 
10   'I          10 

January. 
12. 

15 

1 

1904. 

FeLru- 
1904 

Diatoma^eip: 

Astprionella 

Navicula 

25 

17. 

Synedra  

5 

10    . 
10 

105 

250 

10    . 

1 

15 

10  ' 

5 

• 

TfthnllAflf^ 

Melosira 

Meridion 

Cyanophyoea?: 

Microcystis 

20 

40 
50 

\ 
1 

5* 

5 

Fuiifi  and  schiEomycetes: 
Leptothrix 

Protozoa: 

Anthoptaysa 

25 
40   . 

145 

50 

90 

1 
80   .. 

^:.• 

Actinoplirys 

Cryptomonas 

40   . 

1 

10   . 

25 

10 

140 
•     415 

V,  224. 

:W5 
500 

B 

Total  organisms  <* 

Amorphous  matter  ^ 

85           195 
375  .        270  , 

ACTERIA. 

70            50 
210          180 

b  Average,  346 

85 
120 

• 

60 
65 

o  Averag 

The  number  of  bacteria  in  the  water  of  Kennebec  River  at  Water- 
ville  varied  during  the  course  of  the  observations  from  110  to  15,0<M' 
per  cubic  centimeter.  In  general,  the  high  figures  were  found  at 
times  of  large  stream  flow.  Not  enough  analyses  were  made  to  give 
a  fair  annual  average. 

No  attempt  was  made  to  determine  the  prevailing  species  of  bac- 
teria in  the  water,  but  many  presumptive  tests  were  pixade  to  show 
the  presence  of  Bacillus  coli.  Laboratory  experiments  at  Waterville 
showed  that  under  the  local  conditions  this  test  gave  a  yery  fair  indi- 
cation of  the  actual  presence  of  this  organism,  a  result  which  is  not 
everywhere  obtained.  Positive  indications  of  the  presence  of  B.  (>»/' 
were  shown  in  94  per  cent  of  the  10  c.  c.  samples  tested  at  Waterville 
81  per  cent  in  the  1  c.  c.  samples,  and  30  per  cent  in  those  of  0.1  c.  c 
The  results  of  these  observations  are  given  in  the  tables  on  pages  172- 
177. 

EFFECT    OF  TIDES   OX   QITAL.ITY   OF  THE   WATER    BEIiOW 

Al"GU8TA. 

The  lower  part  of  Kemiebec  River  may  be  considered  a  narrow  tidal 
estuary,  in  which  the  tide  ebbs  and  flows  to  the  foot  of  the  Edward< 
Company's  dam  at  Augusta.  Under  ordinary  conditions  of  stream 
flow  the  water  is  fresh  nearly  to  the  mouth  of  the  river,  but  at  tiine^ 
brackish  water  extends  nearly  to  Augusta.  Yet  the  public  water 
supply  of  Richmond  is  obtained  from  the  river. 

Few  analyses  of  the  river  water  at  points  below  Augusta  have  beer 
made,  but  one  series  of  analyses  made  at  Richmond  through  a  courv* 
of  tides  serves  well  to  illustrate  the  variations  which  take  place  ':. 
the  chlorine  content   of  the  water  at  different  stages  of  the   tidt 
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December  9,  1903,  the  flow  of  the  river  at  Winslow  was  1,351  second- 
feet,  which  is  extremely  low.  Samples  were  collected  at  the  surface 
and  at  the  bottom  of  the  river  opposite  the  Richmond  steamboat 
wharf  and  tested  for  chlorine.  The  elevation  of  the  water  surface 
was  also  read  from  the  gage  of  the  United  States  Coast  and  Geodetic 
Survey  on  the  steamboat  wharf.  The  results  of  these  analyses  are 
given  in  the  subjoined  table,  and  are  also  shown  by  fig.  12.  From  this 
diagram  it  will  be  seen  that  the  chlorine  in  the  water  varied  from  50 


Fio.  12.— Fluctuations  of  chlorine  in  Kennebec  River  water  at  Richmond,  December  9,  1903. 

to  870  parts  per  million  between  low  and  high  tide.  As  a  water  tastes 
brackish  when  the  amount  of  chlorine  exceeds  150  parts  per  million,  it 
will  be  seen  that  the  river  water  and  consequently  the  public  water 
supply  of  Richmond  on  the  date  mentioned  was  noticeably  brackish 
for  about  two-thirds  of  the  time.  The  diagram  also  shows  that  the 
time  of  minimum  saltness  occurred  just  after  low  tide,  and  the  time 
of  maximum  saltness  just  after  high  tide.  It  is  interesting  to  observe 
further  that  there  was  a  conspicuous  under  run  of  sea  water  on  the 
3697— ma  19»~-07 13 
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flood  tide;  thus  when  the  tide  was  running  in,  the  water  at  the  bottom 
of  the  river  was  salter  that  at  the  surface.  This  is  a  phenomenon 
common  to  all  tidal  estuaries. 

On  February  5, 1904,  two  samples  of  water  were  collected  from  the 
river  at  4.30  p.  m.,  when  the  tide  was  running  in.  The  surface  water 
contained  136  parts  of  chlorine  per  million,  and  the  water  at  the 
bottom  contained  194  parts  per  milUon.  To  judge  from  the  stream 
flow  between  December  9,  1903,  and  February  5,  1904,  there  is  good 
reason  to  believe  that  throughout  the  winter  the  public  water  supply 
at  Richmond  was  more  or  less  brackish. 

CMarine  in  water  of  Kennebec  River,  elevation  of  water  eurfacey  and  direction  of  current  at 

Richwumdy  Me.,  December  9,  190S, 


Hour. 


Cblorlne  (parts 
per  million). 


Surface. 


Oace 
beignt 

Bottom.  I  <*»^>* 


Direction  of 
current. 


6a.m 

510 

4S0 

1 

nownstroam. 

7a.m 

.......... 

Do. 

8a.  m 

.......... 

420 

Do. 

8.30  a.  m 

216 

Do. 

9  a.  m 

a« 

230 

Do. 

0.30  a.  m 

L16 

"*^*i6" 

Do. 

10  a.  m 

10.30  a.  m 

no 

120 

Do. 

11  a.  m 

80 

80 

No  current. 

11  JO  a.  m 

—a  05 

12  m 

50 

eo 

12.30  p.  m 

1.38 

Upstraam. 

Ip^m 

50 

70 

1  JO  p.  m 

Do, 

2p.m 

2.d0  p.  m 

100 

95 

Do. 

3L25 

3p.m 

3.d0  p.  m 

2S0 

280 

470 

4  p.  m 

480 

610 

Do. 

4.S0  p.  m 

&60 

6  p.  m 

870 

740 

Do. 

fiJOp.  m 

5.90 

Do. 

fi  p.  m i 

830 

870 

0.16  p.  m 

&40 

1 

a  Read  on  gage  of  United  States  Coast  and  Geodetic  Survey. 


POLLUTION. 


SOURCE  AND  CHARACTER. 

The  gwieral  pollution  of  the  Kennebec  River  water  at  various 
points  is  usually  measured  by  the  density  of  population  dwelling  on 
the  drainage  area  above  those  points,  because  either  directly  or  indi- 
rectly the  waste  products  of  life  and  industry  are  washed  into  the 
river  and  carried  to  the  ocean.  Although  this  is  true,  the  greatest 
eflFect  on  the  quality  of  the  water  is  produced  by  that  part  of  the 
population  which  discharges  sewage  and  manufacturing  wastes 
directly  into  the  river  or  its  tributaries.  This  is  more  liable  to  be  the 
case  where  the  population  is  concentrated  in  villages  and  cities  than 
where  it  is  widely  scattered,  because  compact  settlements  are  nciore 
likely  to  be  provided  with  sewers,  which  discharge,  with  or  without 
purification,  into  some  watercourse.     The  division  of  the  total  popu- 
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lation  into  the  classes  '* rural/'  ''village/'  and  ** urban"  furnishes  a 
convenient  and,  on  the  whole,  satisfactory  basis  for  estimating  its 
probable  influence  on  the  water.  In  the  present  discussion  these 
classes  are  defined  as  follows :  Rural,  communities  having  fewer  than 
1,000  inhabitants;  village,  communities  having  between  1,000  and 
4,000  inhabitants;  urban,  communities  having  more  than  4,000 
inhabitants. 

On  this  basis  the  population  per  square  mile  has  been  determined 
for  the  drainage  areas  of  the  principal  tributary  streams  of  the  Ken- 
nebec and  at  various  points  along  the  main  stream.  The  results  are 
shown  in  the  following  table  and  in  fig.  13: 

DroMioge  area  and  population  of  Kennebec  bcutin  at  various  pointn. 


Dis- 
tance 

in 
miles. 


Moosehead  Lake,  at  oatlet. . 
Between  Moosehead  Lake  and' 
Dead  River 


0 


Drain- 
area. 


Population. 


Population  per  square 
mile. 


Rural.o, 


VU- 


Sq,  m.  j 
1,240  I    1,730 


0 


330 


210 


Totalabove  Dead  River  J ,    1.570       1,940 


0 


Dead  River I 

Between  Dead  River  and  Car-  , 
rabassett  River ' . 


24 


870 
3.50 


Total  above  Carrabas- 
sett  River i    2. 7flO 


1,130 
260 

3.320 


0  ' 

0  I 


Carrabassett  River 

Between  Carrabassett  River 
and  Sandy  River 


60 


305 


J^""-    'Total. 

Ru- 
ral.(» 

vu- 

lage.fr 

Ur- 
ban, c 

To- 
tal. 

0  '    1,730 
0          210 

1.6 

aa 

0 
0 

0 
0 

1.6 

aa 

0  '     1,940 

1.2 

0 

0        1.2 

0       1,130 
0          250 

L3 

a7 

0 
0 

0 
0 

1.3 

a7 

0       3,320 

1.2 

0 

0 

L2 

3,370  0 

I 

610  I     1.380 


0 
() 


3.370       9.0 
1.990  '  l&O 


0 
39.0 


0  I      9.0 
0  !    57.0 


Total     above     Sandy 
River 3,220  ' 


7.300       1.380 


0  I    8.680 


Sandy  River 

Between  Sandy   River  and 
Waterville 


68 


070 
380 


Total  above  WaterviUe.  I      98  I    4,270 


6,820 
3,520 


6,330 
6,7(50 


0 
5,180 


17.640  ,  14,470      5,180 


Messalonskee  Stream 

Sebasticook  River 

Between  Waterville  and  Au- 
^ustad 


99 


210  1    2,450  ,    2,940 
970     11,580  I  13,760 


130 


950  I    2,060 


0 
0 

10,480 


Total  above  Augusta...     116,    5;  580     32,620     33,230     15.660 


13,150 
15,460 


37,290 


5.390 
25>340 

13,490 


81.510 


Ool>bosseecontee  Stream !    122 

Between  Augusta  and  Merry- 
meeting  Bay  « 


240 
150 


6,470 
1,840 


3,070 
7,940 


0  I    8,540 
10.690     20.470 


Total  above  mouth  of 
Kennebec  River i    141 


5,970 


30,930  44,240  ,  26,350  1 110, 520 


2L2  I    a4 


lao 

0.0 


9.0 
l&O 


4.0      a8 


0 


2.7 


0 
KO 


19.0 

4ao 


1.2      a  7 


12.0 
12.0 


140 
14.0 


7. 3     1&  0 


5.8       5l9 


22L0 
12.0 


a7 


12.0 
53.0 


7.6 


0 
0 


2ao 

2&0 


80  0     103. 0 


2L8 


14  4 


0 
71.0 


3fliO 
136i0 


44 


18.5 


a  Communities  with  less  than  1,000  inhabitants. 
t>  Communities  with  1,000  to  4,000  inhabitants, 
c  Communities  with  more  than  4,000  inhabitants. 
d  Omitting  the  Messaionskee  and  Sebasticook. 
'Omitting  the  Cobbosseocontee. 


For  the  first  60  miles  of  its  course  the  river  is  practically  unpolluted. 
There  are  no  cities  or  important  villages,  the  population  being  mainly 
iri  lumber  camps  and  a  few  settlements  of  suminer  visitors.  The 
rxijral  population  per  square  mile  is  very  low.     Along  the  middle 
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cuiirse  of  the  river  there  are  numerous  vilifies,  and  lower  down  are 
the  cities  of  Skowhegan,  Waterville,  Augusta,  and  Gardiner.  In  all 
there  are  on  the  Kennebec  drainage  area  1 15  cities,  towns,  and  villages, 
with  population  as  follows: 

Population  tn  iowTui  in  Kennebec  batin. 


The  distribution  of  theee  communities  over  the  drainage  area  if 
shown  in  fig.  14. 

The  greatest  amount  of  pollution  is  contributed  by  the  cities  and 


SanOf 


Cobboistecontee 


Or^tnogtai 


Populatioi 


PlO.  13.— Magnim  -ImnliiBdrainaKc' afn  aiiU  populsti™  uIkjvp  various  point*  on  EFQneb«r  Kivt. 

towns  lixjated  directly  <m  the  river  and  its  main  tributaries.  The?* 
cities  are  Madison,  Skowhegan,  Pittsfield,  Newport,  WateiriUo 
Augusta,  Gardiner,  and  Richmond,  and  all  of  them  discharge  sew- 
age directly  into  the  stream.     At  the  Augusta  waterworks  heariit: 
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it  was  estimated  that  about  13,000  people  dischai^ed  sewage  into 
the  river  above  the  intake.  The  ordinary'  drj'-weather  flow  of  the 
stream  at  tliis  point  was  considered  as  0.25  second-foot  for  each  1,000 


—Hap  ihowliig  piiDcipal  nr 


persons  contributing  sewage.  Tliis  Fepresents  a  substantial  dilution 
of  sewage — enough  to  prevent  visible  nuisance.  It  does  not,  how- 
ever, render  the  water  safe  for  drinking. 
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The  manufacturing  wastes  emptied  into  the  stream  at  various 
places  are  a  more  important  factor  in  the  general  pollution  of  the 
stream  than  are  the  city  sewers,  if  the  use  of  the  water  for  drinking 
purposes  is  disregarded.  Woolen  mills,  paper  mills,  and  various 
other  industries  are  located  at  the  developed  water  powers  and  many 
of  them  contribute  large  quantities  of  spent  liquors  of  a  highly  objec- 
tionable character.  Some  idea  as  to  the  quantity  of  these  discharged 
wastes  may  be  had  from  the  accompanying  table,  which,  however, 
includes  only  those  above  the  waterworks  intake  at  Augusta  and 
only  those  located  in  the  largest  cities  and  towns.  These  manufac- 
turing wastes  form  about  1  per  cent  of  the  flow  of  the  stream  at  low 
stages. 

The  two  most  important  sources  of  pollution  are  the  paper  mills  of 
the  Great  Northern  Paper  Company  at  Madison  and  those  of  the  Hol- 
lingsworth  &  Whitney  Company  at  Winslow,  both  of  which  discharge 
several  million  gallons  a  day  of  wash  water  and  spent  liquors.  At 
Madison  the  sulphite  process  is  used ;  the  Winslow  mills  use  both  the 
sulphite  and  the  ground-pulp  processes. 

In  the  sulphite  process  the  disintegration  of  the  wood  fiber  is  accom- 
plished by  the  use  of  the  acid  sulphites  of  calcium  and  magnesium, 
which  are  manufactured  by  burning  sulphur  and  carrying  the  fumes 
into  an  ''acid  tower,"  packed  with  crushed  lime  or  limestone,  water 
being  allowed  to  trickle  down  as  the  fumes  ascend.  The  bisulphite 
solution  runs  out  at  the  bottom  of  the  tower  and  is  pumped  to  the 
digesters,  where  the  chipped  wood  to  be  treated  is  closely  packed. 
Digestion  under  high  pressure  is  continued  for  several  hours,  and  the 
contents  are  then  delivered  into  a  pit,  from  which  the  waste  liquor 
drains  away  to  the  river,  leaving  the  fiber  behind.  This  waste  liquor 
has  the  appearance  of  molasses,  but  is  much  thinner.  It  has  a  sul- 
phurous, acrid,  woody  odor.  It  generally  contains  from  0.5  to  1  per 
cent  of  sulphurous  acid  and  often  contains  10  to  15  per  cent  of  solid 
matter,  a  part  of  which  is  fine  wood  fiber.  The  chemical  constituents 
of  the  soluble  portion  of  this  spent  sulphite  liquor  are  extremely  com- 
plex and  are  not  well  known.  No  attempt  has  been  made  to  utilize 
the  liquor  or  to  purify  it  before  letting  it  run  into  the  river.  After  it 
has  drained  away,  the  sulphite  pulp  is  carried  to  washers,  when  it  is 
washed  and  sifted  and  ultimately  worked  into  a  *' blanket,"  in  which 
condition  it  is  ready  for  paper  making.  The  washings  from  this  pulp 
contain  considerable  amoimts  of  wood  fiber  and  of  course  some  of  the 
sulphite  liquor.  The  wash  water  after  screening  is  allowed  to  run  into 
the  river.  At  Madison  between  5  and  6  tons  of  sulphur  are  burned  a 
day  and  at  Winslow  about  8  tons ;  the  amounts  of  lime  are  about  7 
or  8  tons  a  day  at  each  place.  Each  plant  discharges  from  100,000  to 
150,000  gallons  a  day  of  spent  sulphite  liquor  and  from  1,500,000  to 
2,000,000  gallons  of  sulphite  wash  water.    At  the  Hollingsworth  & 
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Whitney  plant  there  is  in  addition  about  3,000,000  gallons  a  day  of 
ground-wood  wash. 

Ground-wood  pulp  is  made  by  pressing  short  lengths  of  logs  against 
a  rough  stone  grinder  kept  wet  with  water.  The  pulp  thus  produced 
is  merely  washed  and  screened  and  deposited  as  blankets.  The  wash 
water  contains  a  large  amount  of  wood  fiber  and  extractive  matter, 
but,  on  the  whole,  it  is  much  less  objectionable  than  the  sulphite  wash. 
In  addition  to  the  wash  water  from  the  pulp  manufacture  there  is  a 
considerable  quantity  of  wash  water  from  the  paper  machines;  this 
also  contains  more  or  less  wood  fiber.  Altogether,  about  ten  per  cent 
of  the  wood  pulp  manufactured  may  be  considered  as  passing  off  into 
the  stream  as  waste. 

At  Fairfield  the  soda  process  is  used.  In  this  process  the  wood  is 
cut  into  chips  and  digested  in  a  liquor,  which  consists  chiefly  of  caustic 
soda  made  by  cooking  soda  ash  with  limestone.  The  spent  liquor 
from  this  process  is  subjected  to  a  recovery  treatment,  which  con- 
sists of  evaporating  the  liquor  in  digesters  and  adding  lime.  As  a 
result  of  this  treatment  much  of  the  soda  can  be  used  over  again; 
the  waste  produced  is  chiefly  calcium  carbonate.  During  the  process, 
however,  about  12  per  cent  of  the  soda  is  lost.  The  pulp  from  the 
digesters  is  washed,  drained,  and  worked  into  the  usual  blanket  form. 

At  the  cotton  mills  there  is  comparatively  little  waste  of  an  objec- 
tionable character,  although  small  amoxmts  of  the  spent  bleach  liquor 
are  added  to  the  stream.  At  the  gas  works  more  or  less  tar  and  oily 
ivast^s  are  discharged.  At  the  woolen  mills  the  waste  products  are 
rather  objectionable.  They  consist  of  the  spent  preparatory  liquor, 
which  contains  bichromate  of  potash,  lactic  acid,  spent  dyestuffs,  such 
as  logwood  and  various  aniline  dyes,  and  large  quantities  of  potash 
soap.  There  are  in  Waterville  a  few  ironworks  which  discharge  acid 
wastes. 

Log  driving  on  Kennebec  River  deserves  important  mention  in  con- 
nection  with  the  subject  of  pollution.  In  1903  the  logs  driven  on  the 
river  amounted  to  nearly  150,000,000  feet  B.  M.  They  consist  chiefly 
of  spruce,  poplar,  and  pine,  cut  on  the  drainage  basins  of  Moosehead 
Lake  and  Dead  River.  The  run  usually  lasts  from  April  to  July,  and 
during  this  time  from  100  to  500  men  are  constantly  employed  along 
the  stream. 

EFFECTS  OF  POLLUTION. 

The  effect  of  pollution  of  the  river  at  Waterville  on  the  quality  of 
the  water  as  used  at  Augusta  was  studied  with  some  care  in  connec- 
tion with  the  appraisal  of  the  Augusta  water^^orks.  It  was  a  common 
belief  among  the  water  consumers  in  Augusta  that  they  could  taste  in 
the  city  water  the  paper-mill  waste  supposed  to  be  put  into  the  river 
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by  the  mills  at  Waterville.  As  there  were  various  sources  of  poUution 
at  Waterville,  no  attempt  was  made  to  discriminate  between  them  so 
far  as  they  aiTected  the  water  at  Augusta,  but  some  experiments  and 
calculations  were  made  to  show  the  relative  importance  of  the  Water- 
ville sewage  and  the  wastes  from  the  Hollingsworth  &  Whitney  Ck>m- 
pany's  plant. 

It  will  be  convenient  to  consider  the  effect  of  some  of  these  sources 
of  pollution  on  the  various  charactenstics  of  the  water. 

EFFECT   ON    TITIBIDITY. 

That  the  paper-mill  discharges  at  Waterville  and  at  other  points  on 
the  river  influence  the  turbidity  of  the  water  at  Augusta  was  very 
evident  from  the  microscopic  examinations  of  the  sediments  in  the 
samples  collected  at  the  Edwards  Company's  dam.  These  were  found 
to  contain  an  abundance  of  woody  fiber,  which  evidently  came  from 
the  flne  pulp  that  had  escaped  through  the  screens  at  the  paper  mills. 
Fibers  of  linen  and  wool  were  also  discerned,  but  in  much  smaUer 
numbers.  When  it  is  considered  that  about  10  per  cent  of  the  wood 
fiber  is  wasted  in  the  process  of  paper  making,  it  will  readily  be  under- 
stood that  the  quantity  of  waste  material  put  into  the  river  is  very 
great.  Much  of  this  fiber  forms  xleposits  in  the  bottom  of  the  stream 
and  on  twigs,  waterweeds,  etc.,  along  the  shore,  and  these  may  be  seen 
by  an  inspection  of  the  river.  At  times  of  high  water,  however,  the 
deposits  are  washea  away  and  carried  downstream  to  settle  again  at 
some  lower  point,  but  ultimately  to  reach  the  ocean. 

EFFECT  ON    COLOR. 

The  effect  of  the  sulphite  waste  on  the  color  of  the  river  water  is 
probably  small.  A  sample  of  it  taken  at  the  Hollingsworth  &  Whit- 
ney Company's  plant  had  a  color  of  320.  At  times  of  average  flow 
this  would  be  diluted  by  about  272  parts  of  water.  Therefore,  under 
average  conditions,  the  sulphite  wash  would  increase  the  color  of  the 
water  by  less  than  2  on  the  platinum  scale.  Under  the  most  severe 
conditions  of  minimum  flow,  however,  when  the  dilution  nv'ould  be 
only  1  in  20,  this  effect  on  the  color  would  be  very  noticeable.  At 
such  times,  however,  the  works  are  often  shut  down  on  account  of 
lack  of  power,  so  that  these  extreme  conditions  of  pollution  would 
seldom  prevail. 

EFFECT   ON    ODOR. 

That  the  people  of  Augusta  were  correct  in  thinking  that  the  sul- 
phite wastes  from  the  Hollingsworth  &  Whitney  paper  milb  at  Wins- 
low  affected  the  taste  of  their  water  supply  was  demonstrated  by 
experiments  made  in  the  State  hygienic  laboratory  at  Augusta.    A 
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sample  of  sulphite  waste  liquor  was  diluted  with  distilled  water  to 
various  degrees  to  ascertain  at  what  dilution  the  odor  of  the  waste 
became  umioticeable.  The  original  liquor  had  a  strong  odor  suggest- 
ive of  wood  and  sulphurous  acid.  Its  color  was  320;  its  acidity  1,500 
parts  per  milUon.  This  odor  was  still  marked  when  the  sample  was 
diluted  1  to  500,  and  it  could  be  detected  until  the  dilution  reached 
1  to  25,000,  which  was  placed  as  the  limit.  A  sample  of  wash  water 
from  the  grinder  lost  its  woody  odor  when  diluted  1  to  500. 

The  effect  of  the  discharge  of  sewage  in  Waterville  on  the  odor  of 
the  river  water  could  be  detected  for  several  miles  down  the  stream, 
but  after  a  time  the  odor  became  masked  by  the  stronger  odor  due  to 
the  sulphite  wastes. 

EFFECT   ON   CHEMICAL   CONSTrrUENTS. 

The  effect  of  the  stream  pollution  on  the  chemical  quality  of  the 
river  water  between  Augusta  and  Waterville  is  noticeable  in  the 
analyses,  although  not  conspicuously  large.  The  average  amount  of 
chlorine  increased  from  0.7  to  1.06  parts  per  milliou;  the  alkalinity 
increased  from  about  10.0  to  15.0  parts.  Comparatively  few  chem- 
ical analyses  were  made  of  samples  collected  up  and  down  the  river 
on  the  same  date,  so  that  strict  comparisons  of  the  effect  of  pollution 
are  not  available. 

EFFECT   ON   BACTERIA. 


One  effect  of  the  discharge  of  sewage  at  Waterville  was  to  increase 
considerably  the  numbers  of  bacteria  in  the  water.  This  was  clearly 
shown  by  numerous  samples  collected  up  and  down  the  river  between 
Waterville  and  Augusta.  Two  series  of  bacterial  counts,  made  at 
intervals  of  1  mile  between  Waterville  and  Augusta  on  November  23, 
1903,  and  February  26,  1904,  were  especially  interesting.  The  first 
series  was  taken  when  the  river  was  open;  the  second  when  the  sur- 
face was  covered  with  ice.  The  results  obtained  are  shown  in  the 
following  table: 

Bacteria  per  cubic  centimeter  in  the  water  of  Kennebec  River  at  various  paints  between 
Water  mile  and  Augusta  before  and  after  the  river  was  frozen. 


Distance 
below  Water- 
ville sewer. 


ARUs. 
Jast  below. 
1 


2. 
Z. 
4. 

5. 
6. 

7. 
8. 


Novem- 

Feb-    [ 

ber  23-24, 

ruary  26- 

igo3 

27,  1904 

(river 

(river 

open). 
30,000 

closed). 

22,000 

2,300 

20,000 

4,200 

96,000   ; 

3,650 

40,000 

2.520 

43,000     ' 

2.040 

28,000    > 

1,830 

30,500    1 

1,660 

29,000 

1,420 

19.500 

ii 

Distance 
below  Water- 
ville aewer. 


Novem-  i     Feb- 
ber  23-24,1  ruary  28- 


1903 
(river 
open). 


27,  1904 

(river 

closed). 


9. 
10.. 
11.. 
12:. 
13.. 
14. 
15.. 
16.. 
al7.. 


Miles. 


1,476 

1,645 

1,246 

1,130 

1,200 

910 

1,025 

875 

860 


25,000 
30,500 
20,000 
31,000 
31.000 
32,000 
38,000 
34.000 
26,000 


a  Aogusta  intake. 
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In  November^  the  river  being  open,  the  number  of  bacteria  gradually 
decreased  from  30,000  per  cubic  centimeter  immediately  below  the 
outlet  of  the  Waterville  sewer  to  860  at  the  intake  of  the  Augusta 
waterworks.  In  February,  on  the  contrary,  the  number  of  bacteria 
remained  substantially  the  same  throughout  the  district,  being  22,000 
per  cubic  centimeter  at  a  point  just  below  the  Waterville  sewer  and 
25,000  at  the  Augusta  intake.  From  the  standpoint  of  the  self-puri- 
fication of  streams  these  figures  offer  an  interesting  comparison  and 
may  help  to  throw  some  light  on  the  fact,  often  noticed,  that  stream 
pollution  appears  to  be  most  dangerous  to  water  supplies  during  the 
winter  months.  The  summary  of  analyses  given  in  the  table  on  p.  1 77 
shows  that  with  the  freezing  over  of  the  river  there  was  a  rapid  dete- 
rioration in  the  bacterial  condition  of  the  Augusta  water  supply. 
The  approximate  average  numbers  of  bacteria  per  cubic  centimeter 
during  the  different  months  from  August,  1903,  to  March,  1904,  were 
as  follows: 

Average  nuinber  of  bacteria  per  cubic  centimeUr  m  water  of  Kennebec  Rivera   August, 

1903,  to  March,  1904. 

August 300 

September 450 

October 5!S 

November 625 

December 7,  900 

January 33, 000 

February 25, 000 

Marcb 21,000 

The  effect  of  the  Waterville  sewage  on  the  quality  of  the  river 
water  was  also  convincingly  shown  by  the  presence  of  large  nujubers 
of  BacUliiS  coll  in  the  water  at  Augusta.  During  the  eight  months 
from  August,  1903,  to  March,  1904,  72  per  cent  of  the  samples  tested 
with  10  c.  c.  of  water  gave  positive  tests  for  Bacillus  coliy  62  per  cent 
with  1  c.  c,  and  36  per  cent  with  0.1  c.  c. 

Evidence  more  convincing  even  than  these  figures  that  the  water 
of  Kennebec  River  below  Waterville  is  imfit  for  domestic  use  without 
purification  is  furnished  by  the  typhoid-fever  statistics  for  Augusta, 
which  are  given  below. 

TYPHOID  FEVER  EPIDEMIC  OF  i0O2-3. 

INTRODUCTION. 

That  the  contamination  of  Messalonskee  and  Kennebec  rivers  was 
the  direct  cause  of  the  typhoid-fever  epidemics  which  occurred  in 
Waterville  and  Augusta  during  the  winter  of  1902-3  seems  to  have 
been  established  beyond  question.  The  following  account  of  these 
epidemics  is  quoted  from  a  paper  presented  to  the  New  Ti^TiglflTif^ 
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Waterworks  Association  in  February,  1905,  by  George  C.  Whipple 
and  Dr.  E.  C.  Levy:* 

The  recent  appraisals  of  the  waterworks  of  Watcrville  and  Augusta,  Me.,  necessi- 
tated a  careful  study  of  the  typhoid-fever  epidemic  which  swept  through  the  Kenne- 
bec Valley  during  the  winter  and  spring  of  1902-3.  At  the  time  when  this  epidemic 
occurred  the  plan  of  municipal  ownership  through  the  agency  of  ''water  districts" 
bad  been  suggested  and  the  law  had  been  pronounced  constitutional  by  the  courts. 
The  bad  quality  of  the  water  supplied  to  these  communities  had  much  to  do  with  this 
demand  for  public  ownership,  and  the  outbreaks  of  typhoid  fever  naturally  hastened 
the  actions  which  had  been  contemplated.  The  epidemic  itself  presented  no  novel 
features  and  its  history  is  much  the  same  as  that  of  many  other  epidemics  of  typhoid 
fever  due  to  public  water  supplies.  Its  magnitude,  however,  makes  it  deserve  a 
place  among  the  important  epidemics  of  the  country.    *    *    ♦ 

The  city  of  Waterville  and  the  neighboring  towns  of  Fairfield,  Winslow,  and  Ben- 
ton were,  at  the  time  of  the  epidemic,  supplied  by  the  Maine  Water  Company  with 
water  from  the  Messalonskec  Stream.  This  stream  has  a  waterahed  of  205  square 
miles  above  the  pumping  station  and  drains  a  chain  of  seven  large  lakes  which  have  a 
combined  water  surface  of  27.5  square  mUes.  Upon  this  watershed  there  dwells  a 
population  of  something  over  5,000  persons,  or  about  27  per  square  mile.  The  upper 
portions  of  the  watershed  are  comparatively  unpolluted,  but  at  the  outlet  of  Messa- 
lonskee  liake  is  the  town  of  Oakland,  which  has  a  population  of  approximately  2,000. 
At  this  place,  which  is  only  7  miles  above  the  pumping  station  of  the  Maine  Water 
Company  at  Waterville,  sewage  is  discharged  from  several  private  sewers.  Along  the 
Htream  are  a  number  of  mills,  the  most  important  of  which  are  the  Oakland  and  Cas- 
crade  woolen  mills,  the  mills  of  the  Dunn  Edge  Tool  Company  and  the  Emerson  & 
Stevens  Company.  They  contribute  not  only  a  considerable  amount  of  fecal  matter, 
but  wool  washings,  dyestuffs,  and  other  kinds  of  manufacturing  wastes.  The  Messa- 
lonskec River  between  Oakland  and  Waterville  flows  rapidly  during  the  first  half  of 
its  course  and  then  somewhat  more  slowly  as  it  feels  the  effect  of  the  backwater  of  the 
waterworks  dam.  The  time  required  for  the  water  to  flow  from  Oakland  to  Waterville 
is  often  only  a  few  hours.  The  Maine  Water  Company  had  also  the  right  to  use  the 
water  of  the  Kennebec  River.  This  water  has  been  seldom  used,  although  just  prior 
to  the  epidemic  it  was  pumped  into  the  city  for  a  short  time  because  of  a  fire  which 
occurred  at  Colby  University.  During  the  dry  spell  of  last  autumn  (1904)  it  was  again 
iised,  as  the  flow  of  the  Messalonskee  became  insufficient  to  operate  the  pumps. 

As  might  be  naturally  expected  from  the  surroundings,  the  water  at  the  pumping 
station  of  the  Maine  Water  Company  Showed  decided  indications  of  pollution.  Under 
ordinary  conditions  the  water  was  light  colored  and  fairly  clear,  but  after  rains  it 
became  turbid  and  heavily  laden  with  bacteria.  At  all  times  the  intestinal  germ. 
Bacillus  coliy  was  present  in  laiige  numbers. 

Prior  to  1901  the  typhoid-fever  death  rate  in  Waterville  had  not  been  especially 
high.  During  1901  and  1902,  however,  the  rate  increased  to  more  than  80  per  100,000, 
but  it  was  not  until  the  autumn  of  1902  that  the  typhoid  situation  became  serious. 

The  city  of  Waterville  is  fairly  well  provided  with  sewers,  and  at  Waterv^ille,  Wing- 
low,  and  Fairfield  there  are  a  number  of  mills  which  have  privies  directly  over  the 
stream. 

About  18  miles  below  Waterville  is  the  city  of  Augusta,  the  capital  of  the  State. 
Augusta  takes  its  water  supply  directly  from  the  Kennebec  River  at  a  point  just  above 
the  city,  near  the  Kennebec  dam.  Until  recently  the  works  were  owned  by  the 
Augusta  Water  Company.  The  river  water  was  pumped  to  a  reservoir,  but  was  first 
passed  through  an  old  Warren  filter,  one  of  the  first  of  its  kind  in  America.  This  was  a 
filter  only  in  name  and  should  have  been  more  properly  called  a  strainer.     Analyses 

ojour.  New  England  Waterworks  Assoc.,  vol.  19,  No.  2. 
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The  fiiBt  typhoid  canvass  was  followed  by  a  complete  house-to-house  canvass  through- 
out the  four  places  above  mentioned,  primarily  in  order  to  secure  data  in  regard  to  the 
water  used,  but  also  to  obtain  information  as  to  the  distribution  of  typhoid  fever  among 
users  of  different  classes  of  waters.  This  not  only  accomplished  its  immediate  object, 
but  brought  to  light  anumberof  additional  cases  of  typhoid  fever  which  the  physicians 
had  failed  to  report,  some  of  which  might  be  classed  as  *' walking  cases."  No  case, 
however,  was  included  in  the  final  compilation  until  it  had  the  indorsement  of  the 
attending  physician. 

Results  of  a  house-to-house  canvass  in  WatervUle^  Me.,  vUh  reference  to  the  character  of  the 

water  supplies  and  the  number  of  cases  of  typhoid  fever . 


Water  supply  at  residence. 


Maine  Water  Co 

Maine  Water  Co.  and  no  other  supply 

Maine  Water  Co.  and  well  water 

Maine  Water  Co.  and  spring  water 

Maine  Water  Co.  and  cistern  water 

Maine  Water  Co.,  spring  water,  and  well  water 

Maine  Water  Co.  and  well,  spring,  or  cistern  water. 
Supplies  other  than  Maine  Water  Co 

Well  water  only 

Well  water  and  spring  water 

Well  water  and  cistern  water 

Spring  water  only 

Spring  water  and  cistemi  water 

Cistern  water  only 

Total 


Nunfib«rof 

Number  of 

Morbidity 

persons. 

typhoid 
cases. 

rate  per 
1,000. 

6,537 

226 

34.57 

3,225 

132 

40.93 

866 

23 

26.57 

2,424 

71 

29.29 

2 

0 

0.00 

20 

0 

0.00 

3,312 

94 

28.38 

1,450 

21 

14.41 

1,286 

19 

14. 77 

25 

1 

40.00 

13 

0 

0.00 

108 

1 

9.26 

23 

0 

0.00 

4 

0 

0.00 

7,906 

247 

30.89 

Summary  of  a  house-to-house  canvass  in  the  Kennebec  water  district  inth  reference  to  the 
character  of  the  water  supplies  and  the  number  of  cases  of  typhoid  fever . 


Supply  from  Maine  Wa- 
ter Co. 


Morbid- 
ity rate 
per  1,000. 


Waterville- 
Fairfield 

Winslow 

Benton 


No  supply  from  Maine 
Water  Co. 


I  Num- 
lier  of 
per- 
sons. 


Num- 
l)er  of 


Morbid- 
ity rate 


'F^^^^im 


cases 


34.57  1,459 

33.45  468 

43.08  I      ^ 

13. 15  125 


Total 8.547 


.'M.28       2,954 


21 
2 

19 

aA 

1 

43 


14.41 
4.25 

21.06 

18.29 

&00 


Total. 


Num- 
ber of 
per- 
sons. 


Num- 
ber of 
typhoid 
cases. 


14.55 
fl8.74 


7,996 
2,082 

1,146 

277 


247 

56 

30 
3 


41,501 


336 


Morbid- 
ity rate 
per  1,000. 


30.89 
26.89 

26.18 

10.83 


29.21 


fl  Omitting  users  of  Kennet)©c  River  water. 


It  is  not  necessary  to  relate  in  detail  all  the  steps  that  were  taken.  Studying  the 
etiology  of  the  epidemic  by  the  method  of  elimination,  all  possible  causes  other  than 
the  public  water  supply  were  readily  excluded.  It  could  not  have  been  caused  b)' 
flies,  because  at  the  season  of  the  year  when  the  epidemic  started  there  were  no  flies. 
Ice  was  excluded,  because  during  the  winter  practically  no  ice  was  being  used.  Oys- 
ters were  eliminated,  because  very  few  of  them  were  consumed  in  the  city,  and  because 
a  very  large  part  of  the  epidemic!  occurred  among  the  French-Canadian  laboring  people, 
who  seldom  purchased  them.  Furthermore,  the  extended  territory  covered  by  the 
epidemic  was  in  itself  sufilcient  to  exclude  the  above  agencies.  Milk  was  excluded  as 
a  general  cause,  because  the  data  collected  indicated  that  the  cases  of  typhoid  fever 
were  not  concentrated  among  the  customers  of  one  or  a  few  milkm€»n,  but  were  well  dis- 
tributed among  the  dealern.     The  distribution  was  found  to  be  n.>ughly  prt)portional 
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to  the  »ize  uf  the  bufliiins  and  the  number  uf  oowh  kept.  It  was  a  singular  fact  tint 
there  was  no  case  of  typhoid  fever  among  the  customers  of  J .  W.  Morrill,  in  whose  familv 
one  of  the  initial  cases  of  the  epidemic  occurred. 

Vended  spring  waters  were  excluded,  because  the  users  of  this  class  of  water  suffernl 
far  less  than  others,  because  the  spring  waters  gave  excellent  analyses,  and  because 
the  water  from  no  single  spring  or  group  of  springs  was  used  over  the  entire  territory 
affected.  The  local  wells  were  studied  by  us  to  some  extent  and  quite  extensively 
by  Mr.  Caird.    Many  were  found  to  1>e  polluted,  as  would  be  naturally  expected  from 


the  local  conditions,  but  there  was  no  evidence  by  which  infection  could  be  traced  x* 
any  one  of  them. 

Practically  the  only  cause  left  for  serious  consideration  was  the  public  water  supply 
of  the  city,  the  cause  to  which  everything  had  direi*tly  pointed  from  the  start.  Th^ 
general  distribution  of  the  cases  over  an  extensive  territory  (the  various  parts  of  whi<i 
had  in  common  no  possible  causative  factor  other  than  the  water  supply),  as  shown  ir. 
fig.  16,  the  chronological  sequence  of  the  cases,  the  fact  that  in  practically  every 
instance  the  patients  gave  a  history  of  having  r(^gul«u:ly  or  occasionally  diuok  tht 
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water  in  question,  the  data  obtained  aa  to  the  relative  prevalence  of  typhoid  fever 
among  uaera  and  nonuseiB  of  this  water  throughout  the  district,  and,  lastly,  the  dis- 
covery of  the  actual  means  by  which  the  water  had  in  all  likelihood  become  infected — 
all  these  things  indicated  with  as  much  positiveness  as  is  possible  with  circumstantial 
evidence  that  it  was  the  public  water  supply  which  was  the  general  distributing  agent 
(tf  the  infection. 

For  some  time  prior  to  the  epidemic  the  character  of  the  water  supply  of  the  city 
had  been  such  as  to  lead  to  a  quite  general  use  of  spring  water,  which  was  peddled  by 
several  dealers  and  purchased  by  most  of  those  who  could  afford  it.  Well  and  cistern 
waters  were  used  to  a  considerable  extent.  The  water  of  the  Kennebec  River  was 
used  at  a  number  of  the  mills  and  in  some  residences,  especially  in  Winslow.  *  *  * 
The  morbidity  rate  for  the  epidemic  period  among  those  who  used  Messalonskee  water 
exclusively  was  42.00  per  1,000,  while  among  those  who  used  Messalonskee  and  some 
other  water  it  was  14.55.  If  from  the  latter  class  there  were  excluded  those  who  used 
water  from  the  Kennebec  River,  which  at  Waterville  is  more  or  less  polluted,  the 
morbidity  rate  Was  found  to  be  only  8.74.  It  is  not  to  be  expected  that  even  in  this 
group  there  would  not  be  some  who  had  occasionally  used  water  from  the  Messalonskee 
supply,  for,  as  a  matter  of  fact,  there  were  only  five  of  the  Waterville  typhoid- patients 
who  did  not  remember  to  have  used  this  water  at  any  time  before  being  taken  ill. 

The  figures  given  show  emphatically  that  the  morbidity  rate  was  highest  among 
those  who  used  the  Messalonskee  water  exclusively  and  lowest  among  those  who  did 
not  use  it.  It  must  be  remembered,  of  course,  that  in  any  epidemic  there  are  always 
some  cases  contracted  by  direct  infection  from  other  cases. 

In  Fairfield  many  of  the  houses  were  supplied  by  water  piped  from  a  spring  by  a 
private  company.     Not  a  single  case  developed  among  the  takers  of  this  water. 

ORIGIN    or  THE    EPIDEMIC   IN    WATERVILLE. 

As  soon  as  it  had  become  evident,  not  only  from  the  exclusion  of  other  possible 
causes  but  from  certain  well-marked  positive  features  of  the  situation,  that  the  epi- 
demic was  due  to  drinking  water,  a  search  for  the  actual  origin  of  the  infection  of  the 
public  water  supply  was  begun.  Our  attention  naturally  was  first  directed  to  Oak- 
land, as  this  was  the  only  settlement  of  considerable  size  on  the  Messalonskee  River 
above  Waterville.  Inquiry  among  the  Oakland  physicians  elicited  the  information 
that  there  had  been  but  one  case  of  typhoid  fever  there  during  the  preceding  summer 
and  fall  up  to  the  beginning  of  the  WaterviUe  epidemic.  This  case  had  been  imported 
from  Winslow.  An  inspection  of  the  premises  where  the  patient  resided  convinced 
us  that  this  could  not  possibly  have  been  the  starting  point  of  the  Waterville  epidemic. 

Very  soon  after  the  returns  from  the  typhoid  canvass  began  to  come  in,  two  possible 
sources  of  infection  of  the  city  water  supply  suggested  themselves,  and  further  inves- 
tigation of  these  rendered  it  reasonably  certain  that  each  of  them  had  o£fered  abundant 
opportunity  for  the  infection  of  the  Messalonskee  River. 

The  first  of  these  foci  was  at  the  city  almshouse,  located  in  the  suburbs  of  Waterville 
near  the  Messalonskee  Stream,  as  shown  in  fig.  16.  A  typhoid-fever  patient,  Joe 
King,  was  admitted  there  on  September  22,  1902.  His  attack  was  a  mild  one  and 
confined  him  to  bed  for  only  a  week.  After  leaving  his  bed,  however,  he  remained 
five  days  longer  at  the  almshouse,  and  during  this  latter  period  no  attempt  was  made 
to  disinfect  eitheor  excreta  or  urine,  which  were  deposited  sometimes  in  a  privy  in  the 
yard  and  sometimes  in  a  water-closet  which  drained  into  a  cesspool  on  the  premises. 
On  November  6,  1902,  the  privy  and  cesspool  were  cleaned  and  their  contents  spread 
upon  the  almshouse  garden,  the  ground  being  frozen  at  the  time.  This  was  only  a 
few  hundred  feet  from  the  Messalonskee  River,  into  which  it  drained.  The  slope  of 
the  intervening  land  was  quite  steep,  and  there  was  also  a  distinct  gully  which  showed 
every  sign  of  carrying  a  considerable  and  rapid  flow  of  water  across  the  garden  and  into 
the  river  after  heavy  rainfalls . 
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The  second  focus  of  infection  was  found  about  a  mile  outside  of  Waterville,  on  the 
other  side  of  the  stream.  During  1902  there  had  been  five  cases  of  typhoid  fever  in  the 
families  of  J.  W.  Morrill  and  J.  C.  Morrill,  who  lived  in  farmhouses  situated  just  acrofs 
the  road  from  each  other.  In  all  of  those  cases  except  one  a  prompt  diagnosis  had 
been  made  and  the  fecal  dejecta  of  the  patients  had  been  disinfected  and  buried  daily. 
In  the  second  case  of  the  series,  however,  the  patient,  Mrs.  Studley,  had  been  ill 
several  weeks  before  the  diagnosis  of  typhoid  fever  was  made.  During  this  time — 
i.  e.,  from  September  1  to  September  25^no  sufficient  disinfection  of  stools  was  prac- 
ticed, but  they  were  emptied  directly  into  a  privy  vault.  Later  on,  at  some  time 
early  in  November,  the  contents  of  the  privy  were  deposited  in  a  field  at  a  point 
where  the  land  sloped  abruptly  toward  a  rivulet,  about  200  feet  away.  After  flowing 
about  three-quarters  of  a  mile  over  a  very  rapid  course  this  brook  emptied  into  the 
Messalonskee  River  almost  directly  opposite  the  almshouse  above  mentioned,  about 
1  mile  upstream  from  the  intake  of  the  waterworks. 

Thus,  early  in  November,  1902,  there  were  typhoid  dejecta  deposited  upon  the  sur- 
face of  the  frozen  ground  at  two  points  above  and  relatively  near  the  pumping  station 
of  the  Maine.  Water  Company.  In  each  case  there  was  a  sharp  slope  from  the  point 
where  the  dejtcta  were  deposited — to  the  Messalonskee  River  in  the  one  case  and  in 
the  other  to  a  small  rill  which  emptied  into  the  river.  If  these  were  the  sources  oi 
infection,  one  would  expect  that  from  this  time  on  the  occurrence  of  typhoid  fever 
among  users  of  the  Messalonskee  water  would  bear  an  intimate  relation  to  the  rainfall. 
This  relation  was  found  to  exist. 

Fig.  15  shows  the  date  of  occurrence,  of  the  typhoid-fever  cases,  as  determined  by 
the  date  of  physician's  first  visit — which  was  found  to  be  in  most  cases  the  day  when 
the  patient  took  to  bed — in  Waterville,  Fairfield,  Window,  and  Benton,  during  the 
months  of  November,  1902,  to  February,  1903.  The  daily  rainfall  as  recorded  at 
Winslow  is  also  shown.  From  this  table  it  seems  that  during  the  early  part  of  Novem- 
ber there  was  only  what  may  be  considered  a  normal  niunber  of  typhoid  cases  for  this 
season.  The  first  rainfall  of  considerable  extent  after  infectious  material  was  depoeit^ni 
in  the  fields  was  on  November  12,  when  there  was  0.30  inch.  This  was  followed  bv  a 
small  group  of  cases  toward  the  end  of  the  month.  The  precipitation  between  Novem- 
ber 23  and  December  16  was  snow,  and  this,  gradually  melting,  probably  washed  small 
amounts  of  infectious  matter  into  the  river,  which  gave  rise  to  the  cases  which  devel- 
oped up  to  about  December  24.  On  the  16th  day  of  December  there  was  a  precipita- 
tion of  0.56  inch,  rain  and  snow,  and  nine  days  later,  December  25,  the  real  epidemic 
may  be  said  to  have  begun,  with  the  development  of  6  cases  of  typhoid  in  W^aterville 
and  1  in  Fairfield.  From  December  25  to  the  end  of  the  month  there  were  37  caaes 
in  Waterville,  5  in  Winslow,  3  in  Fairfield,  and  1  in  Benton,  a  total  of  46  cases  in  one 
week. 

The  heaviest  rainfall  after  the  infectious  material  was  deposited  on  the  fields  at 
MorriU's  and  the  almshouse  occurred  on  December  22,  1902,  when  there  was  a  pre- 
cipitation of  1.73  inches.  Ten  days  after  this,  or  almost  exactly  the  same  interval  as 
after  the  rainfall  of  December  16,  there  developed  the  greatest  number  of  cases  of  any 
day  during  the  epidemic — namely,  13  cases  in  Waterville,  4  in  Fairfield,  and  1  in  Wins- 
low, a  total  of  18  cases. 

Tliroughout  the  two  months  from  the  last  third  of  November  until  the  con^espond- 
ing  time  in  January,  the  relation  between  the  rainfall  and  the  typhoid  cases  was  mani- 
fest, as  shown  in  fig.  15.  By  the  middle  of  January  the  typhoid  bacilli  in  the  two 
mentioned  fields  had  either  lost  their  vitality,  or,  what  is  more  likely,  had  been  pretty 
thoroughly  washed  away;  for  a  rainfall  of  1.40  inches  on  January  21  was  not  followed 
by  any  serious  consequences.  The  constant  relation  between  rainfall  and  the  develop- 
ment of  typhoid-fever  cases  was  in  itself  a  Ftrong  argument  in  favor  of  th^  agency  of 
the  public  water  supply  in  causing  the  epidemic. 
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In  attempting  to  prove  the  case  in  court  there  were  produced  an  witneaBes  the  phy- 
sician who  attended  the  initial  cases,  the  persons  who  spread  the  cesspool  and  privy 
contents  on  the  fields,  the  inspector  who  had  charge  of  the  typhoid  canvass,  and  the 
writers  who  collected  the  data  and  made  the  various  investigations  here  referred  to. 

Although  it  is  impossible  in  a  paper  of  this  length  to  give  details  of  every  piece  of 
evidence  presented,  it  may  be  well  to  take  notice  of  a  plausible  objection  to  the  above 
theory  which  might  have  been  brought  forward.  During  the  early  part  of  the  epi- 
demic Fairfield  did  not  have  as  many  cases  in  proportion  to  its  population  as  did 
Waterville  and  Winslow,  although  supplied  to  a  great  extent  by  the  same  water.  This 
was  readily  explained  by  a  consideration  of  certain  features  of  the  distributing  sys- 
tem. The  reservoir  of  the  system  is  located  between  Waterville  and  Fairfield  and  is 
supplied  by  a  single  pipe  line,  which  branches  off  from  the  main  connecting  the  two 
cities.  From  this  arrangement  it  follows  that  when  the  consumption  in  Waterville 
and  Winslow  is  less  than  is  beii^  pumped,  both  places  receive  water  directly  from  the 
pumps,  the  excess  going  to  the  reservoir.  'V\lien,  on  the  other  hand,  the  consumption 
is  greater  than  the  amount  pumped,  Fairfield  and  Benton  receive  water  which  has 
been  stored  in  the  reservoir.  This  fact  was  proved  experimentally  during  our  inves- 
tigations by  making  several  series  of  analyses  at  various  points  in  the  system.  The 
older  water  in  the  reservoir,  which  had  received  some  sedimentation,  would  be  theo- 
retically less  infected  with  typhoid  bacilli  than  the  water  pumped  directly  from  the 
river;  and  theory,  in  these  cases,  certainly  agreed  with  the  facts.  The  facts  also  indi- 
cated that  the  use  of  the  Kennebec  River  water  at  the  time  of  the  Colby  University 
fire  could  not  have  been  the  cause  of  the  epidemic  or  have  materially  contributed  to  it. 

From  the  standpoint  of  the  appraisal,  the  point  to  be  established  was  not  that  the 
two  cases  mentioned  were  or  were  not  the  cause  of  the  epidemic,  but  that  the  public 
water  supply  was  or  was  not  responsible  for  it.  All  the  studies  were  incident  to  this 
main  proposition. 

TYPHOID  FEVER  IN  AUGUSTA. 

The  methods  used  in  studying  the  epidemic  in  Augusta  were  similar  to  those 
employed  at  Waterville.  ThcT  house-to-house  canvass  was  perhaps  more  thorough, 
but  on  the  other  hand  it  was  made  several  months  after  the  epidemic  was  over,  when 
the  facts  were  not  so  fresh  in  the  minds  of  the  people.  The  studies  of  the  previous 
history  of  typhoid  fever  in  Augusta  were  much  more  important  than  in  the  Water- 
ville case,  and  th  problem  was  much  more  complicated  because  the  city  had  two 
sources  of  public  water  supply  and  the  number  of  spring  waters  sold  was  greater. 

PREVIOUS   HISTORY   OP  TYPHOID   FEVER   l^  AUGUSTA. 

• 

The  Kennebec  River  water,  was  introduced  as  a  source  of  public  water  supply  in  the 
year  1887.  For  sixteen  years  before  that  time  the  average  typhoid-fever  death  rate 
in  Augusta  had  been  36.5  per  100,000;  for  sixteen  years  from  1888  to  1903  the  average 
rate  was  85.4.  In  1898  there  were  a  number  of  imported  cases  due  to  the  Spanish 
war,  and  in  1903  occurred  the  great  epidemic*,  which  raised  the  death  rate  to  259  per 
100,000.  Excluding  these  two  years,  the  average  death  rate  during  the  period  cover- 
ing the  use  of  the  Kennebec  River  water  was  66.5,  or  nearly  double  what  it  formerly 
had  been.  .       .  ^ 

At  various  times  prior  to  1903  typhoid  fever  had  been  prevalent  in  the  city.  Thus 
the  board  of  health  records  for  1890  show  that  75  cases  of  typhoid  fever,  besides  a  large 
amount  of  winter  cholera,  occurred  that  year.  During  the  first  thirteen  weeks  of  1891 
69  cases  were  reported.  There  were  no  typhoid-fever  records  kept  at  Waterville  at 
this  time,  so  it  can  not  be  told  whether  or  not  the  disease  was  due  to  infected  sewage 
from  that  city.   Typhoid  fever  was  also  prevalent  during  the  winter  and  spring  of  1892 
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and  1883.  A  ifporl  muli-  liy  ('apt.  M.  V,'.  Wood,  MBicuinl  tiurgn>ii.  I'.  S,  Army,  im 
June  2.  1S93.  etatiii  thftt  there  were  shout  100  <-anee  during  Ihi'  psriy  part  •<[  (hat  year. 
Prior  to  the  introduction  (it  Ihi'  Kennebec  River  water,  typhoid  fever  in  Augu«t«bad 
been  roost  common  in  the  autumn,  thia  being  the  normal  season  for  the  mazimum  c>[ 
the  diBease,  but  after  the  iiwt«lktion  of  the  supply  from  the  Kennebec  River  the  dijt 
ease  became  moot  crMumon  during  the  winter  mouths.     Thia  is  an  abuormal  n 


distribution,  and  is  itKut  easily  explained  by  ateuming  the  maximum  of  the  disease  at 
Augusta  to  follow  and  ti)  be  I'sused  by  the  normal  autumnal  maximum  of  typhoid  fever 
in  Waterville  and  the  other  cities  which  dischai^e  Iheir  sewage  into  the  river  above 
Augusta. 

Both  the  abundance  of  typhoid  fi>verand  ilxni'aNinaldistributiim  since  18SS  pointed 
strongly  lo  the  pcdlution  and  infection  of   ilie  river  watiT  and  would  have  been  Buffi- 
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<'icnt  to  condemn  it  as  a  source  of  supply  even  if  the  epidemic  of  1902-3  had  not 
(x^curred.     *    *    ♦ 

As  in  the  case  of.Waterville,  all  possible  agencies  of  infection  other  than  water  were 
one  by  one  excluded  from  consideration.  The  canvass  showed  that  the  morbidity 
rate  for  those  cases  on  premises  supplied  with  river  water  only  was  53.7  per  1,000;  on 
those  supplied  only  with  Devine  water,  12.3;  and  on  those  supplied  by  wells,  springs, 
or  cisterns,  23.6.  On  those  premises  supplied  with  river  water  with  or  without  supple- 
mentary sources  the  morbidity  rate  was  29.2,  while  on  those  which  had  no  river  water 
the  rate  was  20.6. 

Classifying  the  cases  according  to  the  statements  of  the  patients  as  to  their  use  of 
water  it  was  found  that  of  336  cases  76  per  cent  admitted  that  they  had  used  the  river 
water  prior  to  being  taken  sick,  while  24  per  cent  of  them  did  not  remember  to  have 
used  the  water.  Of  the  latter  class,  however,  65  per  cent  lived  on  premises  supplied 
with  water  from  the  river.  Thus  only  about  8  per  cent  of  the  patients  interviewed  did 
not  remember  of  having  used  the  water  and  were  not  supplied  with  water  from  the 
river,  at  their  homes.  The  conclusion  that  thp  river  water  caused  the  epidemic  was 
inevitable.     ♦    ♦    ♦ 

Population  and  typhoid  fever  at  Axigustay  Me.,  1865  to  J  90S. 

[From  records  in  the  city  clerk's  ofDce.] 


YoAr. 


1865. 
1866. 


1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1880. 
1891. 
1882. 
1883. 
1884. 
Iftyo. 
1886. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 


Estimated 
popula- 
tion. 


7.650 

7,675 

7,700 

7,750 

7,800 

7,808 

7,875 

7,925 

8,000 

8,075 

8,150 

8,225 

8,300 

8,425 

8,550 

8,665 

8,825 

9,000 

9,175 

9,400 

9,575 

9,775 

9,975 

10, 175 

10,350 

10,527 

10,675 

10,825 

10,960 

11,076 

11,200 

11,325 

11,425 

11,525 

11,625 

11,683 

11,800 

11,875 

11,975 


Deaths. 


Death  rate  per 
100,000. 


Total. 

90 

26 

3 

1 

50 

99 

90 

95 

138 

80 

90 

131 

125 

128 

101 

115 

131 

102 

127 

80 

100 

143 

170 

151 

139 

182 

34 

315 

304 

322 

322 

316 

323 

257 

318 

288 

312 

304 

297 


Typhoid. 


Total. 


Typhoid 


12 

1,176.0 

1 

338.8 

39.0 

12.9 

641.0 

3 

4 

1,268 

2 

1,143 

6 

1,198 

4 

1,725 

991 
1.104 
1,584 

6 

6 

1,505 

6 

1,520 

1 

1,182 

1.327 

4 

1,485 

1 

1,134 

2 

1,384 

851 
1,044 

1 

6 

1,462 

8 

1,704 

4 

1,484 

2 

1,343 

16 

1,729 

5 

318 

7 

2,910 

9 

2,776 

6 

2,906 

7 

2,874 

11 

2,790 

7 

2,825 

20 

2,230 

9 

2,734 

4 

2,472 

11 

2,644 

6 

•  2,560 

31 

2,480 

156.9 
130 


38.5 
61.2 
25.4 
75.7 
50.0 


73.0 
72.3 
71.2 
11.7 


45.3 
11.1 
21.8 


10.4 
61.4 
80.2 
39.3 
19.^ 

152 
46.9 
64.7 
82.2 
54.2 
62.5 
97.1 
61.2 

173.5 
77.4 
34.2 
03.2 
50.3 
25.9 


Typhoid 
percent 
of  total 
deaths. 


13.3 
3.9 


6.0 
4.1 
2.2 
6.3 
2.9 


4.6 
4.8 
4.7 
0.99 


3.1 

0.96 

1.6 


1 
4 
4 

2 
1 
8.8 

14.7 
2.2 
3.0 
1.9 
2.2 
3.5 
2.2 
7.8 
2.8 
1.4 
3.5 
2.0 

10.4 
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Chmnologiral  tablr  of  typhoid  ca$e»  and  deatha  in  Augusta,  Me.,  hetwrm  October^  1902. 

and  May  1,  190S. 


1. 

A. 
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29. 
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Nov 
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Jan. 
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1 
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2+1 
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2 
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2 
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3 
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3 
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1 
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2, 
2 
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1 
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1 
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1 
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3 
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o 

*■ 

4 
3 
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2+1 

I 

2 

i 

2+1 

.    1 

4 
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2  I. 


1+ 


65+7 


S9+15 


38+J 
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Total  for  epidemic  of  1902-3. 2W).    Niiniliere  in  italic  indicate  deaths.    Numbers  in  parentheses*  indlcMti 
thnt  date  of  cane  is  uncertain. 

Seasonal  diMrihution  of  typhoid  fever  in  Augu$ta. 
BEFORE  INTRODrCTION  OK  KENNEBEC  RIVER  WATER.  1866-18g7.« 
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Avcrag«»  typhoid  doalh«i. . .    2 
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10 
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11 
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23 
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AFTER  INTRODITTION  OF  KENNEBEC  RIVER  WATER,  1888-1903.* 


a  Average  population,  S,200. 
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.Vvorapo    typhoid     death 
rate  per  100.000 **.  32 

'           1 
25         28         15 

t 
13.  SO    15.50     8.87 

1 

6 
3.33 

4           4 

2.20     2.20 

1        'l5         13          9 
0.55  i  8.32  ,  7.18     4.96 

1 
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Distribution  of  typhoid  fever  in  Augusta  aecording  to  water  service. 
JANUARY  1.  1902.  TO  JANUARY  1.  1904. 


Water  supply  used. 


River  only 

Devine  only 

Wells,  springs,  and  cisterns r . 

River  and  Devine 

River  and  wella,  springs,  and  clsU^rns 

Devine  and  springs  or  cisterns 

Unclassiflod 


'  Number 
'   ol  per- 
sons. 

Typhoid 

Typhoid 

MorblcUtv 

cases. 

1(30 

deaths. 

per  100.000. 

•J.9S0 

10 

5.370 

40S 

5 

1 

1.226 

1.441 

34 

5 

2,359 

295 

{ 

2 

2,373 

3.H71 

10.5 

6 

2.8fi0 

39 

0 

0 

0 

12 

0 

0 

0 

8. 840 


311 


30 


3.516 


DURING  THE  EPIDEMIC.  NOV^KMBER  1,  1902,  TO  MAY  1,  1903. 


River  only 

Devine  omy 

Wells,  springs,  and  dstems 

River  and  Devine 

River  and  wells,  springs,  and  cisterns , 

Devine  and  springs  or  cisterns 

Unclassified 


2.9S0 

134 

15 

4,500 

408 

3 

1 

736 

1.441 

28 

5 

1,940 

295 

4 

2 

2,373 

3. 671 

88 

6 

2.400 

39 

0 

0 

0 

12 

0 

0 

0 

8.846 

260 

29 

2,940 

TYPHOID  FEVER  AT  RICHMOND. 

The  typhoid-fever  records  of  Richmond  do  not  extend  back  of  1892.  The  city 
clerk's  records  for  the  years  1892  to  1903,  how(»v(*r,  indicate  a  death  rate*  of  42  per 
100,000  during  these  twelve  years. 

The  typhoid-fever  canvass  of  Richmond  was  less  complete  than  that  of  Augusta; 
but  of  the  19  cases  which  occurred  between  January  and  April,  1903,  all  were  said 
to  have  used  the  river  water,  and  there  is  little  reason  to  believe  that  these  cases 
were  due  to  any  other  cause. 

DT1ATH8  FROM  TTPHOID  IN   KKNXF.BKC  TAIil^KT, 

1892-1903. 

The  following  table  gives  the  population  and  typhoid  statistics  of 
the  principal  towns  in  the  Kennebec  basin  from  1 892  to  1 903 ,  incliisi  ve : 


Deaths  from  typhoid  fever  in  principal  towns  in  Kennebec  Valley,  1892-190.1. 


Town. 


Population 
(U.S.censust. 


Madison... 

Skowh^an 

Fairfield... 

Oakland... 

Ne\%TK)rt.., 

Pittsfleld.. 

Watervllle. 

Augusta... 

Ilallowell . . 

Gardiner.. 

Richmond. 


1890. 


1,815 
5,068 
3,510 
2,044 
1,188 
2.503 
7.107 
10,527 
3.181 
5,491 
3,082 


1900. 


2,764  1 
5,180  .  2 
3,878  '  0 
1,913 
1,533 
2,891 
9,477 
11,683 
2,714  I  0 
5,501  0 
2.049     1 


Deaths  from  typhoi<J  fever. 


i 


i  I ii  S 'i 


1 
1 

2     1 
0  ,  1 

0  ;  2 


10     0     0 
12     0.0 


0 
3 

7 
1 
2 


1 
3 

0 
2 


0 
0 

o:  0 

3     '>■ 


1 

5 

1 


0  I  2 

0 
1 
0 
3 


0 
5 


0 
0 
0 
1 
0 
2 
2 


0 
1 
1 


1 
0 
0 


0     0 


0 
3 
3 


0   0  ;  1 


5   19  ,  8 


1 
1 
2 
4 


1 


MOO 
2     2     1 


0  '  2  I  0     0     0  ;  1      0     2 


S   * 


'  .Vverage 
Total ,  per 

1892-1902.     100,000 
,1892-1902. 


1 

.  0 

5 

0  '  0 

7 

1 

1 

8 

2 

0 

8 

0 

0 

4 

1      1 

14 

7 

/ 

33 

9  1  4 

81 

4     2 

14 

2     1 

13 

1 

1 

8 

I9a3. 


21 

1 

12 

1 

19 

0 

37  '. 

26 

1 

48 

1 

35  , 

18 

m 

.31 

45 

1 

22 

1 

28 

1 

2 

GAZETTEER  OF  RIVERS,  LAKES,  AND  PONDS  IN 

KENNEBEC  BASIN. 


Bv  B.  D.  Wood. 


This  list  of  rivers,  lakes,  and  ponds  in  the  Kennebec  drainage 
basin  is  based  principally  on  data  in  the  following  reports : 

Wells,  Walter,  The  Water  Power  of  Maine,  1869. 

Swain,  G.  F.,  Tenth  Census,  vol.  16,  pt.  1,  1885,  pp.  83-89. 

Pressey,  H.  A.,  Water  Powers  of  the  State  of  Maine:  Water-Sup. 
and  Irr.  Paper  No.  69,  U.  S.  Geological  Survey,  1902. 

The  best  maps  available  have  been  consulted,  including  the  topo- 
graphic sheets  of  the  United  States  Geological  Survey,  Hubbard's 
Map  of  Northern  Maine,  and  Scarborough's  Map  of  Southeastern 
Maine.  (See  fig.  1,  p.  3.)  All  areas  quoted  from  Wells  are  so 
marked;  others  are  based  on  either  the  topographic  sheets  or  sur- 
veys of  the  Geological  Survey,  as  explained  on  page  14.  Elevations 
above  mean  sea  level  are  also  from  these  last  two  sources. 

Aba^adaosett  Bivor;  rises  in  Gardiner  Township,  Kennebec  County;  flow? 
southward  into  Kennebec  River  at  Merrymeeting  Bay:  tidal  in  lower  part  of  course. 

Alder  Pond;  Tps.  2  and  3,  R.  5,  west-central  Somerset  County;  outlet  into  Dead 
River. 

Alder  Stream;  rises  in  Butler  Pond,  Lexington  Township,  Somerset  County: 
flows  southeastward  into  Oilman  Pond,  which  discharges  into  Carrabassett  River. 

Alder  Stream;  rises  in  a  small  pond  in  East  Moxie  Township,  eastern  SomersM 
County;  flows  southwestward  into  Moxie  Pond. 

Alder  Stream;  rises  in  Alder  Stream  Mountain,  in  T.  3,  R.  4,  northern  Franklin 
County;  flows  northeastward  into  North  Branch  of  Dead  River  in  the  western  part 
of  Jim  Pond  Township. 

Annabesaacook  Lake;  Winthrop  and  Monmouth  townships,  Kennebec  County; 
inlets  from  Lake  Maranacook  and  Narrows  and  Wilsons  ponds;  outlet  into  Cobbo^ 
seecontee  Pond;  area  2.2  square  miles;  elevation,  174  feet.  Called  by  Wells  '*  South 
Pond." 

Attean  Pond;  Attean  Township,  west-central  Somerset  County;  inlet,  Moosp 
River;  outlet,  Moose  River;  area  about  4.5  square  miles;  elevation.  1,158  feet.  Set? 
pages  135-136  for  further  information  regarding  this  pond. 

Austin  Ponds;  Bald  Mountain  and  Mayfield  townships,  Somerset  County;  outlet. 
Austin  Stream;  elevation  of  largest  pond,  1,188  feet;  five  ponds,  with  a  total  water 
surface  of  approximately  3.2  square  miles  (Wells). 

Austin  Stream;  rines  in  Austin  Pond,  in  Bald  Mountain  Township,  eastern  Som- 
erset County;  flows  southwestward.  uniting  with  Kennebec  River  at  Bingham;  flows 
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thruugh  Austin  Pondn  near  hottdwat^TH;  atM)Ut  3.5  inil<*H  from  it«  Rourc^e  it  receives 
South  Branch;  the  stream  receives  also  a  number  of  other  brooks  draining  small  ponds. 
Baker  Brook;  rises  in  Tomhegan  Township,  eastern  Somerset  (^ounty;  flows  south- 
eastward into  Moosehead  Lake. 
Baker  Pond;  T.  5,  R.  6.  western  Somerset  County;  outlet  into  Spencer  Stream. 
Baker  Pond;  Spaulding  Township,  eastern  Somerset  County;  outlet.  Baker  Stream; 
rc^ceives  drainage  from  Dinunick  Ponds;  elevation,  1,066  feet. 

Baker  Stream;  rises  in  Baker  Pond,   Spauldirg  Township,   eastern  Somerset 
Countv;  flows  northward  into  Moxie  Pond. 

Barker  Pond;  Comville  Township,  Somexset  County;  outlet  into  Moose  Pond  (to 
Sebesttcook  River);  area,  0.36  square  mile  (Wells). 

Barnard  Pond;  Eustis  Township,  northeastern  Franklin  C/Ounty;  outlet  into  Tim 
Brook. 

Barrett  Brook;  rises  in  a  small  lake  in  Holeb  Township,  western  Somerset  County; 
flows  northeastward  into  Moose  River. 
Bartlett  Pond;  T.  4,  R.  5,  western  Somerset  County;  outlet  into  Spencer  Stream. 
Ba4Hiett  Brook;  rises  in  northern  part  of  Moscow  Township,  Somerset  County; 
flows  southward  and  south  westward  into  Chase  Stream. 

Bean  Brook;  rises  in  western  part  of  Forks  Plantation,  Somerset  County >  flows 
pouthwestward  into  Kennebec  River. 

BeanB  Pond;  eastern  Pleasant  Ridge  Township,  Somerset  C/Ounty ;  outlet  into 
Rowe  Pond;  elevation,  about  1,240  feet. 

Bear  Brook;  rises  in  northern  part  of  Franklin  County;  flows  southward,  entering 
North  Branch  of  Dead  River  just  above  Natanis  Pond. 

Bear  Pond;  Kibby  and  Alder  Stream  townships,  northern  Franklin  County;  out- 
let into  North  Branch  of  Dead  River. 

Beaver  Brook;  rises  in  Moores  Pond,  T.  4,  R.  7,  west-central  Somerset  County; 
flows  northward  into  Horse  Brook,  a  tributary  of  Moose  River. 

Beaverdam  Brook*,,  rises  in  a  small  pond  in  New  Sharon  Township,  Franklin 
County;  flows  south  westward  into  Sandy  River. 

Beaver  Pond;  Rome  Township,  Kennebec  County;  inlet  from  Kidder  Pond;  out- 
let to  Long  Pond  (to  Messalonskee  Lake);  elevation,  about  440  feet. 

Belgrade  Stream;  rises  in  Long  Pond,  in  western  Belgrade  Township,  Kennebec 
County;  flows  southeastward,  then  northeastward,  into  Messalonskee  I^ke. 

Benjamin  Ponda  (3);  Attean  Township,  west-central  Somerset  County;  outlet  to 
Little  Wood  Pond  (to  Moose  River). 

Berry  Pond;  Wayne  Township,  Kennebec  County;  outlet  into  Dexter  Pond  (to 
Wilsons  Pond). 

Big  Tndlan  Pond;  western  Piscataquis  County;  outlet  through  Indian  Stream  to 
Indian  Pond,  Kennebec  River;  area,  0.4  square  mile. 

Bitter  Brook;  rises  in  small  ponds  in  T.  3,  R.  6,  western  Somerset  County;  flows 
southward  into  lake  at  head  of  Enchanted  Stream. 

Black  Brook;  rises  on  Mount  Pisgah,  central  Franklin  County;  flows  north west- 
^ward  into  South  Branch  of  Dead  River. 

Black  Brook  Pond;  T.  1,  R.  5,  eastern  Somerset  Coimty;  outlet  to  Kennebec 
River;  area,  0.5  square  mile. 

Black  Stream;  rises  in  southeastern  part  of  Comville  Township,  Somerset  County; 
flows  southeastward  into  Sebleys  Pond  (to  Carrabassett  Stream). 

Blanch ard  Pond;  Alder  Stream  Township,  northern  Franklin  County;  outlet  into 
T^orth  Branch  of  Dead  River. 

Bog  Brook;  rises  in  Jerusalem 'Township,  Franklin  County;  flows  northward  into 
X>cad  River. 

Bog  Pond;  T.  2,  R.  6,  northern  Franklin  County;  inlet  from  Long  Pond  (Dead 
River);  outlet  to  Lower  Pond;  elevation,  1,260  feet;  one  of  the  "Chain  of  Ponds." 


214  RIVERS,    LAKES,   AND    I»()KD6   IK    KENNEBEC    BASIN. 

Bo^  Stream:  rioos  in  northwefitem  part  <if  Rom<>  Township,  Kennebec  <\>unty: 
flows  northward  into  Sandy  River. 

Boznbaaee  Brook;  risirs  in  western  part  of  Norridgewock  Township.  Somerset 
Count v:  flows  northeastward  into  Kennebt^c  River. 

Bond  Brook;  rises  in  eastern  part  of  Manchester  Township.  Kenneb<H*  (^onnty: 
tlows  southeastward  into  Kennebec  River  at  Augusta. 

Boynton  Pond:  Emtxlen  Township,  Somerpet  County:  outlet  into  Fahi  Pdnd. 

Bradley  Pond:  Topsham  Township.  Sagadahoc  County:  outlet  into  CBAmnot' 
River;  elevation,  about  100  feet. 

Braxidy  Pond:  northern  part  of  Pleasant  Ridgc>  Township.  Somerset  County:  oat- 
let  into  Rowe  Ponds  (to  (^arralASPctt  River). 

Braasua  Lake:  eastern  Somerset  County;  inlets.  Brassua  Stream.  Moose  River, 
and  Mist^HH*  Stn»am:  outlet.  M(X)se  River:  area  5.55  square  miles:  eIe\'ation,  1.043 
feet.     See  page  133  for  additional  information  regarding  this  pond. 

Braasua  Stream;  risers  in  Luther  Pond.  Thomdike  Township,  central  Soinen«et 
County;  flows  eastward  and  southward  into  Brassua  Lake  (to  Moose  River). 

Buker  Pond;  Litchfield  Township,  Kennebec  County;  Inlet  from  Jimmy  Pond: 
outlet  to  Sand  Pond  «to  Cobbosw»ecoiitee  Stream):  elevation,  about  175  feet. 

Bumham  Pond;  western  Piscataquis  County:  outlet  to  Indian  Pond  (to  Kennebec 
River). 

Butler  Ponds;  Flagstaff  Township,  western  Somenn^t  (^ounty:  outlet  into  Flagstaff 
Lake. 

Butler  Pond;  I^exington  Township,  Somerset  (^ounty ;  outlet  through  Alder  Stream 
and  (lilman  Pond  to  Carrabassett  River;  area,  0.4  square  mile  (Wells). 

Carlton  Pond;  Read  field  and  Winthrop  townships,  Kennebec  Coutlty;  outlet  to 
Narrows  Pond  (to  Lake  Annabes-sacook):  an*a.  0.5  square  mile:  elevation,  about  320 
feet. 

Carney  Brook;  rises  in  Decker  Ponds.  Carritunk  Township,  Somerset  County: 
flows  southward  into  Kenneb<M'  River.  *' 

Carrsbassett  River;  rises  in  (^nu-ker  Township,  eastern  Franklin -County;  flows 
northward,  eastward,  and  then  southeastward  about  45  miles,  entering  Kennet>ec 
River  at  North  Anson:  drainage  area,  395  square  miles:  no  large  tributaHes;  few  lakeo 
and  ponds;  considerable  fall,  used  to  some  extent  for  power.  Graging  station  near 
North  Anson  established  in  1901;  drainage  area  at  this  point,  340  square  miles. 

Carfabassett  Stream:  rises  in.  Sebleys  Pond,  Canaan  Township,  Somerset 
County;  flows  southwestward  into  Kenneboc  River  about  10  miles  above  Water%'iUe. 

Carry  Brook;  rises  in  Plymouth  or  Boyd  Township,  eastern  Somerset  County: 
flows  southeastward  into  Mooseht»ad  1-ake.  • 

Carryings  Place  Ponds;  central  part  of  Somerset  County:  a  group  of  eight  ponds, 
three  of  which  are  of  considerable  size;  the  easternmost  pond — ^area  (Wells)  about  1 
square  mile — has  outlet  to  Kennebec  River:  the  westernmost  (area  1.3  square  milee)  to 
Dead  River,  elevation  1,250  feet  (barometric);  and  the  middle  pond — area  (Wells j 
about  0.3  square  mile — through  Rowe  Ponds  to  Carrabassett  River;  three  small  pond^ 
arc  connected  with  the  middle  pond  and  one  drains  to  the  western  pond;  one  pond. 
probably  the  smallest  of  the  group,  is  connected  with  the  outlet  stream  of  the  middle 
pond.  West  Carry  Pond  has  a  dam  giving  a  head  of  about  10  feet;  used  for  storage  of 
water  for  log  driving.    See  page  140  for  further  information  regarding  West  Carry  Pond. 

Cathance  River;  rises  in  northwestern  part  of  Bowdoin  Township,  Sagadahoc 
County;  flows,  with  abrupt  turns,  to  the  south,  east,  northeast,  and  then  southeast  and 
south  into  Kennebec  River  at  Merrjoneeting  Bay. 

Chain  of  Ponds;  northern  Franklin  County;  outlet  into  North  Bmnch  of  Dead 
River;  includes  three  largo  ponds-and  sejveral  smaller  ones;  area,  three  ponds  (Natanis. 
Ijong,  and  Lower\  approximately  5  square  miles  (Wells);  elevation,  1,260  feet. 
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Bo^  Pond;  southwestern  Spaulding  Township,  Somerset  County;  outlet  to 
OliMe  Pond;  elevation,  about  1,480  feet. 

.  Chase  Pond;  western  part  of  Jim  Pond  Township,  northoastem  Franklin  County; 
outlet  into  North  Branch  of  Dead  River. 

-"^duwe  Ponds;  northeni  part  of  Moscow  Township,  Somerset  County;  outlet  into 
Austin  Stream;  elevation  of  largest  pond,  1,356  feet. 

Chase  Stream;  rises  in  Chase  Pond.  Moscow  Township,  Somerset  C'Ounty;  flows 
southward  into  Austin  Stream. 

Chase  Stream;  rises  in  Chase  Stream  Pond,  on  the  south  boundary  of  Misery 
Township,  eastern  Somerset  County;  flows  southeastward  into  Kenneb<»c  River.. 

Chase  Stream  Pond;  south  boundary  of  Misery  Township,  c^aatem  Somerset 
County;  outlet  through  Chase  Stream  to  Kennebec  River;  area,  approximately,  0.6 
square  mile  (Wells). 

ChesterviUe  Ponds;  Chesterville  Township,  Franklin  County;  outlet  into  Sandy 
Kiver;  area,  total  of  six  small  ponds,  2  square  miles  (Weljs). 

China  Lake;  Vassal boro  and  China  townships,  KeHnebec  County;  outlet  into 
Sebasticook  River;  area,  6.1  square  miles;  elevation,  195  feet;  usc^d  as  source  of  mu- 
nicipal water  supply  for  Waterville, 

Churchill  Stream;  rises  in  a  small  lake  in  Misery  Township,  eastern  Somerset 
County;  flows  northeastward  into  West  Outlet  of  Moosehead  Lake. 

Clearwater  Brook;  rises  in  T.  2,  R.  6,  northern  Franklin  County;  flows  south- 
westward  into  Long  Pond  (to  Dead  River). 

dear  Water  Pond;  Industry  and  Farmington  townships,  Franklin  County;  outlet 
into  Sandy  River;  area,  approximately,  1.75  square  miles  (Wells). 

Cobbosseecontee  Pond;  Winthrop,  Monmouth,  Manchester,  and  West  Gardiner 
townships,  Kennebec  County;  inlets  from  Purgatory  Ponds,  Lake  Annabessacook,  and 
Richard  Pond;  outlet  Cobbosseecontee  River;  area,  8.4  square  miles;  elevation,  171 
feet;  dam  at  putlet;  used  for  storage  of  water  for  power. 

Cobbosseecontee  Stream;  drains  a  group  of  lakes  aggregating  19  square  miles  in 
area,  lying  frpm  5  to  15  miles  west  of  Augusta;  from  the  largest  of  the  lakes,  Cobbossee- 
contee Pond,  i^hich  has  an  area  of  8.4  square  miles,  the  river  flows  southward,  eastward. 
and  then  noi^eastward,  entering  Kennebec  River  at  Gardiner;  drainage  area,  240 
square  miles;  Jength  from  (Cobbosseecontee  Pond  to  Gardiner  about  16  miles;  river  is 
extensively  used  for  power  and  furnishes  the  municipal  supply  for  the  city  of  Gardiner; 
flow  is  very  regular  and  furnishes  one  of  the  best  examples  of  efficient  storage  in  the 
country.  Gaging  station  near  Gardiner,  maintained  by  Gardiner  Water  Power  Com- 
pany since  18^0;  drainage  area  at  this  point,  240  square  miles. 

Cochnewagon  Pond;  Monmouth  Township,  Kennebec  County;  outlet  into  Wil- 
sons Pond  (to  Lake  Annabessacook);  area,  about  1  square  mile  (Wells). 

Cold  Stream;  rises  in  Cold  Stream  Pond,  in  Misery  and  Parlin  Pond  townships, 
central  Somerset  County;  flows  south  westward,  then  southeastward,  into  Kennebec 
River. 

Cold  Stream  Pond;  Misery  and  Parlin  Pond  townships,  central  Somerset  County; 
outlet  through  Cold  Stream  into  Kennebec  River;  area,  approximately,  1.25  square 
miles  (Wells). 

Corinna  Pond;  Corinna  Township,  western  Penobscot  County;  inlets  from  Dexter 
Pond;  outlet  into  Sebasticook  Lake;  area,  0.6  square  mile  (Wells). 

!Dam  Pond;  Augusta  Township,  Kennebec  County;  outlet  to  Kennebec  River 
through  Sevenmile  Brook;  elevation,  about  210  feet. 

Dead  Biver;  formed  by  junction  of  North  and  South  branches;  North  Branch  rises 
in  northern  part  of  Franklin  County  and  flows  in  a  general  southeasterly  direction 
about  25  miles  to  Eustis,  where  it  is  joined  by  the  South  Branch:  South  Branch  rises 
in  mountains  east  of  Rangeley  Lakes  and  flows  in  a  general  northeasterly  direction 
about  16  miles;  from  junction  of  two  branches  main  stream  flows  eastward,  northward, 
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and  then  eastward  about  40  miles  to  itii  junction  with  Kennebec  River  at  The  Forks, 
24  miles  below  Moosehead  Lake;  total  drainage  area,  870  square  miles;  tributaries  of 
North  and  South  branches  of  no  importance;  tributaries  of  main  river  are  FlagFUff 
Lake  outlet,  Carry  Ponds  outlet,  and  Spencer  Stream  (the  largest  r,  basin  mostly  wild 
and  forested;  many  lakes  and  ponds,  the  most  important  being  Flagstaff  and  Spring 
lakes,  Carry  and  Spencer  ponds.  Gaging  station  at  The  Forks  establisihed  in  1901: 
drainage  area  at  this  point,  870  square  miles. 

Dead  BiTer  Pond;  southern  part  of  Dallas  Township,  west-central  Franklin 
County;  inlet  from  Saddleback  Ponds;  outlet  South  Branch  of  Dead  River. 

Dead  Biver  Pond;  T.  1,  R.  5,  eastern  Somerset  County;  outlet  into  Kennebec 
River. 

Decker  Brook;  rises  in  southeastern  part  of  Carritunk  Township,  eastern  Somer- 
set County;  flows  southeastward  and  eastward  into  Kennebec  River. 

Decker  Ponds;  Carritunk  Township,  Somerset  County;  outlet  through  Carney 
Brook  to  Kennebec  River j  elevation,  about  1,260  feet. 

Deer  Pond;  T.  4,  R.  5,  northwestern  Somerset  County;  outlet  to  HagstafF  Lake 
(to  Dead  River). 

Dexter  Pond;  Wayne  Township,  Kennebec  County;  outlet  to  Wilson  Pond  ito 
Lake  Annabeseacook);  inlet  from  Berry  Pond. 

Dexter  Ponds;  Dexter  Township,  Penobscx>t  County;  outlet  into  Corinna  Pond 
(to  Sebasticook  Lake);  area,  3  square  miles  (Wells). 

Dimmick  Ponds  (2);  Spaulding  Township,  eastern  Somerset  County;  inlet  from 
Mountain  Pond  and  several  small  brooks;  outlet  to  Baker  Pond;  elevation  of  upper 
pond,  about  l,4d0  feet;  of  lower  pond,  about  1,400  feet. 

Double  Head  Pond;  northern  part  of  Litchfield  Township,  Kennebec  County: 
one  small  inlet;  outlet  southward  into  Purgatory  Pond;  elevation,  about  175  feet 

Doughnut  Pond;  eastern  Carritunk  Township,  Somerset  County;  outlet  into 
Robinson  Pond;  elevation,  about  1,580  feet. 

Dutton  Pond;  Kingfield  Township,  Franklin  County;  outlet  into  CanabasBett 
River. 

Bast  Brook;  rises  in  Middle  Carrying  Place  Pond,  Somerset  County;  flows  south- 
ward, uniting  with  Rowe  Pond  Stream  to  form  Sandy  Stream,  a  tributary  of  Oun- 
bassett  River. 

Bastem  Biver;  rises  in  Pittston  Township,  southeastern  Kennebec  County;  flows 
sbuth westward,  entering  Kennebec  River  in  Dresden  Township. 

Bast  Pond;  Smithfield  Township,  Somerset  County;  outlet  into  North  Pond  (to 
Messalonskee  Lake);  area  2.6  square  miles;  elevation  above  sea,  260  feet. 

Bllis  Pond;  T.  1,  R.  6,  eastern  Somerset  County;  outlet  into  Kennebec  River. 

Bills  Pond;  Belgrade  and  Oakland  townships,  Kennebec  County;  inlet  from 
McGrath  Pond;  outlet  to  Great  Pond;  area,  0.9  square  mile;  elevation,  273  feet 
Called  by  Wells  ♦' Richmond  Pond." 

Bmbden  Pond;  Embden  Township,  Somerset  County;  outlet  through  MOl  Stream 
to  Carrabassett  River;  area,  2.4  square  miles;  elevation,  422  feet. 

Bmerton  Ponds;  western  Moscow  Township,  Somerset  County;  outlet  into  Ken- 
nebec River;  elevation,  about  500  feet. 

Bnchanted  Stream;  rises  in  T.  3,  R.  6,  western  Somerset  County;  flows  south- 
eastward into  Dead  River. 

Fahi  Brook;  rises  in  Fahi  Pond,  Embden  Township,  Somerset  County;  flows 
southward  and  south  west  ward  into  Mill  Stream,  a  tributary  of  Canabaasett  River. 

Fahi  Pond;  Embden  Township,  Somerset  County;  outlet,  Fahi  Brook;  area,  0.6 
Bciuare  mile  (Wells);  elevation,  413  feet. 

Fall  Brook;  rises  in  southwestern  part  of  Mayfield  Township,  Somerset  County: 
flows  southwest  ward  and  enters  Kennebec  River  at  Solon. 
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Fifteenmile  Brook;  rises  in  Lovejoy  Pond,  Albion  Township,  Kennebec  County: 
flows  northward  into  Sebasticook  River. 

Fish  Pond;  T.  1,  R.  5,  eastern  Somerset  County;  outlet  to  Kennebec  River. 

Fish  Pond;  Thomdike  Township,  north-central  Somerset  County;  outlet  into 
Lower  Churchill  Stream. 

Fitzgerald  Pond;  near  Squaw  Mountain,  western  Piscataquis  County;  outlet, 
Squaw  Brook  (to  Moosehead  Lake). 

Flagstaff  Lake;  Flagstaff  Township,  western  Somerset  County;  outlet  to  Dead 
River;  area,  1.4  square  miles;  elevation,  approximately,  1,100  feet  (barometric); 
dam  commands  12  feet  head;  used  for  storage  of  water  for  log  driving.  See  pages 
13^140  for  additional  information  regarding  this  lake. 

QsjodoT  Brook;  rises  in  Dennes  Township,  west-central  Somerset  County;  flows 
southeastward  into  Wood  Pond  (to  Moose  River). 

Gkurdiner  Pond;  northwestern  part  of  Wiscasset  Township,  Lincoln  County;  one 
small  inlet;  outlet  stream  flows  northeastward  through  Gardiner  Pond  Swamp,  thence 
northwestward  and  westward  into  E^astern  River;  elevation,  168  feet;  area,  0.9  square 
mile.    Called  by  Wells  "Great  Swamp  in  Dresden.'' 

Gheorge  Lake;  Skowhegan  and  Canaan  townships,  Somerset  County;  outlet  to 
Oak  Pond  and  Carrabassett  Stream. 

Oilman  Pond;  Lexington  and  New  Portland  townships,  Somerset  County;  outlet 
into  Carrabassett  River;  inlets  from  several  small  ponds;  area,  0.5  square  mile  (Wells). 

Gold  Brook;  rises  in  Kibby  Township,  northern  Franklin  County;  flows  south- 
westward  into  North  Branch  of  Dead  River. 

Great  Pond;  Rome  and  Belgrade  townships,  Kennebec  County;  inlets  from 
North,  Ellis,  and  McGrath  ponds;  outlet  to  Long  Pond  (to  Messalonskee  Lake);  area, 
12.7  square  miles;  elevation,  250  feet. 

Greeley  Pond;  Augusta  Township,  Kennebec  County;  outlet  to  Togus  River; 
elevation,  about  160  feet. 

Greeley  Pond;  Mount  Vernon  and  Readfield  townships,  Kennebec  County;  outlet 
into  Lake  Maranacook;  area,  1.1  square  miles;  elevation,  293  feet. 

Greenbnah  Pond;  Jim  Pond  Township,  northern  Franklin  County;  outlet  to 
North  Branch  of  Dead  River. 

Grindstone  Pond;  Kingfield  Township,  Franklin  County;  outlet  to  Tufts  Pond. 

Gulf  Stream;  rises  in  T.  1,  R.  5,  central  Somerset  County;  flows  southeastward 
into  Dead  River. 

Gulf  Stream;  rises  in  Withee  Pond,  Mayfield  Township,  Somerset  County;  flows 
northwestward  into  Austin  Stream. 

Hall  Pond;  T.  5,  R.  7,  western  Somerset  County;  outlet  to  Spencer  Pond. 

Hammond  Brook;  rises  in  Jerusalem  Township,  Franklin  County;  flows  eastward 
into  Carrabassett  River. 

Hancock  Pond;  Embden  Township,  Somerset  County;  outlet  to  Embden  Pond; 
area,  about  1  square  mile  (Wells);  elevation,  520  feet. 

Hayden  Lake;  Madison  Township,  Somerset  County;  outlet  into  Wesserunsett 
Stream;  area,  about  3  square  iniles  (Wells).    Called  by  Wells  "Madison  Pond." 

Heald  Pond;  Moose  River  Plantation,  western  Somerset  County;  outlet  to  Moose 
River. 

Heald  Ponds  (3);  Spaulding  Township,  eastern  Somerset  County;  outlet  into 
Austin  Stream;  elevation  of  highest  pond,  1,388  feet. 

Heald  Stream;  rises  in  Heald  Ponds,  Spaulding  Township,  eastern  Somerset 
County;  flows  southeastward  into  Austin  Stream. 

Heneon  Brook;  rises  in  Jackman  Township,  western  Somerset  County;  flows 
northward  into  Moose  River. 

]SckB  Ppnd;  Palmjrra  Township,  Somerset  County;  outlet  into  Sebasticook  Lake. 
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Stream;  rises  in  Brighton  Township,  Somerset  County;  flows  eouthea^i- 
ward  into  M(X)so  Pond  (to  Sebasticook  RiverV 

Holeb  Pond;  Holeh  Township,  western  Somerset  County;  outlet  into  Moose  River; 
area,  approximately  2  square  miles;  elevation,  about  1,133  feet.  See  pages  136-137 
for  further  information  regarding  this  pond. 

Holway  Brook;  rises  in  southern  part  of  Forks  Plantation,  Somerset  County;  flows 
southwestward  into  Kennebec  River. 

Horse  Brook;  rises  in  T.  3,  R.  6,  central  Somerset  (\>unty;  flows  northwestward 
into  Moose  River. 

HorBeahoe  Pond;  West  (lanliner  Township,  Kennehoc  County;  outlet  into  (.V»b- 
VK)sseec(mtce  River;  elevation,  137  ftH»t. 

Horaashoe  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  into  Nortli  Branch 
of  Dca<l  River;  elevation,  about  l,2rO  feet. 

Horaeahoe  Pond;  Tps.  3  and  4,  R.  5,  western  Somerset  (^ounty;  outlet  into  SpencxT 
Stream. 

Houaton  Brook;  rise  >  in  western  part  of  Pleasant  Ridge  Township,  Somerset 
County;  flows  southe^ks.wanl,  then  northeastward,  into  Kennebec  River. 

Huaton  Brook;  rises  on  southern  slope  of  Mount  Bigelow,  western  Somerset  County, 
flows  southwanl  intt)  Carrabaaaett  River. 

Indian  Pond;  Holeb  Township,  western  Somerset  County;  outlet  into  Mooee  River. 

Indian  Pond;  Lexington  Township,  Somerset  County;  outlet  into  Carrabasseti 
River. 

Indian  Pond;  St.  Albans  Township,  Somerset  County;  outlet  into  Sebasticook 
River;  area,  approximately,  2.5  square  miles  (Wells). 

Indian  Pond;  eastern  Somerset  County;  inlets,  West  Outlet  Ponds,  Kennebec  Rivo^, 
Indian  Stream,  and  a  number  of  small  streams  and  ponds;  outlet,  Kennebec  River; 
about  5  miles  long  in  two  levels,  the  first  being  about  a  mile  long,  and  932  feet  above 
mean  tide;  a  short  stretch  of  "narrows,"  where  a  fall  of  about  5  feet  occurs,  connects 
the  two  levels;  greater  part  of  pond  is  927  feet  above  tide;  used  for  r^ulation  of  water  in 
log  driving;  controlled  by  a  dam  at  lower  end;  total  area,  1.5  square  oiilee. 

Indian  Stream;  rises  in  Big  Indian  Pond,  western  Piscataquis  Counl;}^  flows  north- 
westward into  Indian  Pond,  Kennebec  River. 

Indian  Stream;  rises  in  the  western  part  of  T.  2,  R.  6,  northern  Fianklin  Count}*: 
flows  eastward  into  Long  Pond  (to  Dead  River). 

Ironbound  Pond;  Thomdike  Township,  north-central  Somerset  County;  outlet  into 
Ix)wer  Churchill  Stream. 

Iron  Pond;  T.  5,  R.  6,  western  Somerset  County;  outlet  into  Spencer  Stream. 

Island  Pond;  T.  1,  R.  G,  t»a>?tern- Somerset  County;  outlet  into  Kennebec  River. 

Jackaon  Brook;  risers  in  southern  part  of  Moscow  Township,  Somerset  County ;  flowt 
south  westward  into  Kennebec  River. 

Jackson  Pond;  Concord  Township,  Somerset  County;  outlet  through  Mill  Stream 
to  Martin  Stream. 

Jamies  Pond;  Manchester  and  Farmingdale  townships,  Kennebec  County;  outlet 
into  SanlKjm  Pond  (to  Cobbossoecontee  River);  elevation,  about  210  feet. 

Jim  Pond;  northwestern  Franklin  County;  outlet  into  North  Branch  of  Dead  River. 

Jimmy  Pond;  Litclifield  Township,  Kennebec  County;  outlet  into  Buker  Pond: 
elevation,  about  175  feet. 

Johnson  Brook;  rises  in  small  })on(i8  in  northern  part  of  Bingham  Townsliip,  Som- 
erset County;  flows  southward  into  Fall  Brook,  which  enters  the  Kennebec. 

Judkins  Pond;  Lexington  Tow^nship,  Somerset  County;  outlet  through  Oilman 
Pond  to  Carrabassett  River;  area,  0.75  scjuare  mile  (Wells). 

Kelly  Brook;  rises  in  central  part  of  Forks  Plantation.  Somerset  County;  flows  west- 
ward int(j  Kcnnebet'  River. 
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Kibby  Stream;  rises  in  Kibhy  Township,  northern  Franklin  County;  flows  south- 
eastward into  Spencer  Stream,  western  Somerset  (\mnty. 

Kidder  Pond;  Vienna  Township,  Kenne>)ec  County ;  outlet  into  Beaver  Pond ;  eleva- 
tion, al^out  840  feet. 

Knights  Pond;  Square  Town  Township,  eastern  Somerset  County;  outlet  into  Ken- 
nebec River;  area,  0.2  square  mile. 

Xiazy  Tom  Brook;  rises  in  western  Piscatacjuis  ( 'ounty ;  flows  southward  into  Roach 
River. 

Liemon  Stream;  rises  in  Industry  Township,  Franklin  County;  flows  southeast- 
ward into  Sandy  River. 

Ldly  Pond;  Freeman  and  New  Portland  townships,  Franklin  and  Somerset  counties; 
outlet  into  Carrabassett  River. 

Little  Alder  Stream;  rises  in  extreme  southern  part  of  T.  2,  R.  (i,  northern  Frank- 
lin County;  flows  southeastward  into  Alder  Stream,  a  tributary  of  North  Branch  of 
Dea<l  River;  receives  drainage  from  Snow  and  Round  Mountain  ponds. 

Little  Austin  Pond;  Bald  Mountain  Township,  eastern  Somerset  County;  outlet 
into  Austin  Pond;  elevation,  1,216  feet. 

Little  Big  Wood  Pond;  Dennes  Township,  west-central  Somerset  County;  inlet, 
Wood  Stream;  outlet  into  Little  Wood  Pond;  area,  approximately,  1.35  square  miles 
(Wells). 

Little  Chase  Pond;  Moscow  Township,  Somerset  County ;  outlet  inU)  Chase  Stream; 
elevation,  about  1,320  feet. 

Little  Heald  Brook;  rises  on  south  side  of  Dimmick  Mountain,  Spaulding  Town- 
yhix),  eastern  Somerset  County;  flows  southeastward  into  Ileald  Stream. 

Little  Houston  Brook;  rises  in  western  part  of  Concord  Township,  Somerset  County ; 
flows  northeastward  into  Houston  Br(K)k. 

Uttle  Indian  Pond;  St.  Albans  Township,  Somerset  County;  outlet  into  Indian 
Pond  (to  Sebasticook  River);  areii.  approximately,  0.35  scjuare  mile  (Wells). 

Little  Indian  Pond;  Square  Town  Township,  eastern  Somerset  County;  outlet  into 
Inilian  Stream  (to  Kennebec  River). 

Little  Jim  Pond;  northeastern  Fmnklin  County,  Jim  Pond  Township;  outlet  into 
Jiui  Pond.  * 

Little  Pocket  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  to  Natanis  Pond 
{Uy  Dead  River);  elevation,  1,2()0  feet;  one  of  the  ''Chain  of  Ponds." 

Little  Pond;  Rome  Township,  Kennebec  County;  outlet  to  North  Pond;  combine<l 
area  of  Little  and  North  ponds,  3.6  stjuare  miles;  elevation,  253  feet. 

Little  Spencer  Stream;  rises  in  ponds  in  T.  4,  R.  5,  Somerset  County;  flows  south- 
-ward  through  Spencer  Ponds  into  Spencer  Stream. 

Little  Wood  Pond;  Attean  Township,  west-central  Somerset  County;  inlets  fn)m 
I^ittle  Bij^  W(K)d  and  Benjamin  ponds;  outlc^t  to  Wood  Pond  (to  Moose  River). 

LfOcks  Pond;  Chesterville  Township,  Franklin  County;  outlet  to  Wilson  Stream  (to 
Sandy  River). 

LiongPond;  T.  2,  R.  (i,  northern  Fmnklin  County;  inlets  from  Natanis  and  Pocket 
l^mds  and  small  brooks;  outlet  to  Bog  Pond  (to  Deiid  River);  elevation,  1,200  feet; 
one  of  the  ''Chain  of  P(mds." 

Ltong  Pond;  southwestern  part  of  llartland  Township,  Somerset  County;  outlet  to 
Sebleys  Pond  (to  Carrabassett  Stream). 

Liong  Pond;  Jackman  and  Long  Pond  townships,  north-central  Somerset  County; 
inlets.  Moose  River,  Upper  and  Lower  Churchill  streams,  and  Parlin  Stream;  outlet, 
"Moose  River;  area,  approximately,  5  square  miles;  elevation,  1,155  feet;  used  for  stor- 
age of  water  for  log  driving;  dam  commands  a  head  of  about  8  feet.  See  page  134  for 
additional  information  regarding  this  pond. 

Long  Pond;  Parlin  Pond  Township,  central  Somerset  County;  outlet  into  Parlin 
Stream  (to  Moose  River). 
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Lon^  Pond:  Ranpeley  and  Dallas  townships,  west-i^entnil  Franklin  County;  outlet 
into  S<mth  Hranch  of  l)<*a<l  River. 

Lon^  Pond;  Rome,  Beljrrade,  and  Mount  Vernon-  townships,  KennclxH:'  County: 
inletit  from  (in»at  Pon<l  an<l  wveral  smaller  jKmds  and  brooks:  outlet  througrh  Belgrade 
Stn*am  to  MessalonskcM*  I^ke:  anni,  '1.2  H<{uar«'  miU'js:  el(»vation,  241  ftH»t. 

Lon^  Pond:  T.  1,  R.  0.  (»a8tern  Somen^'t  (\)unly:  outlet  into  Kennehe<*  River. 

Long  Pond:  T.  4,  R.  5,  western  Somerwt  County:  outlet  into  Spi»n<'er  Stream. 

Iioon  Pond:  Lit<'hHeld  Township,  KennelwM-  County:  outlet  inU)  Pleasant  P<>n<l 
(tc>  CohlM)ss<*<»<"ontee  River):  elevation,  al)<)Ut  IM)  f«»et. 

Love  joy  Pond:  Albion  Township,  Kennebee  County;  outlet  into  Seha8ti<\)"L 
River  thnmgh  Fifteenmih*  BnK»k:  area,  0.7  s<iuan*  mile  (Wells). 

Lower  Churchill  Stream:  rises  in  small  |Mmds  in  Thomdike  Towns^hip,  north- 
central  SomenH't  County:  flows  southe:v«twanl  into  Lonp  Pond  (to  M(.K)pe  River i. 

Lower  Pond:  T.  2,  R.  fi.  n<)rth<»m  Franklin  C<iunty:  inlet  from  l^)g  Pond,  l)«-a«! 
River;  outlet.  North  Branch  of  Dead  River. 

Luther  Pond;  Thorndike  Township,  central  Sonierwt  County;  oulh't,  Braisua 
Stream  (to  Brassua  I>ake). 

Maranacook  Lake:  Readtield  and  Winthrop  townshi|)s,  Kennebiv  County;  inlu.-* 
from  (ire<»ley  and  other  small  ixmds:  outl<*t  to  Lake  Annalx'(«ac(K>k:  an^,  2.5  scpian 
miles:  elevation,  215  feet.     Calhnl  by  Wells  "North  Pond." 

Martin  Stream:  rises  in  Conconl  Township,  Somerst^t  County;  flows  .soiiihwiM- 
ward  into  Kenueliec  River. 

McOrath  Pond:  ()aklati<l  and  Belijra<le  townships,  Kennebec  County:  inlet-, 
small  bnK>ks:  outlet  into  Kllis  Pond;  arc^,  0.7  s<iuare  mile;  elevation,  273  U^-i. 

McOurdy  Pond:  Shan)n  and  Clu^tervilh'  townships,  Franklin  County;  outlet  int- 

Sandy  River. 

McKinney  Pond;  Iloleb  Township,  western  Somerset  County:  outlet  int<j  M<*%" 
River. 

Merrill  Pond;  Concxinl  Township,  Somerset  County:  outlet  to  KennelnK*  Riv»T 
elevation,  M'^  feet. 

Mesaalonflkee  Lake:  Oakland,  Bel^Tade,  and  Sidney  townships,  Kpnneb^^ 
County:  principal  inlet,  Belijrade  Stream;  outlet,  Mc^ssalonskee  Stream;  area,  5  4 
s<iuare  miles:  elevation,  235  feet.     CalUnl  by  Wells  "Snow  Pond." 

Meaaalonskee  Stream:  rises  in  Messalonskec»  Lake,  Oakland  Township,  KennelMx- 
County:  flows  northeastwanl,  then  south<n»stward,  and  enters  the  KennebiH"  at  Wat*:- 
ville;  len<rth,  alioiit  42  miles:  draina«;e  area,  20H  scpiare  mili»s:  fed  by  extensive  lak**?, 
the  ai?>rre^rate  water  surface  of  which  is  lM»tween  25  ^nd  30  square  miles:  flow  very  iN.n- 
stant  and  fall  larire:  extensively  utilized  for  jx^wer.  Called  by  Wells  ''Emerv^n 
Stream."  (lairini;  station  at  Waterville,  establishtnl  1903,  disoontinucnl  1906;  drain- 
ape  area  at  this  |H)int,  205  s<juare  miles. 

Michael  Stream:  ris(>s  in  southeastern  part  of  Jerusalem  t4)wnahip,  FrankU:: 
Count v:  flows  eastward  into  Saiidv  Stream,  a  triliutary  of  Carrabassett  River. 

Michael  Stream:  rises  in  Solon  Township,  Somerset  County;  flows  south weetw^rl 
into  Kennebec  River  about  3  miles  below  Solon. 

Mill  Pond:  Harmony  Town^liip.  Somerset  County:  outlet  into  Moose  Pond  (to  Selia^- 
ticook  Riven:  area.  1. 1  s(juare  miles  (Wells). 

Mi^l  Pond:  IMeasiint  Hi<lire  Township,  Somerset  C'ounty;  outlet  into  KenncN* 
River;  elevation,  1.141)  feet. 

Mill  Stream:  rises  in  Enibdcn  Pond,  P^mden  Township,  Somerset  County;  flow-.- 
southeastward  into  Carra))a.-sctt  River. 

>ffil]  Stream:  rises  in  Jackson  Lake,  CoiKord  Township,  Somerset  County:  flow* 
southward  into  Martin  Stream,  a  lril)utary  oi  the  Kennebect 

u^\\\  Stream:  riss  in  Norridircwixk  Township,  Somerset  County;  flows  nonhead- 
ward  into  Kennebec  River  at  Norridijewock, 
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Brook;  rises  in  Mink  Ponds;  flows  southward  into  Austin  Stream. 
Brook;  rises  in  western  part  of  Forks  Plantation,  Somerset  County;  flows 
south  westward  into  Kennebec  River. 

ICink  Ponds;  Moscow  Township,  Somerset  County;  outlet  to  Austin  Stream;  ele- 
vation, 1,240  feet. 

Miseree  Pond;  Misery  Township,  eastn^entral  Somerset  County;  outlet,  Miseree 
Stream  (to  Brassua  Lake):  area,  approximately;  area  1.5  square  miles  (Wells). 

Miseree  Stream;  rises  in  MiseriH*  Pond,  Misery  Township,  oast-central  Somerset 
C\)unty;  flows  northeastward  into  Brassua  Lake  (to  Moose  River). 

Moores  Pond;  T.  4,  R.  7,  west-central  Somerset  County;  outlet  into  Horse  Brook, 
a  tributary  of  Moose  River. 

Moose  Brook;  rises  in  eastern  Somerset  County;  flows  southeastward  into  Moose- 
head  lake. 

Moose  Brook;  rises  in  T.  4,  R.  7,  central  Somerset  C^ounty;  flows  northwestward 
into  Horse  Brook,  a  tributary  of  Moose  River. 

Moosehead  Lake;  eastern  Somerset  and  western  Piscataquis  counties;  inlets, 
Roach  and  Moose  rivers  and  a  number  of  small  streams;  outlet,  Kennebec  River;  area, 
alM>ut  115  square  miles;  drainage  area  at  mouth,  1,240  square  miles;  elevation,  1,026 
feet;  used  for  storage  of  water  for  water  power  and  log  driving;  dam  commands  a  head 
of  7.5  feet  over  entire  siuiace;  navigable  by  steamlK)atfl  from  end  to  end.  See  pages 
132-133  for  information  regarding  storage  cajmcity,  etc. 

Moose  Pond;  Harmony  and  Hartland  townships,  Somerset  County;  outlet  to  Sebaa- 
ticook  River;  inlets  from  Mill,  Starbird,  and  Stafford  ponds  and  a  number  of  brooks; 
area,  approximately,  9.50  square  miles  (Wells). 

Moose  Pond;  Mount  Vernon  Township,  Kennebec  C^nmty;  outlet  into  Belgrade 
Stream,  a  tributary  of  Messalonskee  Lake;  elevation,  about  400  feet. 

Moose  Biver;  rises  in  the  extreme  northern-  part  of  Franklin  County;  flows  in  a 
general  direction  a  little  north  of  east  and  enters  Moosehead  Lake  from  the  west;, 
length,  about  70  miles;  drainage  area,  680  H<]uare  miles.  The  stream  passes  through 
Attean,  Wood,  and  Long  ponds  and  Brassua  Lake,  and  receives  the  drainage  from  a 
large  number  of  small  ponds  well  scattt^red  ov(»r  the  basin.  Gaging  station  near  Ro<'k- 
^'ood,  established  1902;  drainage  area  at  this  point,  680  s<iuare  miles. 

Mosquito  Pond;  Forks  Plantation,  eastern  Somerset  County;  outlet  into  Moxio 
Pond. 

Moxie  Pond;  East  Moxie  Township,  eastern  Somerset  County;  inlets,  Alder,  Sandy, 
and  Baker  streams  and  several  small  pH)nds  and  brooks;  outlet  through  Moxie  Stream 
into  Kennebec  River;  area,  2.6  square  miles;  drainage  area  at  outlet,  80  square  miles; 
elevation,  966  feet;  commanded  by  a  dam  affording  a  head  of  9  feet;  used  for  water 
storage  for  log  driving.     See  page  138  for  fuller  information. 

Moxie  Stream;  rises  in  Moxie  Pond,  eastern  Somerset  County;  flows  westward 
into  Kennebec  River;  has  a  fall  of  370  feet  in  4  miles,  one  fall  of  95  feet  being  nearly 
vertical;  total  drainage  area,  92  s<}uare  mil(\s. 

Mountain  Pond;  central  Somerset  County;  outlet  northeastward  into  Dimmick 
Ponds;  elevation,  2,000  feet. 

Muddy  Briver;  rises  in  Topsham  Township,  Sagadahoc!  County;  flows  northeast- 
ward into  Kennebec  River  at  Merry  meeting  Bay. 

Mud  Pond;  Emb4en  Township,  Somerset  (bunty;  outlet  into  Fahi  Pond. 

Mud  Pond;  Thomdike  Township,  north-central  Somerset  County;  outlet  into 
I^)wer  (^hurchill  Stream. 

Muskrat  Pond;  Thomdike  Township,  north-central  Somerset  County;  outlet  into 
Tiower  Churchill  Stream. 

Narrows  Pond;  Winthrop  Township,  Kennebec  County;  inlet  from  Carlton  Pond; 
outlet  into  Lake  Annabessacook;  area,  0.8  square  mile;  elevation,  approximately,  180 
feet. 
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Kataais  Pond:  T.  2.  R.  6.  north4>rn  Franklin  County;  inlet  from  Round  PoD<i. 
Dead  River;  outlet  into  Long  Pond  (to  D<>ad  Riven:  elevation,  1,260  fc^et;  oneof  th^ 
**Chainof  Pond«." 

Nehumkea^  Pond:  PittBt^m  Township.  Renneltec  County;  outlet  into  Kenne^*^ 
River. 

Neqoaoset  Brook;  ri»v  in  Dreeden  Township,  Lincoln  County;  flows  southward 
through  Nequa»et  Pond  into  Kennel)er  River  at  Woolwich,  opposite  Bath. 

Nequaaset  Pond:  Woolwich  Township,  Sagadahoc  County:  inlets  from  Nequatv^*: 
and  other  brrKikp;  outlet  into  Kennebec  River;  area,  0.6  square  mile;  elevation.  1* 
feet. 

Nokomia  Pond:  Palmyra  Township.  Somerset  County,  and  Newport  Township, 
Penolw<*ot  County:  outlet  into  Sebasticook  Lake. 

Norcroas  Brook:  rises  in  western  Piscataquis  County;  flows  northwestward  inU' 
Moosehead  Lake. 

Norcroaa  Pond:  (Tiesterville  Township,  Franklin  County:  outlet  into  Sandy 
River;  area,  0.35  Etquare  mile  (WelL»). 

North  Boundary  Pond:  T.  3.  R.  0,  northern  Franklin  County;  outlet  into  Xonh 
Branch  of  Dead  River;  elevation.  2,0614-  feet. 

North  Pond;  on  boundary  between  Smithfield  and  Mercer  township^:;,  Somer?»r 
County,  and  Rome  Township,  Kennebe<*  County;  inlets  from  East  and  Little  pon^i-: 
outlet  into  Great  Pond;  combined  area  of  North  and  Little  ponds,  3.6  square  mil***; 
elevation,  253  f(M»t. 

North  Pond;  Temple  and  WilUm  townships.  Franklin  County;  outlet  into  Sandy 
River:  area,  alxmt  1  square  mile  (Wells). 

North  Pond;  (^hester\411e  Township,  Franklin  County:  outlet  into  Sandy  Riv«r 
ar<»a,  about  1  square  mile  (Wells?). 

It  is  not  certain  to  which  of  the  thnM'  foregoing  ponds  Wells  refernxi  in  hw  li?t  ■: 
ponds  connecte<l  with  Sandy  River.  As  shown  on  Scarborough's  map  of  80Ulhwe?tenj 
\faine,  th€»y  differ  little  in  size  from  Norcross  Pond,  the  area  of  which  is  given  a«  O.^j 
square  mile. 

Northwest  Boundary  Pond;  T.  3,  R.  0.  northern  Franklin  County:  outlet  iuu' 
North  Branch  of  Dead  River:  elevati(m,  2.061  feet. 

Oak  Pond;  Skowhegan  Township,  Somerset  County;  inlet  from  lAke  (ieorge;  tmi- 
let  into  Carrabassett  Stn*am. 

Otter  Pond;  T.  2,  R.  6,  northern  Franklin  County:  outlet  into  North  Branch-: 
Dead  River;  elevation,  1,360+  feet. 

Otter  Ponds;  central  Somerset  County;  outlet  into  Kennebec  River;  area,  two 
ponds,  0.5  square  mile. 

Palmyra  Ponds:  Palmyra  Township,  Somerset  (.ounty;  outlet  into  SebastictNik 
River;  combined  water  surface,  two  pcmds,  0.6  square  mile  (Wells). 

Parker  Pond;  T.  3,  R.  5,  western  Somerset  County;  outlet  to  Spencer  Stream. 

Parhn  Pond;  Parlin  Pond  Township,  central  Somerset  County;  outlet,  Par^m 
Stream  to  Long  Pond  ( to  M(H)se  River);  area,  approximately.  2.75  square  milos  (Well- 

Parlin  Stream;  rises  in  Parlin  Pond.  Parlin  Pond  Township,  central  Somer^'. 
County;  flows  northeastward  into  I^ong  Pond  (to  Mwwe  River). 

Pattee  Pond;  Winslow  Township,  Kennebec  County:  outlet  into  Sebastio«4 
River;  area,  0.85  scjuare  mile  (Wells):  elevation,  about  120  feet. 

Perham  Stream:  rises  in  Mount  ;V]>raharn  Township.  Franklin  C^ounty:  flov- 
southward  and  southwestwanl  into  Sandy  River. 

Pierce  Pond;  central  Somerset  County;  outlet  into  Kennebec  River;  area,  alxvj* 
2.3  square  miles;  drainage  area  at  outlet,  18  square  miles;  elevation,  about  1,125  Ur' 
(barometric);  dam  commands  a  hc»ad  of  about  10  feet;  used  for  storage  of  wat«r  for  Kf 
driving.     See  page  139  for  additional  information  regarding  this  pond. 
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Pleasant  Pond;  Litchfield  Township.  Konnobor  County,  and  Richmond  Town- 
sliip.  Sagadahoc  County;  inlets  fn)m  a  number  of  small  bnK)kH;  outlet  into  Cobboasee- 
contee  River;  area,  l.l  square  milw;  elevation,  137  fe<*t. 

Pleasant  Pond;  central  Somerset  County;  outlet,  Pleasant  Pond  Stream;  area,  1.6 
-  srjuare  miles;  drainage  an^  at  mouth,  5.9  square  miles;  elevation,  1.265  feet;  780  feet 
fall  to  Kennebec  River  in  a  distance  of  al)out  3.5  miles. 

Pleasant  Pond  Stream;  rises  in  Pleasant  Pond,  central  Somerset  County;  flows 
snuthwestward  into  Kennebe<'  River. 

Plymouth  Ponds;  Plymouth  Township.  Penobscot  County;  inlets  fn>m  Skinner 
Pond  and  small  bn)oks;  outlet  into  S(*basticook  liake;  area,  alxxit  3  square  miles 
(\V<'lls). 

Pocket  Pond;  T.  2,  R.  6,  northern  Franklin  County;  outlet  intx)  Ixmg  Pcmd  (to 
Dead  River);  elevaticm,  1,2()0  feet;  om*  of  the  "Chain  of  Ponds." 

Ponco  Ponds;  Mcxwe  River  Plantation.  w(»stem  Somers(»t  County;  outlet  to  Mcxwe 
River.  * 

Poplar  Brook;  risc»s  in  Jenisalem  Township,  Franklin  County;  flows  southwest- 
ward  into  Carrabassett  River  at  Carrabassett. 

Prong  Pond;  w(»stern  part  of  Piscata<iuis  County;  outlet  to  Moosehead  Lake. 

Purgatory  Ponds  (3);  Litchfield  Township,  Kennebec  County;  inlet  from  Sand 
Pond;  outlet  into  Cr)bbos8ee<'ontee  River;  an»aof  largest  pcmd,  0.7  square  mile;  eleva- 
tion, 175  feet. 

Rapid  Stream;  rises  in  JerusuliMn  Township,  Franklin  County;  flows  southeast- 
ward, then  northeastward,  into  Carrabassett  River  at  Kingfield. 

Redington  Brook;  rises  in  Redinjrton  Ponds,  central  Franklin  County;  flows 
aoiithwestward,  then  northwestward,  into  South  Branch  of  Dead  River. 

Redington  Ponds;  Redington  Township,  central  Franklin  County;  outlet  into 
Ile<lington  Brook. 

Reed  Brook;  ris(»8  cm  Mount  Big(»low,  Bigelow  Township,  western  Somerset 
('ounty;  flows  northward  into  Dead  River. 

Richard  Pond;  Winthrop  Township,  Kennebec  ('ounty;  inlet  from  Shed  Pond; 
cHitlet  into  CobboS8(»econtee  Pond;  elevation,  about  180  f(»et. 

Ritt  Brook;  rises  in  southwestern  part  of  Mayfleld  Township,  Somerset  County; 
flows  northward  into  South  Branch  of  Austin  Stream. 

Roach  Ponds;  west-central  Piscataquis  County;  outlet  throutfh  Roach  River  to 
Moosehead  Lake;  three  p(mds,  known  as  Upper,  Middle,  and  Lower,  with  areas, 
rertpectively,  of  1.5,  1.5,  and  5  stjuare  miles;  dam  on  each  pond;  used  for  log  driving. 
S«»o  ps^es  137-138  for  further  des<Tiption  of  th(»s<>  ponds. 

Roach  River;  n»ceives  hea<lwaic»rs  from  slopes  of  Boardman  and  \Miite  Cap  moun- 
tains, wf^st-centml  Piscataquis  County;  flows  northwestward  through  a  series  of  three 
ponds,  and  empties  into  Spenc(*r  Bay  on  east  side  of  McxKsehead  Lake;  length,  about 
20  niil(»s;  drainage  basin  completely  forested;  total  area  al  mouth,  120  square  miles; 
no  large*  tributar>'  streams;  three  pcmds  of  imiwrtancc* — Upper,  Middle,  and  Lower 
Roach  ponds;  river  utilized  for  log  driving;  gaging  stati(m  at  Roach  River  established 
(11  HK)1;  drainages  area  at  this  point,  H5  sfjuarc  miles. 

Robinson  Pond;  on  lK)undary  between  Carritunk  and  Spaulding  townshij-W,  east- 
orn  Somerset  County;  inlet  from  Doughnut  Pcmd;  outlet  into  Pleasant  Pond  Stream; 
olt^vation,  1,478  feet. 

Robinson  Pond  Outlet;  rises  in  Robinson  Pond;  flows  northwestward  through 
I)e<»r  Bog  and  MfK)r(»s  Bog  to  Pleasant  Pond  Stream. 

Rock  Pond;  Tps.  5  and  6,  Rs.  (>  and  7,  western  Som(»rs(»t  County;  outlet  into  Spen- 
roT  Stream. 

Rogers  Pond;  St.  Albans  Township,  Somerset  County;  outlet  into  Little  Indian 
Pond  (to  Sebasticook  River);  an*ii,  alxait  0.9  square  mile  (WelLs). 
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Rolling  Dam  Brook;  riw's  in  Rouihem  part  of  (lardiner  Township,  Kpnnp}.«i 
County;  flows  northeastward  and  eastward  into  Kennebec  River  near  Gardiner. 

Round  Mountain  Lake;  Alder  Stream  Township,  northern  Franklin  Counry: 
outlet  to  Little  Alder  Stream. 

Round  Pond;  T.  2,  R.  6,  northern  Franklin  County;  inlet.  Dead  River;  outlft  f" 
Natanis  Pond,  Dead  River;  elevation,  at)out  1.260  feet;  one  of  the  "Chain  erf  Ponds." 

Rowe  Ponds;  Pheasant  Ridt^e  Township,  Somerset  County;  outlet  through  Sandy 
Stream  to  Carrabassett  River;  inlets  from  several  small  ponds;  area  of  larirest  piml 
0.7  square  mile  (Wells);  elevation,  1,209  feet. 

Rowe  Pond  Stream;  ris(»s  in  Rowe  Ponds,  Pleasant  Ridge  Township,  Somen^r 
C/ounty;  flows  southw^'stwani,  uniting  with  East  Br»x)k  to  form  Sandy  Stream,  a  tn^»- 
utary  of  CaiTahass<'tt  River. 

Saddleback  Ponds  (2);  near  Sa^ldlebaok  Mountain,  in  northern  part  of  Sandy 
River  Township,  west-central  Franklin  <\>unty;  outlet  to  Dt»a<l  River  Pond  (to  S<»uTh 
Branch  of  I)<»ad  River). 

Sally  Pond;  Denn<»s  Township,  western  Somerset  County;  outl€»t  into  Mooee  Riv«rf. 

Salmon  Stream;  risers  in  Johnson  Mountain,  T.  2.  R.  6,  central  Somerset  (>»uniy: 
flows  soutlieastward  into  Dead  River. 

Sanborn  Pond;  Manchester  and  Farmin(>dale  townships,  Kennebec  County;  t'^ii- 
let  into  Cobbos8<»econtee  River;  inlet  fnnn  Jamies  Pond;  elevation,  about  180  fe<'t. 

Sand  Pond;  Chesterville  Township,  Franklin  County;  outlet  into  Wilarxi  Stream 
(to  Sandy  River). 

Sand  Pond;  Litchfield  Township,  Kennebec  County;  inlet  from  Buker  Pond:  i««i- 
let  into  Purgatory  Pond  (to  Cob]x)88eecontee  River);  elevati(m,  about  175  feet. 

Sandy  Pond;  Embden  To^-nship,  Somerset  County;  outlet  to  Fahi  Pond;  aira, 
0.4  square  mile  (Wells);  elevation,  413  feet. 

Sandy  Pond;  Freedom  Township,  Waldo  County;  outlet  to  Sebasticook  River: 
area,  about  0.9  square  mile  (Wells). 

Sandy  River;  rises  in  western  part  of  Franklin  County  in  the  hilly  region  ea^  «i 
Rangeley  Lake;  flows  southeastward  about  32  miles,  then  northeastward  17  milt^. 
enterins;  the  Kennebec  about  3  miles  below  Madison;  drainage  area,  G70  square  niil^r: 
no  large  tributaries  or  |X)nds;  total  fall  about  l.GOO  feet,  mostly  in  upper  part  of  iKtir. 
Gaging  station  near  Madison  e9tabli8he<l  in  1904;  drainage  area  at  this  point,  650  squar 
miles. 

Sandy  River  Ponds;  Sandy  River  Township,  Franklin  County;  outlet,  Sandv 
River;  area,  four  ponds,  1  square  mile  (Wells). 

Sandy  Stream;  rise's  in  East  Moxie  Township,  eastern  Somenjet  County;  flow? 
8outhw*'Htward  into  Moxie  Pond. 

Sandy  Stream;  ri8«»s  in  Highland  Township,  Somerset  County,  being  formed  by 
union  of  Fast  Brook  and  Rowe  Pond,  which  drain  Middle  Carrying  Place  and  Ro*» 
pondH;  flows  southward  through  Oilman  Pond  to  Carrabassett  River. 

Savage  Pond;  northwestern  Comville  Township,  Somerset  County;  outlet  to  W':^ 
s^Tun.sett  Stream. 

Sebasticook  Lake;  Newport  Township,  Penobscot  County;  inlets  from  Steti»! 
and  Corinna  ponds  and  several  small  bi-ooks;  outlet  to  Sebasticook  River;  an--, 
approximately  7.5  square  miles  (Wells).     Called-by  Wells  "Newport  Pond." 

Sebasticook  River;  rises  in  ponds  in  southeastern  Somerset  and  western  Penob- 
scot counties;  flows  in  general  southwestward  45  miles  to  Kennebec  River  at  Win.- 
low,  opposite  Waterville;  drainage  area,  970  square  miles;  many  tributary  pon«i> 
covering  in  all  al)out  50  square  miles;  total  fall,  about  170  feet;  extensively  used  ftf 
power. 

Sebleys  Pond;  Canaan  and  Pittsfield  townships,  Somerset  County;  outlet  to  KeD- 
nebec  River  through  Carraha.ssett  Stream 
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Sevenmile  Brook;  rises  in  SpiTtacU*,  Toliuan,  and  Dam  ponds,  Autyiista  Town- 
ship, Kennt^boo  County;  flows  northw«»s(wanI  into  Konncbec  RivcT  about  5  niil<'8 
al>ove  Au^sta. 

Shallow  Pond;  Jim  Pond  Township,  northoai^torn  Franklin  County;  «)utl('t.  into 
North  Branch  of  Di*ad  lliv("r. 

Shed  Pond;  Manchc'stcr  Township,  Kcnnobrc  County;  outlet  intc»  Richard  Pond 
(to  Cobbosseecontec  Pond);  elcA'ation,  about  320  feet. 

Skinner  Pond;  Dixmont  Township,  Penobscot  County;  outlet  t(»  Plymouth  Ponds 
(to  Sebaaticook  Lake);  area,  approximately  0.7  K(|uare  mile  (Wells^. 

Smith  Pond;  Parlin  Pond  and  MiH(*ry  townships,  central  Sonu^rset  County;  outlet 
to  Parlin  Stream. 

Snow  Pond;  Alder  Stream  Township,  northern  Franklin  County;  outlet  into  Lit- 
tle Alder  Stream. 

SocatesJi  Biver;  nsos  in  Plymouth  or  Boyd  Township,  eastern  Somerset  (V)unty; 
flows  southeastward  into  Moosehead  Lake. 

South  Boundary  Pond;  T.  3,  R.  0,  northern  Franklin  County;  outlet  into  North 
Branch  of  Dead  River;  elevation,  2,061 -f  feet. 

Spectacle  Pond;  T.  4,  R.  5,  western  Somer8(»t  County;  outlet  into  Kibby  Stream, 
a  branch  of  Spencer  Stream. 

Spectacle  Pond;  Vassal boro  and  Augusta  to^Tiships,  Kennebec  Coimty;  outh't 
into  Kennebec  Rivt»r  through  Sevenmile  Br(K)k. 

Spencer  Pond;  western  Pisc^ataquis  (>)unty;  outlet  into  M(X)s<»head  Lak(^;  three 
Ismail  inlets;  area,  approximately,  1.5  square  miles  (Wells). 

Spencer  Ponds;  Tps.  3  and  4,  Rs.  5  and  6,  western  Somerset  County;  inlet  drams 
several  Binall'  ponds:  outlet  into  Spencer  Strt^m;  art^,  approximately,  2.6  square 
miles;  elevation,  about  1,150  feet  (ban)metric^;  dam  commands  16-fcK)t  heiid  when 
pond  is  filled;. used  for  log  sluicing.  See  page  141  for  additional  information  regarding 
these  ponds. 

Spencer  Stream;  rises  in  T.  5,  R.  6,  western  Somerset  County;  flows  southwest- 
ward,  then  southea^stward,  into  Dead  River;  many  tributary  pcmds;  largest  are  Spen- 
cer Ponds,  which  reach  Spencer  Stream  by  way  of  Little  Spencer  Stream.  See  page  — 
for  additional  information  regarding  this  stream. 

Spring  Ijake;  T.  3,  R.  4,  western  Somerset  County;  outlet  to  Dead  River;  ar(.*a, 
flpproximately,  1.1  square  miles;  elevation,  about  1,260  feet  alx)ve  mean  sea  level 
.(l)arometric)  and  260  feet  above  D(»ad  River.  Called  by  Wells  ''Ixmg  Lake."  See 
page  140  for  additional  information  regarding  this  lake. 

Spruce  Pond;  Lexington  Township,  Somerset  County;  outlet  through  Witham 
Brook  to  Embden  Pond;  area,  0.35  square  mile  (Wells). 

Squaw  Brook;  rises  in  Fitzgerald  Pond,  near  Squaw  Mountain,  western  Piscata- 
quis County;  ^ows  southeastward  into  M(X)sehead  Lake. 

Stafford  Pond;  Ilartland  Township,  Somerset  County;  outlet  to  Moose  Pond  (to 
Sebastic(X)k  River);  area,  0.35  sc^uare  mile  (Wells). 

Starbird  Pond;  Hartland  Townsliip,  Somerset  County;  outlet  to  Moose  Pcmd  (to 
Selxasticook  River);  area,  0.35  scjuare  mile  (Wells). 

Stetson  Pond;  Stet.son  Township,  Penobscot  County;  outlet  to  Seba8ticcH»k  Lake; 
area,  about  2.5  s(iuare  miles  (Wells). 

Stony  Brook;  rises  in  c^entral  part  of  Highland  Township,  Somers(»t  County;  flows 
southeastward  into  Sandy  Stream,  a  tributary  of  Carraba.ssett  River. 

Stony  Brook;  rises  in  Thorndike  Township,  central  Somerset  County;  flows  south- 
eastward into  Mof)se  River. 

Stratton  Brook;  rises  on  Mount  Bigelow,  T.  4,  R.  3,  Franklin  C-ounty;  flows  west- 
ward and  northwestward  into  South  Branch  of  Dead  River. 
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Tee  Pond;  Jim  Pond  Township,  northern  Franklin  (\)unty:  outlet  to  Tim  Brr/jk 
fto  North  Branch  of  Dead  Riven. 

Ten  Thoua&nd  Acre  Ponds;  HfUithcTn  Umndar}'  of  MiHer>'  township,  (^a^nen. 
Somerset  County;  outlet  t4»  ('ha«M'  Stn»am  (to  KennetMH'  River). 

Three-Cornered  Pond;  Augusta  Township,  KennelMH*  County;  outlet  to  T<nru- 
Pond p;  elevation,  198  f<M»t. 

Threemile  Pond;  China  and  Windsor  townships.  Kennebec  County;  outlet  ti- 
Weber  Pond  (to  Kennebec  Riven;  area,  l.fi  scpiare  miles;  elevation,  180  Uh<. 

Tim  Brook;  riws  in  Tim  Pcmcl.  northern  Franklin  (Vmnty;  flows  northeastwanl 
into  North  Branc-h  of  Di'ad  River. 

Tim  Pond;  western  Kustis  Townshij),  northern  Franklin  County;  outlet,  Tim 
BnK)k. 

Tobey  Brook;  risers  alnnit  1^  mih*s  i«)uthea,«4t  of  South  Norridpewock.  Somen5*-t 
County;  flows  southwani  into  Martin  Strc^am  (into  Kennebec  River). 

Toby  Ponds;  T.  5,  R.  7,  w<'stem  Somers4»t  County;  outlet  to  Mot>ae  River. 

TogUB  Ponds;  Augusta  Township,  Kenneb(»c  (\>unty;  outlet  thnniph  T«i^is  River 
t*)  Kennebec  River;  area,  1  s<|uare  mil(»;  elevation,  188  fec*t.  Called  by  Wells  *  Wor- 
romotoguB  Pond." 

TogUB  Biver;  riwf«  in  Topus  Ponds,  Au^ista,  Township.  Kennebec  County:  flow? 
»>uthwestwanl  into  Kenn(*bec  River  at  Randolph,  opjxx««iie  (lardiner. 

Tolman  Pond;  Augusta  T(»wnshi]),  Kennebec  County;  outlet  into  Kennebt-c 
River  thmujjh  Sevenmile  BnK)k;  elevation,  about  210  feet. 

Tom  Fletcher  Stream;  ris<'s  in  Brassua  Township,  central  Somers«-t  (^^ouniy: 
flows  8outht»astwanl  into  M(kw*  River. 

Tomhe^an  Pond;  Middk*s<»x  (irant  Township,  i^asteni  Somerset  County;  outlet  int*- 
M(K)st»head  Lake  thmufjh  Tomhegan  Stn»am;  an»a.  approximately.  0.75  square  mil* 
(Wells). 

Tomhegan  Stream;  riws  in  T.  2.  R.  3,  ea,*<tem  Siimerset  County;  flows  stnithea^t- 
ward  into  Mo<)si'h(*a<l  Lake. 

Trout  Pond;  west -central  Piscataquis  County;  outlet  into  Middle  R<ja<*h  Pond. 

Tufts  Pond;  Kinj^field  Township,  Franklin  County;  outlet  to  Carrabasw^it  RivfT. 
area,  0.5  scjuare  mile  (Wells). 

Turner  Brook;  ris<'s  in  southern  part  of  Madison  Township,  JSomers^^t  County, 
flows  southeastward  into  Kennebec*  River  b(»tween  Xorridg(»wock  and  Skowhc^tyan. 

Turner  Pond;  Mos(X)W  Township,  Somers<»t  County;  outlet  into  Kennehin*  Riv«'r. 
elevation,  about  500  feet. 

Turner  Pond  (2);  Forsythe  and  Holeb  townships,  western  Somerset  County;  ou*- 
let  into  Holeb  Pond. 

Unity  (Twenty-flve  Mile)  Pond;  l-nity,  Bumham,  and  Troy  townships,  Wald* 
County;  outlet  lo  Scbaslictnik  River;  area,  aj)pn)ximately,  4.25  square  miles  (W>11> 

Upper  Churchill  Stream;  ris<*s  in  Bop;  Pon<l,  Bald  Mountains,  Moose  River  Plar- 
tation,  western  Somerset  County;  flows  southeastward  into  Long  Pond  (to  M<m»5. 
River). 

Viles  Pond;  Jim  Pond  Township,  northern  Franklin  (Vmnty;  outlet  into  North 
Branch  of  I)(»ad  River. 

Ward  Pond;  Sidney  Townshij),  Kenin'l)ec  County;  <mtlei  to  MeaaalonsktH*  Lakt . 
eleviUion.  about  iUO  f«»ct. 

Weber  Pond;  VassiiUjoro  Township.  Kennebec  County;  inlet  from  Thrt^emile  Pom; 
outlet  to  Kennebec  River;  area.  \A)  s<iuare  miles;  elevation,  138  feet. 

Weeks  Pond;  Brighton  Township,  Somerset  (Vmnty;  outlet  to  Wessenin.'^'i: 
Stream. 

Welhem  Pond;  Eustis  Township,  norih<'astern  Franklin  (bounty;  outlet  to  Tip. 

BrfX)k. 
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Wentworth  Pond;  Solon  and  Athens  townships,  S(>niera<»t  County;  outlet  into 
Wossenmsett  Stream;  area,  with  Bakers  Pond  (unnamed  on  available  maps),  approx- 
imately 1  square  mile  (Wells). 

WeflseruBBett  Stream;  rises  in  Weeks  Pond,  Brighton  Township,  Somerset 
County;  flows  southward  into  Kennebec  River  in  Skowhegan  Township;  drainage 
area  (Tenth  Census),  167  scjuaro  miles;  a  rapid  stream,  affording  numerous  sites  for 
power,  many  of  which  are  unimproved ;  flow  not  very  c<mstant. 

West  Brook;  rises  in  Highland  Township,  Somerset  County;  flows  eastward  into 
Sandy  Stream,  a  tributary  of  Carrabassett  River. 

West  Outlet  Ponds;  (»ast(»rn  Somerset  County;  outlet  (nnn  Moosehead  Lake  to 
Indian  Pond  (to  Kennebec  River):  area  of  three  ]K)nds,  approximately,  1.25  square 
miles  (Wells). 

Weymouth  Pond;  (^orinna  Township,  Peno!>scotC-ounty:  outlet  t<»  Little  Indian 
Pond  (to  Sebastic(X)k  River);  area,  0.4  scjuare  mile  (Wells). 

Whipple  Pond;  T.  5,  R.  7,  wc^stem  Somerset  County;  outlet  into  Spencer  Pond. 

Whitcomb  Brook;  rises  in  western  part  of  Moscow  Township,  Somerset  County; 
flows  southwestward  into  Kennebec  River. 

Whites  Pond;  Palmyra  Township,  Somerset  County;  outlet  into  Palmyia  Ponds 
(to  Sebasticook  River.) 

Williams  Stream;  rises  in  (^astern  Somerset  County;  flows  southeastward  into 
McKisehead  Lake. 

Wilsons  Pond;  Wayne  and  Monmouth  townships,  Kennebec  County;  inlet*  from 
Dexter  and  Cochnewagum  p<-)nds;  outlet  into  Lake  Annabessacook;  area,  about  0.9 
square  mile  (Wells). 

Wilsons  Pond;  T.  1,  R.  5,  eastern  Somerset  County;  cmtlet  into  Kennebec  River. 

Wilson  Stream;  rises  in  Temple  Township,  Franklin  County;  flows  southeastward, 
Hum  northeastward  into  Sandy  River. 

Wilton  Pond;  Wilton  Township,  Franklin  <^/ounty;  outlet  to  Sandy  River;  area, 
approximately,  1.25  scjuare  miles  (Wells).  This  is  probably  the  jxmd  called  "Wil- 
»ms"  by  Wells. 

Witham  Brook;  rises  in  Spruce  Pond,  Lexingt<m  Township,  Somerset  County; 
flows  southeastward  into  Embden  Pond. 

Withee  Pond;  southwestern  part  of  Mayfield  Township,  Somerset  County;  outlet 
thn)ugh  Gulf  Stream  to  Austin  Stream;  elevation,  about  1,360  feet. 

Wood  Pond;  Attcan  Township,  west-central  Somerset  County;  inlets,  Gander 
Breok,  W^ood  Stream,  and  Moose  River;  receives  also  drainage  from  a  number  of  small 
ponds;  outlet.  Moose  River;  area,  about  3.3  square  miles;  elevation,  1,158  feet.  See 
pa£?(^s  135-136  for  further  information  regarding  this  pond. 

Wood  Stream;  rises  in  Forsythe  Township,  wc^stem  Somerset  (/ounty;  flows  south- 
eastward thn)ugh  Little  Big  Wood  and  Little  Wood  ponds  into  Wo<k1  Pond  (to  Moose 
River). 

Wyman  Pond;  Brighton  Township,  Somerset  County;  outlet  into  Wesserunsett 
Stream;  area,  0.75  square  mile  (Wells). 

Youngs  Pond;  northeastern  Pleasant  Ridge  Township,  Somerset  County;  outlet 
into  Kennebec  River;  elevation,  about  1,300  feet. 
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olpvation  at Hi 

rainlaUat 17.  lK-19, 110-113 

diagram  showing 17 

ratio  of,  to  nm-off 110-113 

typhoid  leverat 201 

water  powers  at  and  near 126 

(tiirdiner  Pond,  data  on 144,217 

(tiis  works,  pollution  from 195 

( tazetteer  of  dvers,  lakes,  and  ponds  in  Ken- 
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( foologic  history,  outline  of 6-8 

(teology,  description  of 4-9 

drainage  affected  by 4-5 

<»<»orpe  Lake,  data  on 217 

Cilman  Pond,  date  on 142.217 

<t lactation,  effect  of,  on   Kennebec  topog- 
raphy       6-8 

<;oId  Brook,  data  on 217 

G  rtind  Falls,  water  power  at 128-129 
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snow  at 23 

<  1  rvat  Pond,  data  on 142. 143.217 

<1  rptat  Swamp,  data  on 144 
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( f  rponville,  elevation  at 16 

rainfall  at 20 

.snow  at 23 

t  f  rindstonc  Pond,  data  on 217 

c  ;ulf  Stream,  data  on 217 
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1  lalJ  Pond,  data  on 217 

I  lallowell,  typhoid  fever  at 201 

I  f anunond  Brook,  data  on 217 

Hancock  Pond,  data  on 142.217 

I  lartland,  water  powers  at 124 

I  layden  Lake,  data  on 143. 217 

I  leald  Ponds,  data  on 217 

1  leald  Stream,  data  on 217 

Ilicks  Pond,  data  on 217 

I  liggins  Stream,  data  on 218 

I  loleh  Falls,  water  powor  at 128 

Holol)  Pond,  data  on 144.218 

plan  of 1 

water  stomge  in 1.3<)-137, 144 

TloUingsworth,  Sumner,  on  log  driving ir»6 

Holway  Brook,  data  on 218 

Horse  Brook,  data  on 218 

Horseshoe  Ponds,  data  on 218 

Houston  Brook,  dat^i  on 218 

Hurricane  Falls,  fall  at 128 

Huston  Brook,  data  on 218 
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Ice,  effect  of,  on  flow 28, 31 

Indian  Pond,  data  on 143,144.218 

water  powers  near 127 

Indian  Stream,  data  on 218 

I  ron  Pond,  data  on 218 

Ironbound  Pond,  data  on 218 

Ironw^orks,  pollution  from 195 
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occurrence  of,  diagram  showing . . . , 181 
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Jackman,  elevation  at 16 

rainfall  at 20 
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Jackson  Brook,  data  on 218 

Jackson  Pond,  data  on 218 

Jamies  Pond,  data  on 143, 218 
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view  of 162 

Jerusalem  Pond,  data  on 142 

Jim  Pond,  data  on .142,218 

Jimmy  Pond,  data  on 218 

Johnson  Brook,  data  on 218 

Judkins  Pond,  data  on 142,218 
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Kelly  Brook,  data  on 218 

Kennel)ec  Log  Driving  Associat ion.  work  of.      131 

Kennebec  River,  chamcter  of 8 

de.scription  of 3-4 

diversion  of 7 

discharge  data  of o3-50, 118, 120, 149 

drainage  of 14 

floods  on 115-119 

flow  of.  effect  of  storage  on . . .  145-148, 158-162 
effect  of  storage  on,  diagrams  show- 
ing   160, 161 

regulation  of 131 

headwaters  of,  storage  on 132-138, 144 

water  available  in «^  148-162 

ice  industry  on 15-16 

improvement  of 166 

log  jam  on,  plate  showing 162 

navigation  of 15 

plan  and  profile  of 1 

pollution  of 168.  lsK-198 

See  nlso  Pollution. 

population  in  basin  of 189-191 
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and  diagram  showing 190, 191 

profile  of,  plate  showing 126 

survey  of 1 

topography  due  to .>-6 

valley  of,  typhoid  in ?l  1 

view  on 162 

water  of.  Bacillus  coli  in 172-177, 186 
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chemical  constituentvS  in 181-184, 197 

chlorine  in 181-184 

diagram  showing 181 

color  of 170-171, 172-177. 1S2-1K3. 196 

hardness  of 181 

microorganisms  in 184-186 

odor  of 172, 173-176, 182-183. 196-197 

quality  of 167-211 

turbidity  of. . .  168-170. 172-177, 182-183. 196 

typhoid  fever  from 205-211 

water  powers  on 122-123, 127 

water  supply  from 167, 199 

Konnef)ec  Water  Power  Co.,  work  of 131-132 
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Kibby  Strpam.  daU  on 219 

Kidder  River.  daU  on 219 

Kineo,  elevation  at 16 

rainfaU  at 17,20 

King  Fond,  data  on 142 

Kingfleld.  water  powers  at 123 

Knights  Pond.  daU  on 144, 219 

L. 

Lakes,  origin  of 8 

Hat  of 11-14 

relations  of 11-14 

See  also  lakes  and  ponds  desrribfd  in 

gazetteer 212-227 

Lazy  Tprn  Broolc,  data  on 219 

Lemon  Streani,  data  on 219 

Lcwiston.  evaporation  at 115 

evaporation  station  at,  plate  nbowing. .        26 

Levy,  E.  C. .  on  typhoid  fever 199 

Lily  Pond,  data  on 219 

Little  Alder  Stream.  daUi  on 219 

Little  Austin  Pond,  data  on 219 

Little  Big  Wood  Pond,  daU  on 219 
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Long  Falls,  fall  at 128 

Long  Pond,  dam  on,  plate  showing 128 

data  on 142. 1 4.1. 144, 219, 220 

plan  of 1 

water  powers  near 128 

water  storftgi-.  in i:«.  ViA-V.\:i.  142. 14:i.  144 

Loon  Pond,  data  on 220 

Lovejoy  Pond,  data  on 14.1. 219 
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Lower  Baker  Pond,  datii  on 144 

Lower  Churchill  Pond,  data  on 220 

Lower  Pond,  data  on 220 

Lower  Roach  Pond ,  i)la  n  of 1 

water  storage  in 137, 144 

Luflkin  Pond,  dula  on 142 

Luther  Pond,  data  on 220 
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McGrath  Pond,  data  on 143,220 

McGurdy  Pond,  data  on 22o 
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Maine,  evaporation  in lU* 
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pollution  by 192-lifc 

Map,  of  Kennebec  basin 3 
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Maranacook  Lake,  date  on 143.  :230 

Martin  Stream,  data  on :^ 
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diagrams  showing 152. 154. 155 

discussion  of isa-li* 
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rainfall  at 17.  Ja 

Merrill  Pond,  data  on '23i 

Merrymeeting  Bay,  population  and  area  in 
basin    of.   diagram    and     map 

showing 1«,191 

Mossalonskee  Lake,  data  on 143.23' 

MessalonskeeStream,  I>asinof,  storagiein.  143  lH 

data  on il' 

discharge  data  of 9CMC.  1::. 

diversion  of 7 

drainage  of 54 

low  water  on Ul 

pollution  of '/*» 
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gram and  map  showing 190, 1^1 

typhoid  fever  from 3^1 

water  of,  Bacillus  coli  in 177-lM 

bacteria  in ITT-l^l 

color  of 177-:*. 

quality  of 167, 171-1-: 

turbidity  of im,  177-lv 

water  powers  on 125-li>i.  1-*- 

water  supply  from 167.  I9y.  J.*: 

Michael  Stream,  date  on 22' 

Microorganisms  In  Kennebec  wat<»r l$4-:>*5 

Middle  Roach  Pond,  plan  of 1 

water  storage  in 137. 1*4 

Mill  Pond,  data  on ici.2.^' 

Mill  Strt^am,  date  on i.'' 

Millinocket,  evaporation  at ::j 

Mink  Brook,  data  on ~- 

Mink  Ponds,  data  on 2:. 
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discharge  data  of •  ~ 
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Moose  Brook,  date  on 2z: 
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Moos(»  River,  basin  of, water  storage  in.  133, 142, 144 
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discharge  data  on riM»4, 121,  l« 
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Moofio  River,  low  water  on 121 

plan  and  profile  of 1 

water  powers  on 128 

Moosehead  Lake,  data  on 221 

drainage  of 9 

gage  heights  on 70-76, 132 

outlet  of,  headgates  at,  plate  showing. .      128 

population  In  basin  of 189 

population  and  area  in  basin  of,  dia- 
gram and  map  showing 190, 191 

water  of,  use  of 131 

water  storage  in 132-133, 144 

amount  available  for 150-151 

amount  required  for 156-158 

diagram  showing 157 

effect  of,  on  stream  flow . .  145-148, 158-162 

diagrams  showing 160, 161 

mass  curves  of 153-158 

diagrams  showing 152, 154, 158 

Mon's  Bog  Stream  Pond,  data  on 144 

Morrill  Pond,  data  on 144 

Mosquito  Pond,  data  on 144, 221 

Mosquito  Rips,  fall  at 128 

Moxie  Falls,  height  of 128 

Moxio  Pond,  data  on 138.144,221 

Moxie  Stream,  data  on 221 

drainage  of 10, 14 

water  powers  on 128 

Mountain  Pond,  data  on 221 

Muddy  River,  data  on 221 

Mud  Pond,  data  on 221 

Muskrat  Pond,  data  on 221 

N. 

Narrows  Pond,  data  on 143, 221 

Natanis  Pond,  data  on 222 

Nehumkeag  Pond,  data  on 222 

Nequasset  Brook,  data  on 222 

Noquasset  Pond,  data  on 144, 222 

N<*wport,  water  power  at 125 

Now  Sharon,  water  power  at 124, 130 

Nokomis  Pond,  data  on 222 

N  orcross  Brook,  data  on 222 

Norcross  Pond,  data  on 142,222 

North    Anson,    discharge    at,    effect     of 

storage  on 146-148 

discharge  data  at  and  near 41-48, 

Sl-Wi.  120.121,149 

water  powers  at 123-124 

North  Boundary  Pond,  data  on 222 

North  Pond,  data  on 142, 143, 222 

Northwest  Boundary  Pond,  data  on 222 

O. 

Oak  Pond,  data  on 222 

Oakland,  pollution  at 199  j 

water  powers  at 125, 130 

Odor  of  water,  data  on 172, 

173-176, 182-183, 196-197 
Orgi^nisms,  microscopic,  in  Kennebec  wa- 
ter   184-186 

Otter  ponds,  data  on 144, 212 

P. 

Palmyra  Ponds,  data  at 143. 222 

I^ajHjr  and  pulp  mills,  pollution  by 192-193 
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Parker  Pond,  data  on 222 

Parlln  Pond,daUon 142,222 

Parlin  Stream,  data  on 222 

Pattee  Pond,  data  on 143,222 

Perham  Stream,  data  on 222 

Phillips,  water  power  at 124 

Pleroe  Pond,  data  on 139, 144,222 

outlet  of,  water  power  on 129 

Plttsfleld,  water  powers  at 124-125 

Pleasant  Pond,  data  on 148, 144, 223 

Pleasant  Pond  Stream,  data  on 223 

water  powers  on 129 

Pleistocene  epoch,  effect  of,  on  Kennebec 

topography 6^ 

Plymouth  Pond,  data  on 143, 223 

Pocket  Pond,  data  on 223 

Pollution,  discussion  of 188-196 

effects  of 195-196 

sources  of 188-196 

map  showing 191 

Ponco  Ponds,  data  on 223 

Ponds,  formation  of 8 

list  of 11-14 

Sfe  also  Gazetto(>r. 

relations  of *. 11-14 

See  also  particular  pond*. 

Poplar  Brook,  data  on 223 

Population,  data  on 15, 189 

Porters  Pond,  data  on 142 

Precipitation,  ratio  of  run-off  to 106-113 

records  of 16-24, 116 

See  also  Rainfall;  Snow. 

Prong  Pond,  data  on 223 

Pulp.    See  Paper  and  pulp. 

Purgatory  ponds,  data  on 143, 223 

Q. 
Quality  of  water 167-211 

R. 

Rail  carriage  of  logs,  cost  of 165-166 

Rainfall,  diagram  showing 22 

records  of 16-22 

relation  of,  to  Waterville  typhoid  epi- 
demic        206 

Rainfall  station,  plate  showing 26 

Rapid  Stream,  data  on 223 

Rating  table,  construction  and  use  of 27 

Redington  Brook,  data  on 223 

Redington  Pond,  data  on 223 

Reed  Brook,  data  on 223 

Relief,  description  of 9 

Richard  Pond,  data  on 223 

Richmond,  chlorine  at.  diagram  showing. . .      187 

quality  of  river  water  at 186-188, 200 

typhoid  fever  at 201, 211 

water  supply  at 200 

RippI,    W.,   method   of  computing  water 

supply  by 150 

Rivers,  data  concerning 212-227 

Ritt  Brook,  data  on 223 

RoSbh  Ponds,  data  on 223 

Roach  River,  basin  of,  storage  in 137 

data  on 223 

•     discharge  data  on 64-70,121,149 

drainage  of . . , , , H 
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water  powers  on 128 

Roach  River  (P.  O.),  discharge  data  at....  64-70, 

121,149 

elevation  at 16 

rainfall  at 20 

Robinson  Fond,  data  on 144, 223 

outlet  of,  data  on 223 

Rock  I'ond,  data  on 223 

Rockwood,  cable  station  at,  plate  showing.        26 

discharge  data  near 59-64, 121, 149 

water  power  near 128 

Rogers  Fond,  daU  on 143,223 

Rolling  Dam  Brook,  data  on 224 

Round  Mountain  Lake,  data  on 224 

Round  Pond,  data  on 224 

Rowe  Fond,  data  on 142,224 

Rowe  Pond  Stn^am,  data  on 224 

Run-off,  definition  of 29 
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Saddlerock  Ponds,  data  on 224 

Sally  Fond,  data  on 224 

Salmon  Stream,  data  on 224 

Sanborn  Pond,  data  on 143, 224 

Sand  Fond,  data  on 224 

Sandy  Fond,  data  on 142,143,224 

Sandy  River,  basin  of,  stonige  in 142, 144 

data  on 224 

discharge  data  of 86-90, 121, 149 
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former  course  ol 7 

low  water  on 121 
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gram and  map  showing 190, 191 

water  powers  on 124, 130 

Sandy  River  Ponds,  data  on 142. 224 

Sandy  Stream,  data  on 224 

drainage  of 10 

Savage  Fond,  data  on 224 

Sebastian  Lake,  data  on 143, 224 

Sebasticook  River,  basin  of,  storage  in. ..  143, 144 

data  on 224 

drainage  of 14 

population  and  area  in  basin  of,  dia- 
gram and  map  showing 190, 191 

water  powers  en 124-120, 130 

Sebleys  Fond,  data  on 224 
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Second-foot,  definition  of 28 

Severunile  Brook,  (lata  on 225 

Sewage,  pollution  by 188  19.>,  197 

Shallow  Pond,  data  on 22o 

Shawmut,  water  power  at 122 

Shed  Fond,  aata  on '22o 

Sibley  Fond,  data  on 144 

Slcinncr  Fond,  data  on 143,22.') 

Skowhegan,  water  power  at 122. 127 

Smith,  George  Otis,  on  geology  of  Kennel  tec. 

basin *l-y 

Smith  Pond,  data  on 22.5 

Snow,  storage  by 23-24 

Snow  Pond,  data  on 225 

Socate^in  River,  data  on 225 
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rainfall  at  30 

Solon  Ferry,  water  power  near 127 

Somerset  Railway,  logcarrying  rates  of. . .  165-Ir<i 

South  Boundary  Pond,  data  on 

Spectacle  Pond,  data  on 

Spencer  Ponds,  data  on 142, 144,225 

plan  of 1 

Spencer  Rips,  fall  at I2S 

Spencer  Stream,  dam  on,  use  of 141 

data  on 225 

drainage  of lO 

Spring  Lake,  daU  on 140, 142,  "225 

plan  of I 

Spruce  Pond,  data  on Ifi.  225 

Squaw  Brook,  data  on 2ii 

Stafford  Pond.  daU  on 143,  ill 

Starbird  Pond,  data  on 14:>.  Jl^' 

Stetson  Pond,  data  on 143. 2i) 

Stony  Brook,  data  on '225 

Storage-    See  Water  storage. 
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flow  of.    See  Stream  flow. 
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pollution  of.    See  Pollution. 

relations  of 9-11 

Strong,  water  power  at 1C»* 

Stuarts  Ponds,  data  on 14- 

Surveys,  plans  and  profiles  of 1 

Sylvester  Pond,  data  on \C 
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Taylor  Pond,  data  on 14. 
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76-SMlK,FJ0. 121.  J 
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diagram  showing 
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Threcmile  Fond,  data  on 144.2. 
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Tim  Brook,  data  on ~ 

Tim  Pond,  data  on 142,  i 


INDEX. 


235 


Page. 

Toby  Brook,  data  on 22fi 

Toby  Pond,  data  on 226 

Tf>piis  Pond,  data  on 144, 226 

Tolman  Pond,  data  on 226 

Tom  Fletcher  Strpam,  data  on 226 

Torahegan  Pond,  data  on 144,226 

Tomhegan  Stream,  data  on 226 

Topography,  description  of 2-4 

Transportation,  character  of 16 

Trout  Pond,  data  on 226 

Tufts  Pond,  data  on 142, 226 

Turbidity,  data  concerning 16H-170. 

172-181,182-183,106 

Turner  Brook,  data  on 226 

Turner  Pond,  data  on 226 

Twenty-five  Mile  Pond,  data  on 143. 226 

Tyijhoid  fever  epidemic,  causes  of.  198, 203-307. 209 

(xjcurrenoe  of 198-21 1 
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A.     SAGEBRUSH   UPLAND  SOUTH  OF  FREEDOM,  SHOWING 


UNDERGROUND  WATER  IN  SANPETE  AND  CENTRAL 

SEVIER  VALLEYS,  UTAH. 


By  G.  B.  RicHABi>soN. 


INTRODUCnOK. 

Sanpete  and  central  Sevier  valleys  are  situated  at  the  border  of 
the  Basin  Range  and  Plateau  provinces  in  south-central  Utah.  They 
are  bounded  on  the  east  by  the  Wasatch  and  Sevier  plateaus  and  on 
the  west  by  the  Gunnison  Plateau  and  the  Valley  and  Pavant  ranges, 
and  are  drained  by  Sevier  River,  which  empties  into  Sevier  Lake  in 
the  Great  Basin.    (See  fig.  1,  p.  6.) 

These  valleys  rank  with  the  richest  parts  of  the  State.  They  were 
occupied  a  few  years  after  the  Mormon  pioneers  founded  Salt  Lake 
City,  in  1847,  when  settlements,  which  soon  became  thriving  farm- 
ing communities,  were  established  where  water  for  irrigation  was 
most  available.  A  variety  of  crops,  especially  wheat,  are  success- 
fully grown,  and  the  valleys  are  popularly  known  as  the  "  granary 
of  Utah."  Sheep  raising  is  also  an  important  industry,  the  adjacent 
highlands  being  used  for  summer  pastures.  The  climate  is  arid,  and 
there  is  a  striking  contrast  between  those  areas  which  in  their  natural 
state  are  covered  with  sagebrush  and  grease  wood  and  the  fruitful 
cultivated  tracts.  (See  PI.  I,  A  and  B.)  Trees  are  normally  absent 
in  the  valleys,  but  they  flourish  to  a  limited  extent  on  the  adjacent 
highlands,  w^here  there  are  thin  growths  of  quaking  aspen,  scrub 
oak,  and  stunted  conifers.  Irrigation  is  necessary  for  the  produc- 
tion of  crops.**  Canal  systems  are  maintained  by  San  Pitch  Creek  and 
Sevier  River,  and  the  mountain  streams  are  tapped  by  ditches  near 
the  mouths  of  the  canyons,  but  this  supply  is  insufficient  and  atten- 
tion is  being  turned  to  the  subterranean  store. 

This  report  is  a  preliminary  statement  of  the  general  conditions 
of  occurrence  of  underground  water  in  Sanpete  and  central  Sevier 
valleys.  The  field  work  was  carried  on  in  cooperation  with  Sanpete 
and  Sevier  counties  through  the  State  engineer,  Mr.  Caleb  Tanner, 
who  detailed  Mr.  C.  S.  Jarvis  to  collect  the  data  embodied  in  the  list 
of  springs  and  wells  on  pages  51-60. 


*  Dry  farming  has  not  yet  been  extensively  practiced  here. 
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TOPOGRAPHY. 


Sanpete  and  central  Sevier  valleys  are  structural  troughs  filled 
with  "  wash ''  derived  from  the  adjacent  highlands.  They  trend 
northeast  -  southwest,  and  are  occupied  by  relatively  small  streams. 
Sevier  River  draining  the  southern,  and  its  tributary,  San   Pitch 


FiQ.  1. — Map  of  Utah,  showing  position  of  Sanpete  and  central  Sevier  yaUeys. 

Creek,  the  northern  valley.     Each  valley  is  about  45  miles  in  length 
and  averages  6  miles  in  width. 

The  main  central  streams  have  a  number  of  tributaries,  the  more 
important  of  which  flow  from  the  eastern  plateaus,  where  the  pre- 
cipitation is  greater  than  on  the  relatively  low  and  narrow  western 
highlands.     The   streams   flow    perennially   within    the   mountains, 
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where  they  occupy  steep,  narrow  valleys,  but  at  the  mouths  of  the 
canyons  the  discharge  is  largely  diverted  bj'  irrigation  canals,  and  the 
lower  courses  in  the  broad  lowlands  are  generally  dry,  except  during 
floods.  The  chief  tributaries  of  San  Pitch  Creek  are  Cottonwood, 
Pleasant,  Cedar,  Oak,  Canal,  Ephraim,  Willow,  Manti,  Sixmile,  and 
Twelvemile  creeks,  all  of  which  have  small  drainage  areas  on  the 
Wasatch  Plateau.  Salina  Creek,  draining  255  square  miles,  is  by  far 
the  largest  tributary  stream.  It  flows  in  the  depression  between 
the  Wasatch  and  Sevier  plateaus  and  joins  Sevier  River  13  miles 
above  Gunnison.  The  other  important  tributaries  of  the  Sevier 
in  its  central  vallev  are  Lost  and  Monroe  creeks,  which  rise  in  the 
Sevier  Plateau. 

The  elevation  of  Sanpete  and  central  Sevier  valleys  ranges  from 
5,000  feet  above  sea  level  in  their  lower  parts  to  about  6,000  feet  at 
the  upper  border  of  the  lowlands,  above  which  the  mountains  rise 
from  2,000  to  5,000  feet  higher. 

Gunnison  Plateau,  bordering  Sanpete  Valley  on  the  west  and  sep- 
arating it  from  Juab  Valley,  is  35  miles  long  and  varies  from  2  to 
8  miles  in  width.  The  plateau  is  considerably  dissected,  and  only 
remnants  of  its  former  surface  are  preserved  by  horizontal  beds  of 
limestone.  At  its  northern  end  the  plateau  has  an  elevation  of  almost 
10,000  feet,  but  it  slopes  southward  and  merges  into  Sevier  Valley  at 
Gunnison.  A  sparse  growth  of  vegetation  is  supported  on  the  Gun- 
nison Plateau,  from  which  only  a  few  feeble  streams  are  tributary 
to  Sanpete  Valley. 

The  Wasatch  Plateau  borders  Sanpete  Valley  on  the  east  and  ex- 
tends as  far  south  as  the  vallev  of  Salina  Creek.  The  crest  of  the 
plateau  is  underlain  by  Cretaceous  and  Tertiary  sediments,  which,  on 
the  east,  form  a  wall  of  erosion,  bcA^ond  which  the  surface  slopes  to 
Castle  Valley,  a  lowland  underlain  by  shale,  which  separates  the 
plateau  from  the  San  Rafael  sw^ell.  On  the  west  the  Wasatch 
Plateau  slopes  toward  Sanpete  Valley,  conforming  w^th  a  great 
monoclinal  flexure.  The  Wasatch  Plateau  is  comparatively  well 
timbered  and  is  the  source  of  a  number  of  perennial  streams. 

Sevier  Plateau  forms  the  greater  part  of  the  eastern  boundary 
of  Sevier  Valley,  above  which  it  rises  abruptly,  and  extends  from  the 
valley  of  Lost  Creek  far  to  the  south  of  the  area  under  consideration. 
Its  culminating  point  is  Monroe  Peak,  whose  elevation  is  11,240 
feet.  The  plateau  is  underlain  by  a  series  of  igneous  rocks,  chiefly 
Tertiary  tuffs  and  lavas.  The  East  Fork  of  Sevier  River  receives  a 
considerable  part  of  the  drainage  of  Sevier  Plateau,  but  Monroe 
Craek  is  the  only  important  stream  that  drains  directly  from  it  into 
the  area  here  considered. 

Central  Sevier  Valley  is  bounded  on  the  west  by  the  Pavant  and 
Valley  mountains,  which  are  the  easternmost  parts  of  the  Basin 
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Ranges  in  this  latitude.  The  Pavant  Mountains  are  about  35  miles 
long  and  from  4  to  12  miles  wide  and  are  miich  dissected,  their  crest 
forming  a  narrow  ridge  about  10,000  feet  in  elevation.  The  range  is 
but  fairly  well  timbered  and  only  a  few  small  creeks  flow  from  it  to 
the  valley.  The  eastern  slopes  are  underlain  by  east-dipping  strata, 
which  unconformably  overlie  Paleozoic  limestone.  The  Valley 
Mountains  lie  between  the  Gunnison  Plateau  and  the  Pavant  Moun- 
tains, of  which  they  are  a  faulted  offset.  They  are  25  miles  long, 
average  5  miles  in  width,  and  are  about  7,000  feet  high.  They  are 
practically  bare  of  vegetation  and  give  rise  to  no  important  streams. 

GEOrX>GY, 

Sanpete  and  Sevier  valleys  are  represented  on  the  map  of  the 
Wheeler  Survey  *»  and  are  described  in  Dutton's  report  on  the  geolog} 
of  the  High  Plateaus  of  Utah,*'  but  no  detailed  geologic  work  has  yet 
l>een  done  in  this  region.  The  character  and  structure  of  the  rocks 
are  fairly  well  known,  however,  and  the  following  brief  summary, 
together  with  the  maps  and  sections  (Pis.  II,  III,  V,  and  VI),  indi- 
cates the  general  geologic  conditions  of  occurrence  of  underground 
water.  • 

The  rocks  of  these  valleys  can  conveniently  be  classified  as  con- 
solidated ''  bed  rocks,"  which  outcrop  chiefly  on  the  highlands,  and 
unconsolidated  deposits,  which  occur  in  the  broad  central  valleys. 
Strata  of  Mesozoic  and  Tertiary  age  occupy  the  greater  part  of  the 
highlands,  and  igneous  rocks  ai'e  found  in  their  extreme  southern 
portion.  The  valleys,  on  the  other  hand,  are  underlain  to  con- 
siderable depths  by  debris  derived  from  the  disintegration  of  the 
adjacent  highlands.  The  underground  water  occurs  chiefly  in  the 
unconsolidated  deposits,  but  water  contained  in  the  bed  rocks  i& 
locally  important. 

BED  ROCKS. 

JURASSIC   SYSTEM. 

So  far  as  known,  the  oldest  rocks  of  Sanpete  and  Sevier  val- 
leys are  of  Jurassic  age.  They  consist  of  a  considerable  but  undeter- 
mined thickness  of  fissile  clay  shales,  generally  drab  in  color,  but 
locally  red,  with  some  intercalated  layers  of  drab  sandstone  ranging 
in  thickness  from  a  few  inches  to  a  few  feet.  Lenses  of  gypsum  and 
rock  salt  are  irregularly  interl^dded  throughout  the  formation. 
These  rocks  outcrop  in  a  range  of  low  hills,  about  30  miles  long  and 
2  miles  wide,  that  extend  along  the  eastern  margin  of  Sevier  Valley 
from  Glenwood  to  the  vicinity  of  Mayfield.    A  less  extensive  outcrop 

•U.  S.  Geog.  Surv.  W.  100th  Mer.,  Atlas. 

*Dutton,  C.  E.,  Geology  of  the  High  Plateaus  of  Utah:   U.  S.  Geog.  and  Geol.   Sarr. 
Rocky  Mt.  Region,  1880. 
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occurs  in  the  center  of  the  valley,  mostly  west  of  Sevier  River,  be- 
tween Redmond  and  Gunnison.  On  the  east  a  fault  causes  these 
Jurassic  strata  to  abut  against  Tertiary  beds,  as  mentioned  later, 
but  relations  are  generally  concealed  by  Quaternary  deposits.  The 
hills  are  practically  bare  of  vegetation,  and  the  soft  beds  have  been 
eroded  into  badland  topography.  These  rocks  are  of  no  value  in 
the  recovery  of  underground  water.  They  exert,  however,  an  impor- 
tant deleterious  influence  upon  the  character  of  streams  with  which 
they  come  in  contact  because  of  the  ready  solubility  of  their  inter- 
bedded  salt  and  gypsum. 

CRETACEOUS    SYSTEM. 

The  Cretaceous  system  is  represented  by  two  divisions,  the  Col- 
orado and  the  Laramie.  A  small  outcrop  of  rocks  of  Colorado  age 
occurs  in  the  valley  of  Salina  Creek  just  above  the  mouth  of  the 
canyon,  about  3  miles  from  Salina.  These  are  a  thin-bedded  buflF 
sandstone,  with  subordinate  drab  shale  carrying  Inoceramys  lahia- 
tu8,^  At  the  western  limit  of  their  outcrop  the  Colorado  strata  stand 
almost  vertical  and  are  directly  overlain  by  horizontal  Eocene  beds. 
Because  of  their  limited  exposure  these  rocks  also  are  unimportant 
in  the  recovery  of  underground  water. 

Sandstones  and  shales  provisionally  referred  to  the  Laramie  divi- 
sion of  the  Cretaceous  occupy  a  much  greater  area.  The  coal-bearing 
Laramie  beds  of  Carbon  County,  which  outcrop  along  the  eastern 
scarp  of  the  Wasatch  Plateau,  are  conformably  overlain  by  massive, 
loose-textured,  buff  sandstone,  with  subordinate  interbedded  buff  shale. 
The  thickness  of  these  rocks  has  not  been  determined,  but  it  amounts 
to  several  hundred  feet.^  They  locally  cap  the  plateau  and  outcrop 
along  its  middle  western  flanks  east  of  Sanpete  Valley  as  far  as 
Spring  Creek,  and  are  exposed  farther  south  in  the  valleys  of 
several  creeks  that  have  cut  deeply  into  the  Wasatch  monocline. 

The  only  fossils  that  have  been  found  in  this  formation  on  the 
Wasatch  Plateau  are  a  few  obscure  fragments  of  leaves,  but  in  what 
is  probably  the  same  formation,  in  a  fault  block  south  of  Manti,  in 
which  the  Sterling  coal  ^  occurs,  a  number  of  plant  remains  have  been 
found.  Among  them  F.  H.  Knowlton  recognizes  Sahal?  cf.  Saha- 
lites  Grayanns^  Asimina  eoceiiica?  Tjesq.,  and  Salix  sp.  ?  From  these 
he  concludes  that  the  formation  is  probably  of  Laramie  age. 

At  many  localities  on  the  Wasatch  Plateau  these  rocks  are  overlain, 
apparently  conformably,  by  Eocene  strata.  Different  sections  at  the 
base  of  the  known  Tertiary,  however,  show  deposits  so  diverse  and 

•  Determined  by  T.  W.  Stanton. 

» Taff,  J.  A.,  Book  Cliffs  coal  field.  Utah :  Bull.  U.  S.  Geol.  Survey  No.  285,  p.  292. 

'^  Richardson,  G.  B.,  Coal  In  Sanpete  County,  Utah  :  Bull.  U.  S.  Geol.  Survey  No.  285, 
p.   280. 
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thicknesses  so  diflFerent  that  there  is  no  conformity  in  the  sense  of  a 
succession  of  widespread,  uniform,  uninterrupted  deposits.  In  the 
vicinity  of  Sterling  a  distinct  local  unconformity  is  marked  by  flat 
Tertiary  beds  resting  on  highly  inclined  Laramie  ( ?)  sandstone. 

The  sandstone  on  the  flanks  of  the  AVasatch  Plateau  is  a  probable 
source  of  artesian  water.     (See  p.  22.) 

UNDETERMINED    AGE. 

A  considerable  thickness  of  red  and  buflF  conglomerate  and  sand- 
stone, amounting  to  at  least  2,000  feet,  is  exposed  on  the  easterii 
flanks  of  the  Pavant  Mountains  and  Gunnison  Plateau.  The  con 
glomerate  is  composed  of  romided  pebbles  of  quartzite  and  subonli- 
nate  limestone  of  variable  size,  up  to  1  foot  in  diameter,  embe<ld»:'i 
in  a  sandy  matrix.  The  main  mass  of  conglomerate  is  overlain  bv 
fine-textured  sandstone,  but  intercalated  with  the  sandstone  there  aiv 
also  beds  of  conglomerate.  Drab  shale  of  minor  importance  is  locally 
interl)edded  with  the  sandstone.  In  the  valley  of  upi:)er  Com  Creek, 
about  8  miles  northwest  of  Elsinore,  the  basal  conglomerate  rests  upon 
the  eroded  surface  of  steeply  tilted  Paleozoic  sediments,  and  a  sinii 
lar  conglomerate  overlies  upturned  Carboniferous  strata  at  the  east- 
ern base  of  Mount  Xebo,  about  15  miles  northwest  of  Fountain 
Green.  These  conglomerates  and  sandstones,  both  on  the  Gunnis*»r. 
Plateau  and  on  the  Pavant  Mountains,  are  overlain  in  apparent  con 
formity  by  strata  of  Eocene  age,  but  no  fossils  have  been  found  in 
either  the  conglomerate  or  the  sandstone,  and  the  age  of  the  rocks  i- 
as  vet  undetermined.  The  disconnected  areas  that  have  the  same 
color  on  the  map  are  grouped  together  only  provisionally. 

The  conglomerate  sandstone  formation  on  the  eastern  flank  of  tlit 
Pavant  Mountains  is  likely  to  prove  a  source  of  artesian  water. 
(Seep.  23.) 

TERTIARY    SYSTEM. 

Strata  of  Eocene  age  outcrop  on  the  summit  and  western  flanks  of 
the  Wasatch  Plateau,  on  the  summit  and  eastern  part  of  the  Gunni 
son  Plateau,  and  on  the  eavStern  slope  of  the  valley  and  Pavant  Mour. 
tains,  and  also  form  low  ridges  in  Sevier  and  Sanpete  valleys.     The?^ 
Tertiary  sediments  consist  of  at  least  2,000  feet  of  drab,  green,  aiii 
red  shales,  buff  and   reddish  sandstones,  and  whitish,  fresh-wate: 
limestones.     The  stratigraphy  is  varied,  and  even  adjacent  section^ 
are  rarely  alike.     Numerous  fresh-water  fossils,  including  Sphrerifi^. 
Planorhis^  Phym^  Goidohasis^  and  Vicipara^^  occur  in  these   rock-, 
which  are  referred  to  the  Wasatch  stage  of  the  Eocene.     The  fol 
lowing  section  was  measured  west  of  Wales. 


a  Identified  bv  W.  II.  Dall. 
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Oeneralizcd  section  of  Eocene  rocks  on  Gunnison  Plateau  west  of  Wales. 

Feet. 

Fine-textured  white  limestone 100-f- 

Interval  of  talus 100 

Gray    limestone 10 

Brown  sandstone 10 

Interval  of  talus 150 

Brown  sandstone 5 

Drab  limestone 15 

Brown  sandstone 10 

Drab  limestone 5 

Interval  of  talus 100 

White  limestone 10 

Drab  shale 50 

Buff  limestone 15 

Drab  shale 50 

Interval  of  talus 150 

Drab  limestone 10 

Drab  shale  with  streaks  of  purple  shale 150 

Brown  sandstone 20 

Drab  shale  with  few  thin  beds  of  limestone 250 

Brown   sandstone 5 

Drab  shale 25 

Brown   sandstone 10 

BuflP  shale 100 

Gray  limestone 25 

Black  limestone 5 

Coal  and  bone __  7 

Black  limestone 10 

I>ark  shale 15 

Brown  sandstone 10 

l>rab  shale 10 

Gray  limestone 5 

i:uflf  shale 40 

Sandstone    ■. 10 

The  coal  noted  above  is  locally  important,"  but  is  not  of  widespread 
occurrence. 

Younger  Eocene  strata  outcrop  in  low  ridges  in  Sanpete  Valley, 
extending  northward  from  Manti.  They  dip  westward  at  low  angles 
and  their  outcrops  are  surrounded  by  Quaternary  deposits  w^hich  con- 
ceal relations  with  the  underlying  rocks  exposed  on  the  flanks  of  the 
adjacent  plateau.  These  younger  rocks  consist  of  light-colored  sand- 
stone, shale,  and  limestone,  including  a  bed  of  oolitic  limestone,  and 
contain  well-preser\^ed  specimens  of  fishes,  turtles,  etc.  Cope  ^  named 
them  the  Manti  beds  and  regarded  them  as  middle  Eocene,  corre- 
sponding to  the  Wind  River  stage.  Because  of  insufficient  knowl- 
edge concerning  the  base  of  the  formation  it  is  not  differentiated  here, 

« Richardson,   G.    B.,    Coal    In    Sanpete   County,    Utah :  Bull.    U.    S.    Geol.    Survey   No. 
285,  p.  292. 

^  Cope,  E.  Dm  The  Manti  beds :  Am.  Naturalist,  vol.  14,  1880,  p.  303. 
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but  is  mapped  as  Eocene,  together  with  the  strata  referred  to  tht- 
Wasatch  stage. 

The  varying  stratigraphy  of  Eocene  strata,  the  prevalence  of 
shale  and  limestone,  and  the  minor  occurrence  of  more  pervious 
strata  render  the  rocks  of  little  importance  as  water  reservoirs.  Yet 
these  relatively  impervious  beds  serve  to  confine  water  in  the  un<ler- 
lying  sandstones  and  conglomorates,  and  are  thus  important  factor^ 
in  the  o(*currence  of  artesian  water. 

lONBOrS    ROCKS. 

Igneous  rocks  are  unimportant  as  water  reservoirs  in  Sanpete  an ' 
Sevier  valleys,  for  they  occupy  small  areas  and  are  massive,  fin* 
textured,  and  of  low  porosity.  Their  occurrence  is  chiefly  restrictetl  to 
the  upper  part  of  central  Sevier  Valley,  to  the  Sevier  Plateau  sor.ili 
and  east  of  Richfield,  and  to  the  base  of  the  Pavant  Range,  west  n' 
Elsinore.  Thev  constitute  the  northern  end  of  a  mass  which  is  wci! 
developed  farther  south.  These  rocks  are  for  the  most  part  a  com 
plex  series  of  lavas  that  were  poured  out  upon  erodetl  surfaces  vi 
the  underlying  strata  at  different  intervals  in  Neocene  time.** 

VALLEY  DEPOSITS. 
QUATERNARY   SYSTEM. 

The  broad  central  floor  of  Sanj>ete  and  Sevier  valleys  is  com|X)>rl 
of  fine-textured  soils,  chiefly  sand  and  clay  loam,  but  toward  ilu 
highlands  the  material  becomes  coarser  and  the  mountains  are  flankeii 
by  alluvial  fans  and  slopes  consisting  of  sand  and  gravel,  with  siil- 
ordinate  clay,  the  coarser  material  preponderating  near  the  monii 
tains.  These  deposits  are  derived  from  the  disintegration  of  t!i' 
adjacent  highlands  and  transported  to  the  valley  by  streams.  1: 
their  mountain  courst^s  the  volume  and  velocity  of  the  creeks  are  o>n 
siderable,  especially  during  floods,  and  their  carrying  ]>ower  is  pn 
portionally  large,  but  upon  entering  the  valley  both  volume  aiui 
velocity  decrease,  the  result  being  that  the  coarser  materials  carrin 
by  the  streams  are  dropped  near  the  base  of  the  highlands  while  ih- 
finer  debris  is  borne  farther  into  the  lowlands.  Alluvial  fans,  coi 
sisting  of  heterogeneous  masses  of  coarse  sand  and  gravel,  are  tliu- 
formed  about  the  mouths  of  the  canyons  (PL  I,  ^4),  and  allmii! 
slopes  accumulate  along  the  base  of  the  mountains  between  the  creek  . 
chiefly  as  the  result  of  torrential  storms. 

The  deposits  beneath  the  surface  of  the  broad  valleys  consist  i  : 
gravel,  sand,  and  clay,  the  thickness  of  which  is  considerable.  W 

•  Dutton,  C.  E.,  GeoloBy  of  the  High  Plateaus  of  Utah  :  U.  S.  Geog.  and  Geol.  Sur 
Rocky  Mt.  Region,  1880. 
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unknown;  minimum  depths  in  the  main  part  of  the  valley^  are  530 
feet  in  Sevier  and  650  feet  in  Sanpete  Valley,  as  shown  by  two  wells," 
in  neither  of  which  was  consolidated  rock  found. 
Alternating  beds  of  gravel,  sand,  and  clay,  from  5 

a   few  inches  to  many  feet  in  thickness,  are  en- 
countered  in   driving  wells.      Few   records   have 
been  kept,  however,  and  the  detailed  underground 
distribution  of  the  valley  deposits  remains  to  be 
determined.     In  general,  coarse  material  prepon- 
derates   near    the    highlands    and    finer    textured 
debris  is  more  abundant  in  the  lowlands,  the  incli- 
nation of  the  deposits  being  toward  the  valleys,  in 
the  attitude  of  deposition.     Sections,  even  of  neigh- 
boring wells,  can  rarely  be  correlated,  which  im- 
plies that   the  deposits,   instead  of  having  wide 
lateral  distribution,  as  homogeneous  beds,  consist     3 
of  series  of  lenses,  with  imperfect  connection,  as     ^ 
illustrated   in   the  section   forming  fig.  2.     These     ^ 
deposits  are  in  large  part  loose,  porous,  and  satu-     f 
rated  with  water,  and  constitute  the  most  import-     % 
ant  underground  reservoirs  of  the  region.  g^ 

STRUCTURE.  | 

The  strata  that  cap  the  highlands  lie  practically  B 
flat,  but  have  been  tilted  and  faulted  along  the  mar-  i 
gins  of  the  lowlands,  and  the  central  valleys  are  I 
structural  depressions.  The  rocks  are  not  folded  y 
in  the  strict  sense  of  the  term,  but  incident  to  the  $ 
uplift  of  the  plateaus  monociinal  flexures  and  ^ 
normal  faults  have  been  developed.     (See  PI,  III.) 

A  conspicuous  structural  feature  of  the  region 
is  the  monocline  that  marks  the  western  border 
of  the  Wasatch  Plateau.  Near  the  rim  of  the 
plateau  the  strata  dip  westward,  and  along  the 
fianks  a  dip  slope  of  large  proportions  is  devel- 
oped. (See  PI,  IV,  B.)  On  this  the  strata  that 
outcrop  on  the  summit  descend  between  4,000  and 
5,000  feet  in  about  5  miles  and  pass  beneath  the 
valley  floor.  Other  large  monoclines  appear  on 
the  flanks  of  the  Pavant  and  Valley  ranges,  where 
strata  that  dip  eastward  at  a  low  angle  descend  § 

toward  Sevier  Valley,     The  Jurassic  shales  that 
outcrop  in  a  narrow  belt  between  Olenwood  and  Mnyfield  constitute 

•  Nob,  101a  nnd  IMO.  pp.  r.3  and  55. 
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another  conspicuous  zone  of  tilted  strata.     Throughout  their  extent 
they  dip  eastward  at  an  average  angle  of  45°. 

One  of  the  prominent  faults  in  the  area  under  considerati(U. 
intei-sects  the  eastward-dipping  strata  of  the  Pavant  Mountain^  at 
the  has(»  of  the  range.  This  fault  extends  along  the  border  of  tlit' 
valley  to  a  point  about  8  miles  north  of  Richfield,  where  it  tun> 
northwestward  and  causes  the  Eocene  shales  and  limestones  to  abi.i 
against  the  underlying  upthrown  red  conglomerates. 

The  abrupt  rise  of  Sevier  Plateau  several  thousand  feet  above  tlit 
valley  and  the  presence  of  springs  along  its  base  indicate  a  fault,  an  i 
a  nunilxT  of  displacements  that  can  be  traced  east  of  the  valley  aiil 
parallel  to  it  lie  between  Glenwood  and  Manti.  The  eastwani 
dipping  shales  there  form  an  upthnist  block  bounded  on  the  east  ainl 
west  by  north-south  trending  faults,  by  which  the  Jurassic  beds  an 
brought  into  contact  with  Eocene  strata.  The  northern  end  of  thi- 
block  adjoins  a  much -disturbed  zone  between  Mayfield  and  ilaiiti. 
where  the  area  between  the<jrunnison  and  Wasatch  plateaus  has  Ixnii 
broken  by  several  approximately  parallel  faults,  as  shown  by  tlit 
map  and  sc^ctions.  The  southwestern  flank  of  the  Wasatch  Plateau 
is  travei-sed  by  a  number  of  minor  parallel  displacements,  which  fa'i' 
awav  to  the  north  and  have  not  been  traced  bevond  Manti  Creek. 
Along  the  eastern  base  of  the  Gunnison  Plateau  a  fault  brings  the 
red  conglomerate  with  a  high  eastward  dip  against  practically  hori- 
zontal Eocene  limestones  and  shales.  The  throw  of  some  of  the 
faults  is  considerable,  but  data  are  lacking  for  close  measurement. 

These  structural  features  have  an  important  bearing  on  the  occur- 
rence of  underground  water,  as  described  on  pages  25-27.  A  numl^r 
of  strong  springs  are  associated  with  the  faults,  and  the  nionoclinal 
flexures  control  the  occurrence  of  w^ater  under  pressure. 

80URCK  OF  UNDERGROUNB  WATER. 

The  imderground  water  supply  of  Sanpete  and  Sevier  valleys  i^ 
derived  from  the  rain  and  snow  that  fall  on  their  drainage  areas. 
Of  the  total  precipitation,  part  evaporates,  part  flows  off  in  streams 
and  part  sinks  into  the  gi'ound.  The  relative  amounts  that  are  thii> 
disposed  of  vary  greatly  under  different  conditions,  and  a  complex 
series  of  changes  ensues  l)etween  precipitation  and  the  final  disappear- 
ance of  the  water  from  the  drainage  basin.  Evaporation  occurs  either 
directly — from  snow%  from  a  free  surface  of  water,  and  from  water 
contained  in  soils — or  indirectly,  by  transpiration  through  the  growth 
of  plants.  Of  the  portion  of  the  precipitation  that  joins  the  run-off. 
part  leaves  the  basin  in  surface  streams  and  part  is  absorbed  by  tk 
soils  and  rocks  over  which  the  streams  flow.  The  underground  sii{»- 
ply  is  further  augmented  by  direct  absorption  from  the  surface  or 
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which  the  rainfall  occurs.  Part  of  the  subterranean  waters  find 
their  way  back  to  the  surface  in  springs,  another  part  is  consumed 
by  the  gi'owth  of  organisms  and  by  mineralogical  changes,  and  a 
third  part  joins  the  more  permanent  supply  of  underground  water. 


PRECIPITATION. 

Precipitation  on  the  highlands,  especially  snow,  which  falls  early 
and  lingers  late,  is  the  chief  source  of  supply  of  the  streams  which, 
as  will  presently  be  shown,  are  the  most  important  contributors  to 
the  store  of  underground  water  in  the  valleys.  There  are  no  records 
of  precipitation  on  the  highlands,  but  the  marked  difference  in  vege- 
tation between  the  forested  mountains  and  the  naturally  desert 
valleys  implies  a  considerably  greater  amount  on  the  former.  In  the 
valleys,  on  the  other  hand,  rainfall  data  have  been  kept  for  a  number 
of  years,  although  this  precipitation  contributes  relatively  little  to 
the  supply  of  underground  water. 

The  mean  annual  amount  for  the  past  seven  years  ranges  from 
6.73  inches  at  Richfield  to  11.37  at  Mount  Pleasant,  and  of  this  about 
40  per  cent  falls  during  January,  February,  and  March,  when  the 
frozen  condition  of  the  ground  is  unfavorable  for  absorption.  Be- 
.sides  the  direct  run-off,  much  of  the  precipitation  in  the  valley  joins 
the  streams  as  seepage  run-off,  and,  in  addition  to  the  water  that  is 
lost  through  plant  growth,  large  amounts  are  evaporated  from  the 
ground,  the  supply  being  maintained  by  capillary  action.  A  con- 
siderable part  of  the  rainfall  on  the  valley  is  therefore  lost  by  run-off 
and  evaporation.  The  remainder  replenishes  the  more  permanent 
supply  of  underground  water,  relatively  large  quantities  being 
absorbed  by  areas  that  are  underlain  by  porous  sand  and  gravel. 

The  following  tables  of  precipitation  at  Richfield,  Manti,  and 
Mount  Pleasant,  compiled  from  records  of  the  United  States  Weather 
Bureau,  show  the  amount  and  distribution  of  the  valley  rainfall  for 
the  past  seven  years : 

Montlily  and  annual  precipitation  at  Richfield  from  1899  to  1905. 


Year. 


Jan. 


Fob. 


1899 0.30  ,  O.oo 


1900. 
1901. 
1902. 
1903. 
1904. 
1905. 


,4o  I     .20 
.60  ■ 
.35 
.60 
.  55 


Mar.    Apr,  i  May. 


.90 


4.65     0.70 

0    

1.07  ,     .23 

.65     1.35  I     .17 

.57 


.20 
1.66 


16 


07 


T. 

0.08 

.10 

.32 

1.39 

1.03 


Mean i    .54 


.65     1.56  ,     .29  ;     .58 


J  lint' 


0.14 

T. 

.07 

.24 

T. 

.80 


31 


July. 

Aug.   Sept. 

Oct. 

Nov. 

Dec. 

Annuiil. 

0.16 

0.12 

0.07 

0.38 

0.20 

I.a5 

8.32 

0 

.07 

.07 

.05 

.30 

0 

.14 

.03          0 

.74 

.18 

.22  '     .(V4 

.26  1  1.77 

.47  '        6.62 

.31 

.30 

1.00 

.8:}   

.04    

.27 

.37 

.05 

.95 

0 

.80          5.25 

.28  ' 

.21 

.19       .37 

.49       .76 

1 

.56          6. 73 

1 
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Mont  hip  and  annual  precipitation  at  Manti  from   1899  to  J  905. 


Year. 

1 
Jan.  1  Feb.    Mar.  |  Apr.    May.  June. 

'           '           1                     1 

July. 

1.02 
0 
.22 
.26 
.63 
.61 
T. 

Aug. 

1899 

1.90 
.61 
.02 
.62 

.78 
1.10 

.85 

2.00 
.25 
2.60 
.90 
1.18 
1.13 
S.42 

. 

1.18 

1900 

0.10 
1.00 
1.60 
1.16 
1.71 
1.90 

0 
0.16 
.04 
.28 
.40 
.06 

1901 

1902 

1903 

1904 

1906 

0.80 
1.08 
1.22 
.93 
1.64 

1.00 
.49 
2.20 
2.03 
2.25 

1.28 
T. 
.11 
.87 
.20 

Mean 

.82 

1.63 

1.23 

1.11 

1.69 

.18 

.63 

.61 

Sept.    OrU  ,  Not.    Dee.   Annna 


0.08 
.88 

.98 

.48 

8.09 


1.09 


2.88 
.60 

1.05 
.40 

1.21 
.94 
.54 


1.02 


O.SI  l.»   

.80  0   

.50  t  .55  s: 

1.38  .86  v.£ 

.20  .40  :■■• 

O  ,  1.50  UJ 

2.99  I  1.10  ITit: 


1.0S  I     .95 
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Monthly  and  annual  precipitation  at  Mount  Pleasant  from  J899  to  1905. 


Year. 


1899 

1901 

1902 

1908 

1904  

1906 

Mean 


Jan. 

Feb. 

Mar. 

Apr. 

1 
May. 

1 

1.40 

3.60 

2.29 

0.67 

1.02 

.36 

.60 

.10 

2.56 

.32 

.56 

2.16 

2.37 

.13 

.68 

.52 

.90 

1.60 

1.08 

.49 

1.24 

1.10 

1.40 

1.41 

1.49 

1.10 

1.71 

2.20 

1.12 

2.11 

.80 

1.93 

1.76 

1.47 

1.26 

.86 

1.71 

1.66 

1.19 

1.08 

July 


0.99 
0 
.29 
.04 
.60 
.76 
0 


53 


!  0.76 
T. 

1    •!» 
.26 

!    .56 

I  1.12 

■     .17 

.61 


Aug. 

Sept. 
0 

Oct. 

,  Nov.  1 

1 

1  0.88  1 

Dec 

Anooa.!. 

1.24 

1.80 

2.10 

lfi.ft" 

.16 

1.78 

.SO 

1..56  1 

T. 

S  'G 

1.64 

.16 

1.32 

.67  1 

1.14 

11  .1 

T. 

.83 

.40 

1  1.88  1 

.86 

h.y 

T. 

1.57 

.58 

.20  1 

.20 

If-  -i4 

.44 

.36 

.  no 

0 

1.90 

U-m 

0 

1  1.15     1.10 

.97     1.22 

1            1 

.87 

.94 

.98 

11  r 

FLOW  OP  STREAMS. 

The  stream.s  of  Sanpete  and  Sevier  valleys  are  of  three  distinct 
tyi)es — the  relatively  long  master  streams,  the  shorter  transverse 
tributaries,  and  the  canals.  The  master  streams,  as  already  stated, 
meander  in  a  gentle  grade  in  broad  waste-filled  valleys  of  structural 
origin.  San  Pitch  Creek,  which  is  confined  to  the  northern  valley,  is 
fed  by  the  direct  but  varying  flow  of  its  tributary  streams  and  by 
more  constant  seepage.  Sevier  River,  on  the  other  hand,  while  hav- 
ing similar  sources  of  supply  within  the  portion  of  its  valley  under 
consideration,  is  fed  chiefly  from  sources  in  the  high  plateaus  in  the 
southern  part  of  the  State. 

The  tributary  streams  are  very  different.  In  their  mountain 
courses  they  occupy  narrow,  ste^p-graded,  eroded  valleys,  and  at  the 
base  of  the  highlands  they  emerge  from  their  canyon-like  courses 
and  enter  the  broad  debris-filled  lowland,  across  which  they  flow  at 
a  les.sened  grade  until  they  join  the  master  stream.  These  tributary 
streams  are  fed  almost  entirely  by  the  precipitation  on  their  moun- 
tain watersheds  through  direct  and  seepage  run-off,  and  as  the  main 
precipitation  on  the  mountains  occurs  as  snow,  the  discharge  is 
heaviest  in  late  spring  and  early  summer.  Figures  are  not  available 
to  show  the  run-off  of  the  streams  in  the  area  under  discussion,  but 
the  streams  in  Jordan  Valley  under  similar  conditions  discharge 
during  April,  May,  and  June  about  60  per  cent  of  the  annual  run-off. 
Besides  the  annual  floods,  occasional  violent  summer  storms  tempo- 
rarily increase*  the  discharge  of  the  streams.  Conditions  are  diflFer- 
eiit  in  each  watershed,  the  discharge  varying  with  the  precipitation, 
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topography,  vegetation,  and  soils,  and  with  the  care  that  is  taken 
to  prevent  fires,  excessive  grazing,  and  the  destruction  of  timber. 
Seepage  run-off  is  greater  in  valleys  of  relatively  low  relief  that  are 
abundantly  clothed  with  vegetation,  for  under  these  conditions  the 
products  of  rock  disintegration  are  not  readily  washed  into  the 
valleys,  and  debris  accumulates  to  absorb  a  large  quantity  of  the 
precipitation,  which  thus  escapes  flood  discharge  and  seeps  slowly 
into  the  streams,  maintaining  their  perennial  flow.  Below  the 
mouths  of  their  canyons  the  tributary  streams,  in  the  upper  parts  of 
their  way  across  the  broad  valley,  receive  no  augmentation  to  their 
flow,  but,  on  the  contrary,  lose  much  by  evaporation  and  absorption, 
which  will  presently  be  referred  to,  while  in  their  lower  courses, 
before  they  enter  the  main  streams,  their  flow  is  generally  increased 
by  seepage.  During  the  irrigation  season  the  tributaries  make  small 
contribution  directly  to  the  master  streams,  for  their  water  at  the 
mouths  of  the  canyons  is  diverted  by  canals  and  distributed  over  the 
valley. 

Irrigation  canals  tap  both  master  streams  and  tributaries,  the 
tributaries  at  or  near  the  mouths  of  the  canyons,  and  San  Pitch  Creek 
and  Sevier  River  at  intervals  throughout  their  courses,  as  shown 
on  the  map.  Water  is  thus  distributed  over  the  valley  where  nor- 
mally it  would  not  flow. 

The  amount  of  water  contributed  by  streams  to  Sanpete  and  Sevier 
valleys  has  not  been  measured.  An  indication,  however,  of  the  dis- 
charge of  the  most  important  ones  is  afforded  by  the  following 
measurements,  made  with  a  current  meter  by  C.  S.  Jarvis  during 
the  summer  of  1905,  but  it  must  be  borne  in  mind  that  at  the  time 
when  most  of  the  data  were  collected  the  streams  were  at  a  low  stage. 

Discharge  measuremctits  of  streams  in  *Vcrier  and  Sanpete  valleys  in  1905, 


stream,  with  place  of  measurement,  a 


Serler  River  above  Clear  Creek 
Sevier  River  near  Gunnison  &. . , 
Sevier  River  above  Clear  Creelc 
Sevier  River  near  Gunnison  b. . 

Clear  Creek  at  mouth 

Do 

Monroe  Creek , 

LoHt  Creek 

Siilina  Creek 

Willow  Creek 

Twel  vemile  Creek 

Sixmile  Creek 

Manti  Creek 

Kphraim  Creek 

Canal  Creek 

Oak  Creek 

Cedar  Creek 

Twin  Creek 

Pleasant  Creek 

North  Creek 

Cottonwood  Creek  at  Fairview  . 


Date. 


June  17 

do ... 

June  29 

do ... 

June  17 
June  29 
July  11 
Aug.  4 
AuiBT.  3 
Auff.  10 

ao... 

Aug.  17 
Aug.  19 
Aug.  30 
Sept.  16 
Sept.  18 
Sept.  19 

do... 

do... 

do . .. 

Sept.  22 


Diischarge. 


Sec.-ft. 
310.4 

51.0 
289.4 

17.0 
119.2 

48.2 
9.3 
6.3 

18.0 
1.1 

30.7 

16.6 

13.6 
8.3 
8.6 
4.8 
1.5 
8.1 
8.3 
1.6 
4.1 


« If  locality  is  not  stated,  the  stream  was  measured  at  or  near  the  mouth  of  its  canyon. 
*  Estimated  from  gage  reading. 
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Although  the  quantity  of  water  tributary  to  Sanpete  and  Sevier 
valleys  is  not  known,  the  amount  that  leaves  them  by  San  Pitch 
Creek  and  Sevier  River  near  Gunnison  has  been  measured  for  the 
last  five  years  and  is  shown  by  the  following  tables,  compiled  from 
records  of  the  United  States  Geological  Survey: 

Estimated  discharge  of  8an  Pitch  Creek  near  Gunnison, 


January.. 
Februaiy 
March  ... 
>ril 


Api 

liay 

June 

July 

August  — 
September 
October . . . 
November 
December. 


Total. 


1«M 
1908 
1902 
1901 


Date. 


1905. 


Maximum. 

Minimum 

Mean. 

15 

11 

13.8 

24 

9 

14.1 

15 

8 

12.1 

94 

13 

24.2 

338 

82 

196.0 

304 

90 

179.0 

166 

110 

143.0 

720 

64 

126.0 

82 

30 

40.5 

46 

26 

32.0 

35 

22 

28.1 

30 

20 

23.9 

338 

8 

64.3 

TDtalin 
acre-feeC 


264 
158 
155 
125 


6 
3 

7 
9 


43.7 
37.3 
27.0 
80.0 


Estimated  discharge  of  fierier  River  near  Otmnison. 


SIS' 

T^ 
744 
1,440 
8.362 
10.650 
8,733 
7,747 
2,410 
1.9fe 
1,672 
1,470 


46,860 


31,930 
27,1*4 
19,  N>5 
21.»l£ 


Date. 


January  18-31 

February  

March 

April. 


1905. 


Ap 
Ma 


,*y 

June 

July 

August 

September 

October 

Novem*'er 

December  1-15 


Total. 


1904.. 
1903.. 
1902.. 
1901a. 


DiBcharKe  in  second-feet. 

Total  in 

Maximum. 

Minimum. !    Mean. 

acre-feet. 

319 

254 

808.0 

8.414 

578 

254 

318.0 

17.660 

367 

87 

199.0 

12.240 

92 

41 

67.0 

S,ft?7 

651 

41          222,0 

1S,6?0 

625 

17          164.0 

9.7» 

26 

17  1         18.4 

1.131 

69 

24  1         32.8 

1,9S6 

62 

41            46.2 

2.749 

101 

58 

89.3 

5,491 

95 

87 

91.4 

5.439 

116 

93 

98.3 

2,«S 

651                   17 

96.009 

356 

10 

81.1 

58.490 

366 

8 

73,000 

194 

5            54.0 

3K.677 

239 

5 

56.0 

40,481 

a  Five  days  missing  in  this  year. 

If  the  figures  for  1905  represent  normal  conditions,  the  flood  dis- 
charge of  San  Pitch  Creek  occurs  in  May  and -June,  the  maximum 
occurring  in  June,  after  which  the  flow  gradually  decreases  to  the 
period  of  low  water  in  January,  February,  and  March,  the  minimum 
occurring  in  March.  By  comparing  the  total  discharge  of  San  Pitch 
Creek  for  the  last  five  years  it  appears  that  the  flow  is  irregular,  the 
discharge  in  1905  being  more  than  double  that  in  1902.    The  flow  of 
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Sevier  Eiver,  which  drains  a  much  larger  area,  is  even  more  irregu- 
lar. In  1905  the  maximum  occurred  in  February,  and  the  discharge 
in  May  was  large,  while  the  minimum  occurred  in  July  and  August. 
The  annual  discharge  varies  considerably  and  in  the  dry  year  of  1902 
was  less  than  half  that  in  1905.  The  flow  of  Sevier  River  is  much 
affected  by  irrigation,  return  seepage,  and  absorption,  as  is  shown  by 
the  fact  that  on  June  17,  1905,  the  discharge  of  the  river  below  Clear 
Creek,  at  the  head  of  central  Sevier  Valley,  was  429.6  second-feet, 
while  45  miles  below,  at  Gunnison,  the  discharge  amounted  to  only  51 
second-feet.     Similar  results  were  obtained  on  June  29. 

Although  figures  are  lacking  for  estimating  the  quantity  of  water 
available  for  replenishing  the  underground  store  from  the  flow  of 
streams,  the  data  given  below  indicate  that  the  amount  is  considerable. 
iVbsorption  from  stream  beds  is,  in  fact,  the  chief  source  of  under- 
ground water  in  Sanpete  and  Sevier  valleys. 

A  few  measurements  to  illustrate  the  amount  of  water  absorbed 
from  individual  streams  in  parts  of  their  courses  were  made  by  C.  S. 
Jarvis  in  the  summer  of  1905,  as  follows: 

Ephraim  Creek  on  August  30,  flowing  8.2  second-feet  near  the 
mouth  of  its  canyon,  in  a  course  of  0.6  mile  over  a  gravelly  bed  lost 
0.8  second-foot,  amounting  to  16  per  cent  a  mile. 

Oak  Creek  on  September  18,  flowing  4.88  second-feet  at  a  point  3 
miles  southeast  of  Spring  City,  in  a  course  of  2.5  miles  lost  0.46 
second-foot,  amounting  to  3.7  per  cent  a  mile. 

Twin  Creek  on  September  19,  flowing  8.1  second-feet  at  a  point 
3.5  miles  southeast  of  Mount  Pleasant,  in  a  course  of  about  2.75  miles 
lost  3.1  second-feet,  amounting  to  13.8  per  cent  a  mile. 

Moroni  upper  canal  on  September  12,  flowing  6.38  second-feet,  in 
a  course  of  7  miles  lost  1.76  second-feet,  amounting  to  3.8  per  cent  a 
mile. 

These  figures  clearly  indicate  the  manner  in  which  the  under- 
ground supply  is  maintained  by  streams. 

An  instructive  example  of  the  role  played  by  seepage  is  afforded 
by  the  flow  of  Sevier  River  between  the  mouth  of  Clear  Creek  and 
Gunnison,  a  distance  of  45  miles.  At  three  places  between  these 
points  dams  have  been  constructed  across  the  river,  and  at  each  place 
canals  divert  practically  all  of  the  flow  of  the  stream,  yet  below  each 
dam  the  seepage  into  the  river  is  sufficient  to  supply  the  next  suc- 
ceeding canals.  This  fact  is  illustrated  by  the  following  measure- 
ments made  by  Caleb  Tanner  in  1902,  which  show  that  between 
Clear  Creek  and  Rocky  Ford  the  flow  of  the  river  was  augmented 
through  seepage  by  26.06  second-feet,  between  Rocky  Ford  and  Red- 
mond Ford  by  18.2  second-feet,  and  between  Redmond  Ford  and 
West  View  Bridge  by  22  second-feet. 
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Seepatfc  in  Sevier  Valley  bettreen  Clear  Creek  and  Ounnisan.*^ 

[Meamiremcnta  mftde  by  Caleb  Tanner,  Angurt  lS-16, 1902.] 
BETWEEN    CLEAR  CREEK    AND  ROCKY    FORD. 

Surfa<*e  wator  eiiterliiR  Sevier  Valley :  Sec.  ft. 

Sevier  HIver  above  Clear  Creek 47.5 

(Mear    Creek 7.  3 

Monroe    (Yeek 3.9 

Tbomimons   Creek -2 

Redbutte  and  Cottonwood  rreeks .3 

Water  Canyon  Creek .3 

Spring  Creek 5.3 

Cove  Creek 0.5 

(^edar  RIdKe  Creek .5 


74.8 


Surface  water  diverted  from  Sevier  Valley : 

Clear  Creek  canal 1.38 

Joseph  canal 1 3.85 

WellK    canal 2.38 

iHaacMon  canal 3.03 

Monroe  canal 7.25 

Elslnore  canal 2.75 

Brooklyn    canal 5.50 

Rlcbfleld    canal 17.50 

Annal)elle   canal 11. 18 

Candor   canal .50 

Vermilion  canal 9.04 

Surface  water  leaving  valley : 

Sevier    River 36.5 


Total  diverted  and  remaining  In  Rtream 100.  S«; 


Seepage    2«5.  (r. 


BETWEKN    ROCKY    FORD   AND   REDMOND   FORD. 

Surface  water  entering  Sevier  Valley : 

Sevier  River  at  Ro(»ky  Ford 36.5 

Ix)8t  Creek .7 

Sallna    Creek 7.  8 


45.0 


Surface  water  diverted  from  Sevier  Valley : 

Rock  Ford  canal 35.0 

Other  canals 8.5 

Surface  water  leaving  valley : 

Sevier  River 19.7 


Total  diverted  and  remaining  In  Rtream 63.2 


Seepage    18. 2 


«  Water  Sup.  and  Irr.  Paper  No.  85,  U.  8.  Geol.  Survey,  1903,  pp.  91-94. 
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BETWEEN   REDMOND  FORD   AND   WEST   VIEW   RIDOE. 

Surface  water  entering  Sevier  Valley :  Sec.  ft. 

Sevier  River  at  Redmond  Ford 19.7 

Willow   Creek .  5 

San  Pitch  Creek 15.2 

35.4 

Surface  water  diverted  from  Sevier  Valley : 

Robbing  canal 8.14 

Westview  canal 4.20 

Other  canals 15.  70 

Surface  water  leaving  Sevier  Valley : 

Sevier  River 18.7 

Dover   canal 10.7 

Total 57. 44 

Seepage    22.04 

OTHER  SOURCES. 

The  undergrown  water  supply  of  Sanpete  and  Sevier  valleys  is 
augmented  not  only  by  rainfall  that  is  directly  absorbed  by  the  sur- 
face on  which  it  falls  and  by  absorption  from  creek  beds,  but  also 
by  the  flow  of  springs  from  bed  rock,  by  the  return  waters  of  irri- 
gation, and  by  the  underflow  from  the  creeks  at  the  mouths  of  their 
canyons.     ' 

The  occurrence  of  springs  is  described  on  pages  25-20,  but  it  should 
be  noted  here  that,  in  addition  to  many  seeps,  a  number  of  springs  that 
issue  along  fault  lines  convey  water  to  the  valley  from  a  distant 
source  in  bed  rock.  The  total  discharge  of  these  fault  springs 
amounts  to  a  constant  flow  of  about  95  second-feet,  and  absorption 
of  a  part  of  the  flow  adds  an  appreciable  amount  to  the  underground 
waters. 

In  the  practice  of  irrigation  part  of  the  water  applied  to  the  fields 
is  absorbed  by  the  soil  and,  percolating  below  the  reach  of  roots  and 
beyond  the  sphere  of  capillary  action,  joins  the  underground  supply. 
The  amount  thus  absorbed  varies  considerably  from  place  to  place, 
depending  on  the  porosity  of  the  soil  and  the  quantity  of  water 
applied  to  the  fields  in  excess  of  the  need. 

The  underflow  of  the  creeks  at  the  mouths  of  their  canyons  also 
contributes  an  important  quota  to  the  underground  supply  of  the 
valleys.  No  data  are  available  to  show  this  amount,  but  it  can  be 
determined  by  measuring  the  cross-section  of  the  valley  filling,  its 
porosity,  and  the  velocity  of  the  underflow. 

DISTRIBUTION  OF  UNI>ERGROUlS^D  WATER. 

Underground  water,  derived  from  the  sources  that  have  been 
stated,  is  contained  in  both  the  unconsolidated  deposits  and  the  bed 
rocks  of  Sanpete  and  Sevier  valleys.    The  former  are  the  more  valu- 
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able  reservoirs,  but  some  of  the  consolidated  deposits  also  are  im- 
portant. All  rocks,  even  the  most  dense,  are  to  a  certain  extent 
porous,  and  the  great  mass  of  underground  water  is  contained  in  rock 
pores  and  interstices.  Fine-textured,  compact  deposits  are  relatively 
of  little  importance  as  water  carriers,  the  chief  reservoirs  being  the 
loose-textured,  more  permeable  rocks. 

WATER   IN    BED  ROCKS. 

As  has  been  indicated  in  the  preceding  description  of  the  rocks  of 
this  region,  the  general  character  of  several  of  the  formations  ren- 
ders them  of  little  value  as  underground  reservoirs.  The  massive, 
fine-textured  igneous  rocks,  except  locally,  where  they  are  cracked, 
are  practically  worthless  in  this  connection ;  so,  too,  are  the  Jurassic 
shales.  The  strata  of  known  Eocene  age,  which  occupy  a  large  area, 
composed  as  they  are  of  close-grained  shale  and  limestone  and  thin 
lenses  of  sandstone,  have  also  little  value  for  absorbing  and  trans- 
mitting water.  On  the  other  hand,  the  sandstone  of  probable  Lara- 
mie age  that  outcrops  on  the  Wasatch  Plateau  and  the  conglomerate 
and  sandstone  of  undetermined  age  on  the  Pavant  Mountains  are 
probably  important  water-bearing  beds,  although  they  have  not  been 
developed.  These  porous  strata  are  of  considerable  thickness  and 
outcrop  on  large  areas  in  the  mountains  where  the  opportunities  for 
absorption  are  good.  They  are  overlain  by  relatively  impervious 
beds  and  dip  toward  the  valley.  The  conditions  for  obtaining  ar- 
tesian water  in  the  valleys  are  therefore  favorable,  except  where 
there  are  disturbing  factors,  presently  to  be  stated. 

The  geologic  map  and  sections  (Pis.  II  and  III)  show  that  the 
Laramie  sandstone  occupies  many  square  miles  on  the  summit  and 
western  flanks  of  the  Wasatch  Plateau  east  of  Sanpete  Valley,  ex- 
tending as  far  south  as  Salina  Creek,  and  that  toward  the  base  of  the 
plateau  the  sandstone  is  capped  by  shales  and  limestones  of  Eocene 
age.  The  dip  is  westward — toward  the  valley — at  angles  ranging 
from  5°  to  20°.  At  the  base  of  the  highlands,  however,  the  rocks  are 
concealed  by  unconsolidated  deposits,  and  little  information  is  avail- 
able concerning  the  position  of  bed  rock  beneath  the  valley  filling. 
At  the  southern  end  of  the  Wasatch  Plateau  the  western  flank  is 
broken  by  several  north-south  trending  faults,  which  fade  away 
northward,  and  none  are  known  to  extend  bevond  Manti  Creek.  No 
evidence  of  faulting  at  the  base  of  the  plateau  has  been  obtained  in 
the  northern  and  central  parts  of  Sanpete  Valley,  where  the  rocks 
that  are  exposed  along  the  flanks  of  the  plateau  probably  continue 
unbroken  beneath  the  vallev  nearlv  to  its  western  limit.  The  west- 
orn  dip,  if  continued  beneath  the  valley  at  the  same  angle,  would 
carry  the  water-bearing  beds  beyond  the  reach  of  profitable  drilling. 
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but  the  rocks  in  the  ridge  between  Fountain  Green  and  Mount 
Pleasant  lie  almost  flat,  and  this  fact  suggests  that  the  dips  flatten 
out  and  cause  the  sandstone  to  occur  possibly  within  profitable  reach 
of  the  drill.      Its  position,  however,  can  be  determined  only  by 

prospecting. 

The  map  (PI.  II)  also  shows  that  a  large  area  on  the  crest  and  east- 
ern flanks  of  the  Pavant  Mountains  is  occupied  by  a  great  thickness 
of  coarse  conglomerate  and  sandstone,  which  are  advantageously 
located  to  absorb  water  directly  from  precipitation  and  from  the  flow 
of  streams.  These  coarse-textured  rocks  are  overlain  by  relatively 
impervious  strata  and  dip  gently  toward  the  valley.  They  are, 
however,  cut  by  the  fault  which  extends  along  the  eastern  base  of  the 
mountains,  and  which,  by  intersecting  water-bearing  beds,  is  an  im- 
portant factor  in  connection  with  the  water  supply,  as  noted  on  page 
14.  The  character  and  position  of  bed  rock  beneath  Sevier  Valley 
are  unknown,  and  the  presence  of  this  fault  makes  the  chance  of 
obtaining  artosian  water  from  this  source  less  favorable  in  Sevier 
than  in  Sanpete  Valley. 

WATER  IN  THE  VALLEY  DEPOSITS. 

Water  absorbed  at  the  surface  percolates  downward  for  a  greater 
or  less  distance  through  the  unconsolidated  valley  deposits  until  it 
reaches  the  zone  of  saturation.  The  upper  surface  of  this  zone  i? 
known  as  the  water  table,  beneath  which  the  deposits  are  saturated, 
the  water  occupying  the  spaces  between  the  solid  particles  of  gravel, 
sand,  and  clay.  In  Sanpete  and  Sevier  valleys  the  position  of  the 
watertable  conforms  in  a  general  way  with  the  contour  of  the  valley 
floor.  Beneath  the  broad  lowlands  the  water  table  slopes  at  a  low 
angle  upstream,  away  from  the  central  valley  axis,  but  near  the  high- 
lands the  slope  of  the  surface  of  saturation  is  less  than  the  inclination 
of  the  ground.  As  a  result,  the  ground  water  in  the  lowlands  lies 
close  to  the  surface,  and  near  the  base  of  the  mountains  it  lies  at 
considerable  depths.  In  the  town  of  Mount  Pleasant,  for  instance, 
the  slope  of  the  ground  is  about  170  feet  to  the  mile,  while  the  inclina- 
tion of  the  water  table  is  about  95  feet  to  the  mile. 

In  the  absence  of  adequate  topographic  maps  on  which  the  posi- 
tion of  the  water  table  could  be  shown  by  contours,  the  approximate 
depth  to  ground  water  is  shown  on  Pis.  V  and  VI  by  lines  repre- 
senting areas  in  which  ground  water  lies,  respectively,  at  depths 
between  0  and  10,  10  and  50,  and  over  50  feet  beneath  the  surface. 
This  information  was  compiled  from  the  well  data  given  on  pages 
51-57,  which,  with  the  location  of  the  wells  shown  on  the  map,  serve 
as  an  index  to  the  available  knowledge.  Under  much  of  the  area  in 
which  the  depth  to  ground  water  is  shown  as  over  50  feet  water  can 
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not  be  obtained  within  100  feet  or  more,  but  it  is  impracticable  to 
indicate  on  the  map  more  than  is  shown. 

The  position  of  the  water  table  fluctuates  measurably-  It  i> 
highest  in  summer,  after  the  period  of  heai^y  stream  discharge  and 
during  the  irrigation  season,  and  lowest  in  winter,  when  there  ii« 
comparatively  little  addition  to  the  underground  supply.  A  fluctua- 
tion of  20  feet  has  been  observed  in  some  wells,  and  variations  be- 
tween 2  and  10  feet  are  common  between  the  summer  maximum  and 
the  winter  minimum.  The  use  of  ground  water  tends  to  lower  the 
water  table,  but  in  the  area  under  consideration  persistent  decrea.-^ 
has  not  yet  been  marked,  though  in  places,  as  in  the  fields  below 
Manti,  a  loss  of  head  has  followed  the  sinking  of  many  shallow  wellx 
Locally  in  the  lowlands  there  has  been  a  permanent  rise  in  the  level  of 
ground  water,  due  to  the  return  waters  of  irrigation,  whereby  former 
fertile  tracts  have  been  converted  into  meadow  and  swamp  lands. 

The  saturated  beds  contain  varying  amounts  of  water,  their  con- 
tent depending  on  the  character,  thickness,  and  extent  of  the  deposit.-. 
Coarse- textured  gravel  and  sand,  by  reason  of  their  greater  porosity, 
hold  and  transmit  relatively  more  water  than  fine-textured  clay,  and 
the  coarser  deposits  therefore  constitute  the  chief  underground  reser 
voirs.  The  wells  that  have  been  sunk  in  this  region  encounter  betl> 
of  sand  and  gravel  that  range  in  thickness  from  a  few  inches  to 
many  feet  and  are  separated  by  beds  of  clay  of  varying  thicknej^. 
Locally  these  water-bearing  beds  have  considerable  horizontal  ex- 
tent, and,  although  the  details  of  their  distribution  are  not  known, 
experience  in  sinking  wells  has  shown  that  beds  of  sand  and  gravel 
are  of  widespread  occurrence,  both  horizontally  and  vertically. 

Underground  water  is  seldom  stationary,  but  moves  very  slowly 
from  a  higher  to  a  lower  level.  The  velocity  varies  with  the  head 
and  with  the  number  and  size  of  the  interstitial  spaces,  for  the  move- 
ment is  not  in  open  channels,  but  through  the  minute  pores  between 
the  solid  particles  of  the  deposits.  The  rate  of  movement  is  only 
a  few  feet  a  day.  The  highest  velocity  of  ground  water  that  ha< 
been  recorded  is  about  100  feet  in  twenty-four  hours,  and  generallv 
it  is  much  less,  the  ordinary  rates  in  sand  being  between  2  and  50  feet 
a  day. 

RECOVKRY  OF  UNDERGROUND  WATER. 

The  total  amount  of  underground  water  in  Sanpete  and  Sevier 
valleys,  if  it  could  be  computed,  would  be  expressed  in  cubic  miles, 
but,  by  reason  either  of  its  depth  or  through  its  inclusion  in  fine- 
lextured  deposits,  which  do  not  readily  yield  their  content,  a  large 
part  of  the  subterranean  store  is  not  available.  An  estimate  of  the 
available  amount  is  also  impracticable  because  of  the  unknown  extent 
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of  the  irregular  lenses  of  sand  and  gravel  which  constitute  the  im- 
portant reservoirs.  But,  although  figures  can  not  be  given,  it  is 
evident  that  a  considerable  supply  of  underground  water  awaits 
development  in  this  area. 

RECOVERY  OP  WATER  PROM   BED  ROCKS. 

Bed  rocks  are  an  important,  but  little  developed,  source  of  water  in 
this  area.  A  number  of  large  springs  originate  in  these  consolidated 
deposits,  and  conditions  for  obtaining  artesian  wells  are  locally 
favorable. 

RECOVERY  OF  WATER  FROM   BED  ROCK  BY  SPRINGS. 

Springs  are  a  source  of  much  water  in  Sanpete  and  Sevier  valleys, 
88  being  recorded  on  pages  68-60.  These  can  be  classed  either  as 
fault  springs  or  seep  springs,  the  water  from  the  first  class  issuing 
along  a  fault  plane,  that  from  the  second  class  seeping  out,  generally 
in  low  areas,  where  the  surface  intersects  the  ground-water  table. 
Of  the  88  that  are  listed  30  are  fault  springs,  yielding  an  aggregate 
discharge  of  95  second-feet.  Fault  springs  have  their  sources  in  bed 
rocks  and  commonly  are  located  at  the  base  of  the  mountains,  along 
the  principal  planes  of  dislocation,  prominent  groups  being  on  the 
eastern  margin  of  Sevier  Valley  and  on  the  western  margin  of 
Sanpete  Valley,  although  isolated  springs  occur  at  a  number  of  other 
places,  as  shown  on  the  map.  The  discharge  of  fault  springs  varies 
little,  if  any,  throughout  the  year;  each  spring  commonly  yields  as 
much  as  1  second-foot,  the  mean  of  all  being  over  3  second-feet,  and 
one  west  of  Fountain  Green  flows  12.4  second-feet.     (PI.  IV,  A.) 

The  temperatures  of  these  springs  differ  greatly.  That  of  many  is 
only  a  few  degrees  above  the  mean  annual  temperature  of  the  valleys, 
about  48°,  but  some  are  distinctly  hot,  Joseph  Hot  Springs  (No.  3  in 
list  on  p.  58  and  on  PI.  V)  ranging  from  135°  to  156°  F.  and  Monroe 
Hot  Springs  (No.  5)  ranging  from  144°  to  156°  F.  The  temperature 
of  some  of  the  hot  springs  is  probably  due  to  the  proximity  of  heated 
igneous  rocks.  That  of  others,  as  Richfield  Spring  (No.  71),  which 
is  74°  F.,  appears  to  be  due  to  the  internal  heat  of  the  earth,  although 
the  possible  influence  of  igneous  rocks  must  not  be  ignored.  If  the 
temperature  of  the  Richfield  Spring  be  due  entirely  to  the  normal 
heat  of  the  earth,  an  index  is  thus  afforded  of  the  depth  of  the  water 
before  it  rises.  If  an  increment  of  1°  F.  for  each  50  feet  be  assumed 
without  allowance  for  cooling,  a  depth  of  1,300  feet  is  indicated. 

The  general  occurrence  of  fault  springs,  although  each  one  differs 
from  others  in  details,  may  be  illustrated  by  the  Richfield  Spring. 
(See  fig.  3.)     Here  the  porous  conglomerates  and  sandstones  that  out- 
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crop  on  the  Pavant  Mountains  dip  toward  the  valley  and  are  overlain 
by  the  relatively  impervious  Wasatch  bends.  The  mountains  have 
l)een  uplifted  along  the  fault  at  their  base,  and  the  water-bearing 
beds — the  conglomerate  and  sandstone — ^have  been  cut  by   the  dis- 


F"ia.  8.— liiatframmatic  aectioa  at  Richfield  Spring. 

placement  as  if  by  a  well.  In  consequence  the  water,  which  is  under 
pressure,  rises  along  the  fault  plane,  the  place  of  actual  issue  being 
determined  by  a  series  of  favorable  conditions  by  which  free  passage 
is  maintained. 

RECOVERY  OF  WATER  FROM  BED  ROCK  BY  TUNNELS. 

The  practicability  of  tunneling  into  fault  planes  to  obtain  water  is 
suggested  by  the  occurrence  of  springs  along  lines  of  displacement, 
and  a  notable  successful  tunnel  is  that  of  the  Morrison  coal  mine  east 
of  Sterling.  This  tunnel  was  begun  on  a  dry  hillside  and  driven 
eastward  toward  the  fault,  which  has  not  yet  been  reached.  Water 
was  encountered  which  in  August,  1905,  was  found  to  discharge  5.C 
second-feet.  The  probable  conditions  here  are  shown  by  fig.  4.  The 
source  appears  to  be  in  the  westward-dipping  sandstone  that  outc!ro|)s 
on  the  Wasatch  Plateau.     The  water  being  under  hydrostatic  pres- 


FiG.  4.— Diagrammatic  section  at  Morrison  Tunnel  Spring. 

sure,  rises  when  it  reaches  the  fault  plane.  Notwithstanding  the 
success  of  this  tunnel,  similar  results  can  not  be  generally  predicted, 
because  of  the  ever-present  possibility  of  unfortunate  conditions, 
such  as  cementation  along  fault  planes  and  easier  escape  of  the  water 
in  other  directions.  Yet  tunneling  into  fault  planes  along  which 
strong  springs  occur  presents  possibilities  that  would  seem  to  justify 
prospecting. 

Timnels  may  bo  advantageously  driven  not  only  into  fault  planes, 
but  possibly  elsewhere,  for  it  may  be  profitable  to  explore  locally  the 
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base  of  the  mountains  where  water-bearing  beds  dip  valleyward,  as 
in  the  Pavant  Range  and  on  the  Wasatch  Plateau,  with  the  idea  of 
penetrating  saturated  strata  by  tunnels  instead  of  wells. 

RECOVERY  OF  WATER  FROM  BED  ROCK  BY  WELLS. 

With  the  exception  of  well  No.  237  (see  list  on  p.  56,  and  map 
forming  PI.  VI),  between  Mount  Pleasant  and  Fairview^,  no  wells,  as 
far  as  the  writer  is  informed,  have  been  sunk  to  bed  rock  in  Sanpete 
and  Sevier  valleys.  Nevertheless  flowing  wells  may  possibly  be 
obtained  from  consolidated  rocks  in  certain  areas  as  already  sug- 
gested, the  most  promising  sources  being  the  eastward-dipping  con- 
glomerates and  sandstones  on  the  Pavant  Mountains  and  the  west- 
ward-dipping sandstone  on  the  Wasatch  Plateau. 

Steep  dips  and  faults  are  locally  disturbing  factors,  but  the  con- 
ditions warrant  sinking  test  wells. 

In  the  center  of  Sevier  Valley,  on  account  of  the  faulting,  it  is  pos- 
sible that  the  water-bearing  beds  lie  at  depths  too  great  for  profit- 
able wells,  since  the  temperature  of  the  Richfield  Spring  indicates 
a  depth  of  1,300  feet  to  the  water  beds  at  the  border  of  the  valley. 
Preliminary  tests  might  be  made  west  of  the  fault  in  valleys  where 
streams  have  cut  deep  into  the  rocks. 

Conditions  for  flowing  wells  are  more  favorable  in  Sanpete  Valley, 
especially  between  Fairview  and  Spring  City.  The  absence  of  fault- 
ing has  not  been  proved  here,  but  the  w^estward-dipping  rocks  of  the 
Wasatch  Plateau  may  extend  unbroken  beneath  the  valley,  where  the 
dips  probably  flatten  out.  If  these  conditions  actually  prevail  it  is 
likely  that  profitable  flowing  wells  can  be  obtained  from  the  Laramie 
sandstone.  Because  of  the  uncertainty  of  the  dip  and  the  variable 
thickness  and  unknown  erosion  of  the  Eocene  strata  depths  can  not 
be  predicted,  but  before  a  test  well  is  abandoned  it  should  be  sunk 
until  the  Laramie  sandstone  is  reached. 

RECOVERY  OF  WATER  FROM  VALLEY  DEPOSITS. 

The  source  of  most  abundant  underground  water  in  Sanpete  and 
Sevier  valleys  is  the  unconsolidated  material  by  which  they  are 
underlain  and  from  which  water  is  recovered  by  springs,  tunnels, 
and  both  flowing  and  nonflowing  wells. 

RECOVERY   OF    W^VTER   FROM    VALLEY   DEPOSITS   BY   SPRINGS. 

Although  most  of  the  fault  springs  issue  through  unconsolidated 
deposits,  their  origin  is  obvious  and  they  should  not  be  confounded 
with  seep  springs.  As  already  stated,  springs  of  the  first  class  occur 
along  faults.  Those  of  the  second  are  independent  of  structure  and 
commonly  occur  in  lowlands  where  the  surface  of  the  ground  inter- 
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sects  the  water  table.  The  discharge  of  seep  springs  is  gsnerall; 
unlike  that  of  fault  springs,  since  it  often  fluctuates  with  the  nca^iii 
instead  of  flowing  almost  constantly.  The  temperature  of  faiili 
springs  is  also  nioi-e  constant,  anil  is  conimonl}'  higher  than  that  of 
seep  springs,  a  fact  that  is  esjjecially  apparent  during  the  winter. 

Seep  springs  are  numerous  in  Sanjwte  and  Sevier  valleys,  e?pi>- 
cially  in  their  lower  stretches,  and  the  important  part  played  liv 
s<<epage  in  maintnining  the  flow  of  the  streams  has  been  already  note<l 
Seei>age  is  so  widespread  and  in  any  one  spot  is  usually  so  slight  tliai 
over  large  areas  it  is  impracticable  to  map  places  of  exit  of  seepajre 
water,  but  points  where  the  flow  appears  in  springs  and  is  conifii- 
trated  into  considerable  streams  are  shown  on  Pis,  V  and  VI  and 
are  listed  on  pages  5S  to  60.  The  flow  of  many  seep  springs  can  W 
increased  by  development,  but  some  of  them  are  »(  elevations  so  low 
that  their  waters  are  unavailable  for  use  in  the  immediate  vicinity 
except  by  pumping. 

RECOVERY   OF    WATER    KROM    VALLEY    DEPOSITS   BY    Tl-NNEIJ*. 

Tunnels  driven  into  the  unconsolidated  deposits  have  prociirct 
large  amounts  of  water.  Especially  favorable  sites  for  tunnels  an' 
places  where  the  low  lands  l>egin  to  raise  at  an  increased  angle  towarl 
the  base  of  the  mountains.     At  such  places  the  ground  water  tapixsl 


Pia.  R,— SMtlnn  llluilniling  a  tunnel  in  [he  vall^r  dcposlu. 

will  drain  by  gravity  into  tunnels,  as  illustrated  in  fig.  .">.  A  tun- 
nel of  this  class  is  that  of  Madsen  and  Seolv.  west  of  Mount  Pleasant. 
(See  p.  4fl.) 

KETdVERV    OF    WATF.R    FROSl    VALLEY    DEPOSITS    BY    NONFIX>W!NG    WELL-*. 

Nonflowing  wells,  the  general  features  of  which  are  indicated  in 
the  list,  pages  f)!-.'*",  are  the  most  common  means  of  recovering  under- 
ground water  in  Sanpete  and  Sevier  valleys.  The  maps  show  thai 
ground  water  lies  within  10  ftset  of  the  surface  under  a  large  part  of 
the  valleys,  this  area  of  course  being  in  the  lowlands,  and  that  toward 
the  highlands  the  depth  increases.  The  nonflowing  wells  ape  com- 
monly dug  beneath  the  groimd-water  level  to  a  porous  bed  of  saml 
or  gravel,  from  which  water  percolntes  into  the  opening.     Most  of 
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the  wells  are  sunk  several  feet  below  the  summer  stage  of  the  water 
table  in  order  to  provide  for  the  seasonal  fluctuation.  There  are  also 
a  number  of  nonflowing  bored  wells,  which  have  been  put  down  with 
the  hope  of  obtaining  a  flow  at  the  surface. 

Water  is  drawn  from  most  of  these  wells  by  buckets  or  hand 
pumps.  A  few  windmills  are  in  oj^eration,  but  the  wind  velocity  is 
aj^parently  not  great  or  steady  enough  to  give  them  general  favor. 
There  are  few,  if  any,  power  pumps  in  the  valley,  which  affords  a 
promising  field  for  their  introduction  and  their  use  in  irrigation. 
Water  contained  in  coarse  beds,  which  insure  an  abundant  yield,  lies 
within  easy  reach  of  the  surface  beneath  large  areas,  and  electric 
power  can  be  cheaply  developed  from  the  near-by  mountain  streams. 

RECOVERY    OF    WATER    FROM    VALLEY    DEPOSITS    BY    FLOWING    WELLS. 

The  irregular  sheets  of  gravel,  sand,  and  clay  that  slope  valley- 
w^ard  from  the  base  of  the  mountains  afford  conditions  favorable 
for  pressure  in  their  contained  water.  Accordingly,  where  beds  of 
sand  and  gravel  that  lie  below  a  confining  stratum  of  relatively  im- 
pervious material  are  encountered  by  wells  which  enter  the  zone  of 
saturation,  the  water  tends  to  rise  in  the  wells,  and  in  the  lowlands 
sufficient  head  is  developed  to  cause  flows  at  the  surface.  Above  the 
lowlands  on  each  side  of  the  valley  the  water  in  deep  wells  rises  a 
g^reater  or  less  distance,  the  height  it  reaches  depending  upon  the 
elevation  of  the  ground. 

It  is  estimated  that  there  are  more  than  100  flowing  wells  m  the 
two  valleys,  yielding  an  aggregate  flow  of  about  5  second-feet.  Most 
of  the  wells  are  H  or  2  inches  in  diameter,  but  a  few  of  the  larger 
ones  are  3  or  4  inches.  Flows  are  obtained  at  different  depths  be- 
tween 20  and  344  feet,  under  pressures  at  the  surface  varying  from 
0  to  6  pounds  per  square  inch.  The  average  yield  of  the  wells  is 
possibly  about  20  gallons  a  minute,  but  the  range  is  wide,  several 
discharging  less  than  1  gallon  a  minute.  The  greatest  flow  measured 
was  160  gallons  a  minute,  from  a  3-inch  pipe.  Beneath  the  first  flow 
other  flows  are  commonly  obtained  from  each  bed  of  sand  and  gravel 
encountered  in  boring  the  well. 

The  flowing  wells  are  located  in  the  fields  below  the  towns,  which 
generally  are  built  at  elevations  so  high  that  the  water  of  the  wells 
is  little  used  for  domestic  purposes,  for  which,  by  its  purity,  it  is 
eminently  adapted.  It  is  used  to  some  extent  for  watering  stock, 
but  chiefly  for  irrigation. 

The  use  of  artesian  water  from  the  valley  deposits  has  only  begun, 
and  the  possibilities  apparently  are  not  realized.  There  is  need  for 
a  number  of  test  wells  to  exploit  conditions  in  the  lower  deposits, 
and  where  good  flows  are  obtained  more  wells  of  larger  bore  may 
profitably  be  sunk. 
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KECOVERY  or  WATER   EROM   VALLEY   DEPOSITS  BY  SUBSURFACE   DAMS.    En:. 


Unclear  exceptional  conditions  ground  water  may  be  recoveiv«l 
by  means  of  subsurface  dams  or  similar  contrivances  which  impound 
the  underflow  in  unconsolidated  materials.  These  conditions  are  prac- 
tically imj>ervious  bottom  within  easy  reach  of  the  surface,  to  pre- 
vent excessive  lowering  of  the  ground-water  level,  and  competent 
side  walls,  not  too  far  apart,  to  intercept  lateral  escape.  Tlie 
presence  of  these  conditions  can  be  determined  only  by  prospecting, 
and  the  economic  desirability  of  building  such  structures  at  par- 
ticular places  is  an  indejwndent  question,  but  because  of  the  hiirh 
value  of  water  in  this  area  their  feasibility  at  each  possible  bite 
should  1k»  investigated.  Possible  locations  of  subsurface  dams  arv 
suggested  by  nx-k  walls  at  the  mouths  of  the  narrow  canyons,  whon- 
borings  in  search  of  suitable  bottom  should  be  made.  Tests  of  th*- 
amount  and  jiorosity  of  the  valley  filling  at  and  above  the  mouth- 
of  the  canyons,  together  with  measurements  of  the  velocity  of  the 
underflow,  would  indicate  the  quantity  of  ground  water  available. 
At  some  places  l)elow  the  mouths  of  the  canyons  in  the  several  cn'ck 
vallevs  conditions  favorable  to  the  construction  of  infiltration  gal- 
leries  may  also  be  discovered. 

QUALITY  OF  WATER. 

Few  analyses  have  lx*en  made  of  the  waters  of  Sanpete  and  Sevier 
valleys,  although  their  general  character  is  indicated  by  a  number 
of  field  tests.  During  the  summer  of  1900  the  Bureau  of  Soils" 
examined  the  waters  of  Sevier  Vallev,  and  in  the  fall  of  1905  tho 
writer  made  the  following  field  assays,  using  the  methods  suggesteil 
by  Mr.  M.  O.  Leighton.^  The  figures  given  repi'esent  only  approxi- 
mate composition;  yet,  as  all  the  tests  were  made  under  similar  con- 
ditions, they  afi'ord  rough  comparative  data: 

Field  assays  of  icater  from  Hanpete  and  Sevier  valleys,  Utah. 

[Parte  per  millon.] 


Name  and  l(K*ality. 


STREAMS. 


Ploa«yint  Crock  o 238  234-35  « 

MantiCrcekr 238  204  157  Tncr 

San  I'itch  lYcfk.  west  of  Mcmiit  PlenMant 890  408  237  4-^ 

Sail  Pitch  Crofk.  oii><t  of  (iunnison 550  408  492  MV 

Sevier  River,  west  of  (lunnison 1,150  877  +626  1,013 

Sevier  Kiver.  we-^t  of  Joseph 261  80  i  i 

Sixmile  Creek  r 360  246  65.  19 

Twelvrmilc  rn-ek  •? 505  76'  19 

Upper  Sal iuft  Creek,  7  miles  n]K)ve  mouth  of  canyon.  410  245  113  1  9 

«  Soil  survey  In  Sevier  Valley,  Utah,  Rept.  field  operations  DiTislon  of  Soils.  U.  S.  DepL 
of  A;;rinilture,  1900. 

«'  LeiKhton.  M.  C,  Field  assay  of  water :  Water-Sup.  and  Irr.  Paper  U.  S.  Geol.  SurTey 
No.  ir,i,  iiM»r». 

"  Samplea  obtained  at  mouths  of  canyons. 


Calcium 

(Ca). 


Bicarbon- 
ate radicle 
(HCOa). 


Sulphat« 
raaicle 

(SO,). 


Chlorine 

(CIk 
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Field  assays  of  water  from  Sanpete  and  Sevier  valleys,  Utah — Continued, 


Name  and  locality. 


8TBEA]i8-~continued. 


Lower  Sallna  Creek  a 

Monroe  Creek  a 

Dry  Creeka 


8FBIMG8. 


Fountain  Green  (No.  86 )b 
Morrison  tunnel  (No.  88) . 
Ninemile  (No.  34) 


Glen  wood  (No.  12). 
Richfield  (No.  16).. 


FLOWINQ  WELLB. 


Allred 

Seeley 

Westof  Mantl 

Between  Fairvlew  and  Mount  Pleasant 

Bolitho 

Brooklyn  Irrigation  Co 


DUG  WELLS. 

Fairview  (Bohney  House) 

Salina  (White  House) 

South  of  Salina  (Colby) 

Ephralm  f S.  Sorensen) 

Moroni  (Moroni  House) 

Ephraim  (Ephralm  House) 

Gunnison  (Gunnison  House) 


Calcium 

(Ca). 

Bicarbon- 

Sulphate 

ate  radicle 

radicle 

(HCOj,). 

(SO4) 

151 

265 

127 

96 

102 

-  35 

248 

53 
0 

265 

410 

826 

164 

435 

367 

459 

96 

122 

0 

228 

265 

Trace. 

380 

406 

492 

274 

204 

-  85 

.  274 

367 

135 

274 

286 

-  36 

340 

326 

74 

595 

326 

530 

715 

867 

-  36 

595 

510 

135 

320 

204 

108 

1,150 

551 

+626 

650 

867 

800 

274 

449 

62 

248 

571 

572 

Chlorine 

(CI). 


119 
9 
9 


19 
29 

308 

24 
29 


297 

258 

14 

19 

59 

498 


21 
109 
148 
258 
59 
636 


"  Samples  obtained  at  mouths  of  canyons. 
*  Numbers  are  those  given  on  Pis.  V  and  VI. 
<^  Calcium  content  very  large. 

The  general  composition  of  the  waters  of  the  area  under  considera- 
tion can  be  inferred  from  the  outline  of  the  geology  of  the  watershed, 
for  the  mineral  content  of  surface  and  ground  waters  is  determined 
by  the  chemical  character  of  the  rocks  and  soils  with  which  they  come 
in  contact.  (See  pp.  8-14.)  The  prevalence  of  limestone  causes  an. 
abundance  of  carbonates ;  the  waters  which  come  under  the  influence 
of  the  Jurassic  salt  and  gypsum  bearing  rocks  are  rich  in  chlorides 
and  sulphates;  while  streams  like  Monroe  Creek,  which  traverse 
igneous  rocks,  carry  relatively  little  mineral  matter  in  solution. 
Water  from  wells  of  moderate  or  considerable  depth  is  usually 
similar  to  that  of  the  mountain  streams  in  the  same  locality,  but 
that  from  shallow  wells  in  the  lowlands,  especially  in  irrigated  tracts, 
contains  abundant  dissolved  salts.  This  mineral  content  is  largely 
derived  from  the  return  w^aters  of  irrigation,  which  leach  the  soils, 
'  for  in  the  lowlands  where  ground  water  is  within  reach  of  capillary 
action  the  dissolved  salts  are  deposited  by  evaporation  and  the  soil 
is  impregnated  with  an  accumulation  of  "alkali."  The  combined 
deleterious  effects  of  the  soluble  Jurassic  rocks  and  of  the  alkali  in 
the  lowlands  is  shown  in  the  table  by  the  two  tests  of  the  water  of 
Sevier  River.  The  sample  collected  west  of  Joseph,  in  the  upper 
part  of  the  valley,  contained  only  261  parts  per  million  of  calcium, 
80  sulphates,  and  29  parts  of  chlorines,  while  the  sample  from  the 
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same  river  west  of  Gunnison  contained  377  parts  of  bicarbonate-. 
1,150  parts  of  calcium,  over  026  parts  of  sulphates,  and  1,015  part- 
of  chlorine. 

The  natural  conditions  are  generally  favorable  for  obtaining  good 
water  for  domestic  purposes,  but  the  communities  give  little  heei 
to  the  sanitary  character  of  the  water,  and  as  a  result  epidemics  of 
typhoid  fever  of  greater  or  less  violence  are  not  uncommon.  As  ordi- 
nary hygienic  precaution  will  prevent  most  of  such  epidemics  the 
negligence  in  providing  pure  water  supplies  can  not  be  too  strongly 
condemned.  Ill-kept  privies  and  cesspools  are  nuisances  that  should 
not  be  tolerated  in  settled  communities.  Privies  should  be  replaced 
by  "  dry-earth  closets,''  provided  with  a  supply  of  dry  clay  loam, 
and  the  fecal  matter  should  be  removed  at  short  intervals.  Where 
there  are  public  water  supplies  it  is  desirable  that  sewers  should  ali«o 
be  installed  and  the  sewage  might,  if  desired,  be  used  in  irrigation 
on  "  sewer  farms."  The  local  custom  of  using  old  wells  as  cesspool^ 
pollutes  the  water  of  neighboring  wells  that  are  still  used  as  source^ 
of  drinking  water,  and  should  be  prohibited.  Another  prevalent 
unsanitary  custom  is  the  use,  for  drinking  and  cooking,  of  water 
running  through  the  towns  in  open  ditches,  into  which  pollution 
is  free  to  drain. 

All  the  towns  in  the  area  except  one  or  two  can  procure  water  sup- 
plies either  from  springs  or  from  mountain  streams,  which  with  can? 
can  lx»  protected  from  contamination,  and  outlying  houses  can  be  sup- 
plied with  water  from  deep  wells.  But  although  pure  water  oin 
easily  be  obtained,  only  four  towns  in  Sanpete  and  Sevier  valle^'^— 
fVeedom,  Mount  Pleasant,  Manti,  and  Richfield — ^have  public  water- 
works. 

SUGCiKSTlONS. 

In  view  of  the  present  undeveloped  state  of  the  ground  waters  of 
Sanpete  and  Sevier  valleys  and  the  need  of  more  water,  a  few  sug- 
gestions as  to  a  more  efficient  use  of  the  available  resources  may  be 
pertinent. 

As  the  only  source  of  water  is  the  precipitation  on  the  drainage 
area  tributary  to  the  valleys,  it  is  clear  that  attention  should  be  given 
to  conserving  this  supply  by  preventing  waste  whenever  possible. 
The  chief  problem  is  to  save  the  storm  waters,  and  to  this  end  larg? 
storage  reservoirs  have  been  built  or  planned,  but  it  does  not  appear 
to  be  generally  realized  that  the  storm  run-off  can  be  saved  also  by 
other  means.  The  underground  supply  can  be  considerably  aug- 
mented by  distributing  the  flood  discharge  over  the  uplands  below 
the  mouths  of  the  canyons  of  the  creeks  that  emerge  from  the  moun- 
tains. The  control  of  floods  is  difficult,  but  by  placing  obstruction? 
in  the  ordinary  channels  flood  waters  can  be  spread  over  a  wide  area, 
so  as  to  increase  greatly  the  amount  of  water  that  is  absorbed  in  the 
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porous  alluvial  deposits.  Small  reservoirs  can  also  be  constructed  at 
many  places  within  the  mountain  watershed,  whereby  the  storm  run- 
off can  be  checked  and  the  seepage  run-off  in  the  dry  season  increased. 
The  advantage  of  preserving  timber  on  the  mountains  should  also  be 
clearly  understood.  A  drainage  area  well  covered  with  vegetation 
is  one  of  the  most  effectual  checks  to  storm  run-off.  A  heavy  growth 
of  underbrush  and  trees  tends  to  prevent  storms  from  washing  away 
the  products  of  rock  decay  and  to  accumulate  a  thick  cover  of  soil 
and  humus,  which  absorbs  large  quantities  of  water  from  storms  and 
from  melting  snow,  whereas  if  the  covering  of  vegetation  is  scant, 
trtorms  tend  to  keep  the  mountain  sides  relatively  bare  of  soil  by 
washing  the  debris  into  the  creeks,  so  that  the  precipitation  runs  off 
rapidly  and  comparatively  little  is  absorbed  to  seep  slowly  into  the 
creeks  to  maintain  their  summer  flow.  Tlie  timber  should  therefore 
be  protected  from  fire  and  from  reckless  cutting,  excessive  grazing 
should  not  be  permitted,  and  trees  might  be  planted  to  advantage  in 
inanv  areas. 

Not  only  should  the  supply  be  conserved  as  far  as  possible,  but 
more  efficient  use  of  the  available  water  should  be  practiced.  Much 
is  lost  by  crude  methods  of  irrigation.  More  water  is  often  applied 
to  the  fields  than  is  needed,  and  a  large  part  is  lost  by  seepage  from 
faultily  constructed  ditches.  The  use  of  pipes  whenever  practicable 
and  the  construction  of  less  permeable  canals  would  prevent  much 
waste.  Much  water  is  also  lost  by  allowing  artesian  wells  to  flow  con- 
stantly. It  should  be  thoroughly  realized  that  the  limited  supply 
of  ground  water  comes  from  a  common  source,  that  the  wastefulness 
of  one  person  counteracts  the  prudence  of  another,  and  that  the  in- 
terest of  all  demands  that  the  supply  be  rigorously  conserved.  Flow- 
ing w^ells  should  be  capped,  or  the  flow  should  at  least  be  partly 
checked  when  water  is  not  used,  or  the  water  should  be  collected  in 
reservoirs  for  future  use.  A  further  incentive  to  economy  in  the  use 
of  water  is  the  fact  that  by  its  conservation  the  evil  of  alkali  accumu- 
lation and  the  raising  of  the  water  table  too  near  the  surface  in  the 
lowlands  is  retarded. 

The  distribution  of  underground  water  suggests  that  the  most  effi- 
cient use  of  the  total  supply  in  the  valley  would  be  to  develop  the 
fertile  uplands  toward  the  base  of  the  mountains,  as  far  as  may 
be,  from  high-line  canals,  supplied  by  the  mountain  streams;  and 
to  use  underground  water,  which  in  general  is  inaccessible  on  the 
uplands,  in  developing  the  low^lands,  where  the  subterranean  supply 
is  plentiful.  Owing  to  the  present  complicated  ownership  of  water 
rights,  it  may  be  difficult  to  act  upon  this  suggestion,  but  there  can  be 
no  doubt  that  its  adoption  would  materially  add  to  the  amount  of 
land  under  cultivation.     Flowing  wells  can  be  obtained  in  large  areas 

IBB  199—07  M 3 


84  UNDERGROUND    WATER   IN    VALLEYS   OF   UTAH. 

in  the  lowlands,  and  at  several  localities  where  coarse  water-bearin;' 
sand  and  gravel  occur  near  the  surface  there  is  a  possibility  of  esiat 
lishing  pumping  plants,  for  which  electric  power  develoi>ed  from  the 
adjacent  mountam  streams  is  generally  available.  It  should  U- 
remembered,  however,  that  although  the  underground  supply  is  ct>D- 
siderable,  it  must  not  be  recklessly  used.  Observations  on  the  fluc- 
tuation of  the  water  table  should  serve  as  a  guide  to  development. 

Since  the  underground  water  supply  in  Sanpete  and  Sevier  vallev^ 
is  but  little  developed  and  local  conditions  are  promising,  further 
testing  of  the  resources  is  very  desirable.  Deep  wells  should  K 
sunk  in  Iwth  vallevs  to  ascertain  the  conditions  in  the  uncon^)!: 
dated  dejwsits,  and  to  determine  whether  flowing  wells  can  be  ih 
tained  from  bed  rock.  Where  good  supplies  are  found  pipes  of 
larger  bore  than  those  now  used  might  well  be  employed.  Al5>o  xh*- 
flow  of  some  of  the  springs  can  be  materially  increased  by  develop- 
ment, and  jx)ssibly  new  ones  found  by  prospecting. 

1>KTAII^KD  1>E8C:RIPTI<>NS. 

The  descriptive  details  that  follow  are  supplementary  to  the  infor- 
mation contained  in  the  maps  forming  Pis.  VI  and  VII  and  the  li>i 
of  wells  and  springs  on  pages  51-00.  The  descriptions  l^egin  at  tlir 
south  and  proceed  northward,  the  areas  described  being  groupe^l 
about  the  principal  towns. 

JOSEPH  AND  VICINITY. 

About  6  miles  south  of  Joseph  the  Sevier  River  emerges  from  a 
canyon  and  flows  northeastward  l)etween  the  lava-capped  foothill- 
of  the  Pavant  Mountains  and  a  low  ridge  of  igneous  rocks.  Tlir 
town  of  Joseph  is  situated  near  the  base  of  the  long  alluvial  sloj^*' 
west  of  the  river.  Water  for  irrigation  is  furnished  by  the  Sevier 
Valley  canal,  l)elow  which  most  of  the  land  is  under  cultivation,  anu 
drinking  water  of  poor  quality  is  obtained  from  shallow  dug  welK. 
Most  of  the  area  lying  lx?low  the  canal  is  undedain  by  gravel  ami 
by  subordinate  streaks  of  sand  and  clay;  ground  water  lies  withiu 
50  feet  of  the  surface,  and  the  wells  are  between  30  and  60  feet  in 
depth.  The  annual  fluctuation  of  the  water  surface  amounts  ti» 
about  10  feet,  the  water  being  highest  in  midsummer  and  lowest  in 
late  winter,  when  some  of  the  wells  go  dry.  A  better  supply  ^*>r 
drinking  purposes  probably  can  be  obtained  from  bored  wells  near 
the  river,  100  feet  or  more  in  depth.  These  would  avoid  contamina- 
tion and  at  least  some  seepage  from  the  canals.  There  is  little  likeli- 
hood of  profitably  obtaining  underground  water  for  irrigating  the 
arid  slope  west  of  Joseph,  although  it  is  possible  that  deep  well-, 
after  penetrating  a  considerable  but  unknown  thickness  of  lava  and 
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the  underlying  Eocene  strata,  would  strike  artesian  water  in  the 
underlying  sandstones  and  conglomerates. 

The  Joseph  Hot  Springs  issue  from  calcareous  tufa,  deposited  by 
the  springs,  at  the  base  of  the  low  volcanic  ridge  about  a  mile  south- 
east of  the  town.  The  temperature  of  the  water  ranges  from  135° 
to  14G°  F.,  and  the  yield  of  all  is  estimated  to  be  only  about  30  gallons 
a  minute. 

ELSINORE  AND  VICINITY. 

Sevier  Valley  broadens  out  a  few  miles  above  Elsinore,  which  is 
located  in  the  midst  of  a  prosperous  agricultural  district.  Contigu- 
ous to  the  river,  particularly  south  of  it,  a  number  of  shallow  wells 
have  been  dug,  from  which  an  abundant  supply  of  water  in  coarse 
gravel  is  obtained  at  depths  ranging  from  20  to  35  feet.  Two  wells 
have  been  bored  in  this  area,  one,  178  feet  deep,  in  the  SE.  ^  sec.  32, 
T.  24  S.,  R.  3  W.,  the  other,  171  feet  deep,  in  the  SW.  i  sec.  34,  in 
the  same  range  and  township.  In  sinking  these  wells  the  surface 
was  found  to  be  underlain  chiefly  by  sand  and  gravel  to  a  depth  of 
150  feet,  where  stiff  yellow  clay  was  encountered,  through  which  the 
inadequate  apparatus  failed  to  penetrate.  This  immediate  area  is 
favorable  for  testing  underground  conditions,  and  it  is  desirable 
that  a  deep  well  be  sunk  here  to  determine  the  possibility  of  obtain- 
ing flowing  wells  in  the  valley  deposits.  The  discharge  of  Monroe 
Creek,  on  the  southeast,  and  the  seepage  from  Sevier  River  in  its 
sandy  course  below  the  mouth  of  its  canyon  are  sources  of  an  under- 
ground supply  which  may  be  under  pressure  in  possible  coarse  de- 
posits beneath  the  clay  above  mentioned.  If  flowing  wells  should 
not  be  obtained,  pumping  from  the  shallow  gravels  is  an  attractive 
possibility. 

Midway  between  Joseph  and  Elsinore,  near  the  river,  in  SE.  J 
sec.  6,  T.  25  S.,  R.  3  W.,  there  is  a  group  of  about  25  wells,  in  which 
the  water  rises  within  2  or  3  feet  of  the  surface.  These  are  1^  inches 
in  diameter  and  less  than  50  feet  deep  and  the  yield  of  all  amounts 
to  about  1  second -foot.  Trenches  have  been  dug,  in  which  the  flow  is 
conducted  to  the  Brooklyn  canal.  Clay  was  encountered  in  these 
wells  down  to  12  feet,  below  which  water-bearing  sand  and  gravel 
occur. 

The  town  of  Elsinore  is  built  on  an  alluvial  slope  at  the  base  of 
lava-capped  foothills.  Water  for  irrigation  is  obtained  from  several 
canals  that  are  fed  by  Sevier  River,  and  these  also  furnish  an  unsat- 
isfactory domestic  supply,  which  is  supplemented  by  a  few  poor 
wells  between  60  and  115  feet  in  depth.  The  chief  desideratum  is  a 
good  supply  for  domestic  purposes.  Possible  sources  are  a  number 
of  feeble  seep  springs  in  the  hills  a  few  miles  to  the  northwest, 
springs  on  the  east  side  of  the  valley  adjacent  to  Thompsons  Creek^ 
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Monroe  Creek,  and  wells.  Although  capable  of  development,  iIih 
yield  of  the  springs  first  mentioned  appears  to  be  insufiicient ;  on  th^^ 
other  hand,  surface  water  of  good  quality  and  abundant  quantity  i> 
available  on  the  eastern  side  of  the  vallev,  but  its  use  necessitates  a 
pipe  line  extending  several  miles.  The  project  of  sinking  welk 
however,  offers  attractive  possibilities.  These  are  of  two  distind 
classes,  deep  wells  in  the  valley  deposits  and  wells  sunk  to  bed  rwk. 
The  desirability  of  sinking  a  test  well  in  the  valley  south  of  Elsinore 
has  just  been  mentioned.  It  can  hardly  be  ex[)ected,  even  if  a  flow 
should  result,  that  the  pressure  would  be  sufficient  to  carry  the  water 
to  Elsinore,  yet  it  is  probable  that  water  of  good  quality  can  be  thn> 
obtained.  Another  possibility  is  to  tap  the  sandstones  and  con- 
glomerates that  cap  the  Pavant  Mountains  and  dip  southeastwarl 
The  fault  along  the  base  of  the  mountains  complicates  the  situation 
and  makes  it  desirable  that  the  first  experimental  well  be  drilled  we^t 
of  it.  Another  disturbing  factor  in  the  vicinity  of  Elsinore  is  tii< 
cap  of  hard  lava.  This,  however,  can  be  avoided  by  sinking  a  weL 
in  the  valley  about  2  miles  north  of  the  town.  The  surface  strau 
will  probably  yield  water  of  poor  quality,  but  this  could  be  cased  ol!, 
for  good  water  under  pressure  is  to  be  expected  from  the  underlviuL' 
beds.  The  depth  at  which  water  will  be  found  can  not  be  predicttxl 
but  the  l)eds  that  overlie  the  water-bearing  strata  are  probably  several 
hundred  feet  thick,  and  if  exploration  is  undertaken  at  all  prepara 
tions  should  be  made  to  sink  a  well  at  least  1,000  feet  deep. 

MONROE  AND  VICINITY. 

Monroe  is  prettily  situated  on  an  alluvial  slope  on  the  east  side  oi 
the  vallev,  at  the  base  of  the  Sevier  Plateau.  Monroe  Creek,  th- 
principal  source  of  water  supply,  flows  throughout  its  course  over 
cystalline  rocks,  and  its  water  therefore  contains  relatively  little  di- 
solved  matter.  In  this  respect  it  is  the  purest  large  stream  in  ih 
entire  area  here  considered.  A  number  of  canals,  fed  from  Seri^^r 
River  and  Monroe  Creek,  furnish  water  for  irrigation,  and  the^<^ 
canals  are  also  largely  resorted  to  for  domestic  supply.  In  view  r? 
the  fact  that  excellent  water  is  available  in  Monroe  Canvon,  it  \- 
surprising  that  the  community  is  willing  to  continue  using  for  hoiis^ 
hold  purposes  the  present  relatively  unsanitary  supply.  The  deptL 
to  ground  water  is  over  50  feet,  and  there  are  but  few  wells  in 
Monroe. 

The  hot  springs  near  Monroe  are  a  valuable  asset,  but  as  yet  th:} 
are  little  used.  There  are  several  groups  of  springs  a  half  mile  ea.< 
of  the  town  along  a  probable  fault  line  at  the  base  of  the  mountaii.N 
which  are  composed  of  igneous  rocks.  The  salts  held  in  solution  1} 
the  water  are  deposited  as  tufa,  from  which  springs  now  issue  at  - 
number  of  places.     The  total  yield  is  about  100  gallons  a  minute,  an 
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the  temperature  of  the  water  when  it  reaches  the  surface  ranges  from 
X44°  to  156°  F.  The  proximity  of  the  springs  to  the  town  suggests 
t  lie  desirability  of  attempting  to  increase  their  flow  with  the  idea  of 
utilizing  the   .eat. 

The  following  analysis  of  the  water  of  Cooper  Hot  Springs  was 
obtained  from  the  owner: 

Analysis  of  water  from  Cooper  Hot  Springs,  east  of  Monroe  {No.  5). 

m 

[Analyst,  P.  A.  Yoder.] 

Parts  per  million. 

Ca 2G7.  7 

Mg 35. 1 

Na 591.4 

k 37.5 

Li  .6 

Fe,   Al ao 

SiO, L 23.5 

SO, 167.  6 

CO, 36.0 

CI 634.  6 

Total   solids 1,794.0 

The  few  wells  that  have  been  sunk  in  the  vallev  southwest  of  Mon- 
roe  show  that  the  depth  to  ground  water  is  over  70  feet.  The  most 
practicable  way,  therefore,  of  developing  the  area  is  from  high-line 
canals  supplied  by  Sevier  River  and  Monroe  Creek. 

The  presence  of  several  springs  between  1  and  3  miles  south  of  the 
mouth  of  Monroe  Canyon,  along  a  probable  fault,  suggests  that 
more  water  may  be  obtained  by  tunneling. 

RICHFIELD  AND  VICINITY. 

The  portion  of  Sevier  Valley  between  Monroe  and  Richfield  that 
lies  below  the  canals  is  in  large  part  under  cultivation,  but  the  por- 
tion above  them  consists  of  desert  alluvial  slopes  that  extend  up  to 
I  he  bases  of  the  mountains.  In  the  highlands  bowlders  and  coarse- 
textured  debris  abound,  while  the  lowlands  are  floored  with  sand  and 
clay  loam.  The  map  forming  PI.  VI  shows  that  ground  water 
lies  within  10  feet  of  the  surface  under  a  considerable  part  of  the  low- 
lands, and  that  in  this  vicinity  there  are  about  100  artesian  wells, 
oonceming  which  representative  data  are  given  in  the  list  on  pages 
51-57.  They  are  shallow,  ranging  from  50  to  95  feet  in  depth,  and 
yield  from  3  to  142  gallons  a  minute  under  a  pressure  at  the  surface 
of  slightly  over  2  pounds.  In  drilling,  clay  is  usually  encountered 
for  40  to  CO  feet,  below  which  lies  said  and  gravel,  Avhence  the  flows 
are  obtained.  The  gravel  appears  to  be  widely  distributed  and  con- 
stitutes a  valuable  reservoir.  By  a  single  well,  No.  59,  in  list  on  page 
52  and  map  (PL  V),  which  is  4  inches  in  diameter,  62  feet  deep, 
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and  yields  132  gallons  a  minute,  a  lar^  tract  of  alkali  land  has  Ix^en 
converted  into  an  excellent  meadow. 

The  deepest  well  in  this  vicinity  was  sunk  in  1900  in  NE.  i  sec.  7. 
T.  24,  S.,  R.,  2  W.,  to  a  depth  of  324  feet.  The  log  of  this  well,  as  re- 
ported by  the  owner,  is  given  below : 

L<}g  of  trctl  in  nee.  7,  T,  24  S„  R,  2  W.,  in  feet. 


Thick- 


r>eptL. 


Clay G2  -^i 

Sand  and  K^^vel 8S  !  '»• 

Clay 15 

Sand  and  gravtrl 135  : « 

Clay 20 

Sand  and  v rave  I '  24  ^- 1 

I 

From  the  upper  beds  of  sand  and  gravel  in  this  well  water  ros^ 
within  a  few  inches  of  the  surface  and  a  flow  was  obtained  from  the 
Ijottom,  but  the  pipe  broke  and  the  well  was  discontinued.  So  far  a< 
known,  this  is  the  deepest  hole  in  Sevier  Valley  proper,  and  the  re- 
sults serve  to  emphasize  the  desirability  of  a  deep  test  well.  The 
probabilities  are  that  such  a  well  will  penetrate  one  or  more  beds  of 
sand  and  gravel,  bearing  water  under  pressure  great  enough  to  cauv^ 
flows  at  tlie  surface,  even  if  the  well  should  be  sunk  at  some  distance 
from  the  river. 

Not  only  the  valley  deposits,  but  the  bed  rock  is  an  available 
source  of  underground  water,  especially  along  the  base  of  the  moun- 
tains, near  Richfield.  Tlie  considerable  outcrop  of  sandstone  and 
conglomerate  on  the  crest  and  eastern  flanks  of  the  Pavant  Rangi\ 
as  already  stated  (p.  23),  presents  a  large  area  for  the  absorption  of 
precipitation  and  run-off,  and  the  eastward  dip  and  cap  of  Eocene 
strata  cause  the  contained  water  to  be  under  pressure.  Although 
deep  valleys  drain  a  large  i)ortion  of  the  porous  rocks,  it  is  neverthe- 
less likely  that  a  well  sunk  through  the  capping  of  limestones  an*i 
shales  will  strike  artesian  water  in  the  underlying  sandstone  ami 
conglomerate.  The  fault  along  the  base  of  the  mountains  is  a  dis- 
turbing factor,  yet  apparently  it  is  the  cause  of  the  spring  west  of 
Richfield,  and  thus  serves  to  emphasize  the  po&sibility  of  obtainin*; 
water  under  pressure.  The  depth  at  w^hich  water  may  be  expected 
can  not  l)e  closely  predicated.  If  a  test  well  is  attempted  provision 
should  be  made  for  driving  1,000  feet  or  more,  the  depth  dependinir 
on  the  location  of  the  well;  the  farther  away  from  the  mountain> 
it  may  be  dug  the  deeper  it  will  need  to  be  sunk  to  reach  the  w^ater- 
bearing  beds.  A  rough  approximation  of  the  depth  to  the  Richfield 
spring  water  may  be  afforded  b}'^  its  temperature,  74°  F.,  which  i- 
20°  above  the  mean  annual  temperature.  If  the  temperature  be  due 
to  the  internal  heat  of  the  earth,  which,  it  is  assumed,  increases  about 


DETAILED   DESCRIPTIONS.  39 

1  degree  in  every  50  feet,  the  water  is  derived  from  a  depth  of  about 
1,300  feet.  It  is  possible,  however,  that  the  water  owes  its  tempera- 
ture in  part  to  the  proximity  of  heated  igneous  roclcs. 

Inverury  and  Annabelle,  small  towns  situated  on  opposite  sides  of 
the  Sevier,  4  miles  south  of  Richfield,  are  supported  by  irrigation 
from  canals  fed  by  the  river.  Inverury  is  supplied  with  poor  drink- 
ing water  from  shallow  wells,  although  water  of  better  quality  can  be 
obtained  by  driving  deeper  and  casing  oflf  the  upper  flow.  Anna- 
belle,  on  the  other  hand,  derives  a  good  supply  for  domestic  use  from 
reservoirs  in  the  mountains  south  of  the  town. 

Richfield,  the  commercial  center  of  Sevier  Valley,  has  a  population 
of  about  2,000.  The  town  is  situated  at  the  foot  slope  of  the  Pavant 
Range,  and  derives  its  water  supply  from  the  Sevier  Valley  and 
other  canals  and  from  the  spring  referred  to  on  page  25.  This 
.spring,  discharging  3.2  second- feet,  besides  furnishing  water  for  local 
irrigation,  supplies  the  city  •  waterworks — the  best  system  in  the 
entire  area  considered  in  this  report.  The  spring  is  inclosed  in  a 
brick  structure,  whence  the  water  is  piped  to  a  concrete  reservoir 
and  distributed  through  an  8-inch  main.  Before  the  waterworks 
were  installed  the  town  depended  largely  upon  wells  that  range  in 
depth  from  15  to* 20  feet.  Some  of  these  are  still  used;  others  have 
been  abandoned  and  are  used  as  cesspools,  thus  introducing  a  source 
of  contamination  which  should  not  be  tolerated. 

Glenwood  is  prettily  located  in  a  cove,  at  the  base  of  Sevier  Plateau, 
that  is  separated  on  the  west  from  the  main  valley  by  a  low  lava- 
capped  ridge.  The  town  and  its  vicinity  are  supplied  with  water  for 
irrigation  and  domestic  use  by  springs.  East  and  west  of  the  lava- 
capped  ridge  there  are  springs  whose  discharge  aggregates  about  20 
second-feet.  Those  on  the  west  side  of  the  ridge  are  reported  to  have 
broken  out  since  1880,  and  their  flow  is  so  copious  that  a  considerable 
area  has  been  converted  into  marsh  land.  The  conditions  here  can  be 
improved  by  drainage  and  by  conveying  the  surplus  water  where  it 
is  more  needed.  The  springs  on  the  east  side  of  the  ridge  discharge 
9  second-feet  and  are  the  source  of  Cove  Creek.  At  an  elevation  of 
250  feet  above  the  town  Glenwood  Springs  issue  from  debris  at  the 
base  of  igneous  hills  and  form  the  main  local  supply  for  all  purposes, 
the  discharge  being  7  second-feet.  Although  the  supply  is  plentiful, 
a  needed  improvement  is  the  installation  of  a  waterworks  system  that 
would  do  away  with  the  present  insanitary  practice  of  obtaining 
domeslic  water  directly  from  open  ditches  in  the  streets.  The  springs 
also  afford  an  excellent  source  of  power,  which  is  as  yet  undeveloped. 
North  of  Glenwood,  along  the  base  of  the  mountains,  there  are  other 
springs,  notably  Herrins  Hole  Springs  and  Black  Knoll  Springs, 
which  yield  respectively  1  and  12  second-feet.  All  of  these  springs 
probably  rise  along  faults. 
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8ALINA  AND  VICINITY. 

Between  Richfield  and  Salina  the  character  of  the  country  chan^. 
On  the  east  of  the  valley  the  Sevier  Plateau,  an  area  of  i^rneous  nxk-, 
slopes  rapidly  northward  to  the  interval  separating  it  from  the  TTa- 
satch  Plateau,  which  is  underlain  by  sedimentary  rocks.      A  narn»^ 
belt  of  g^'p^^iferous  drab  and  red  shales,  capped  here  and  there  with 
lava,  lies  Ix^tween  the  base  of  the  plateaus  and  Sevier  River.     On  ihr 
west  side  of  the  valley  the  eastward-dipping  Eocene  beds  of  the  Val- 
ley Mountains  are  separated  by  a  fault  from  the  red  congrlomeraie^ 
and  sandstones  of  the  Pavant  Range.    The  appearance  of  the  valley 
also  changes.    West  of  the  river  the  canals  water  a  relatively  namw 
strip,  beyond  which  there  is  a  long  desert  slope  up  to  the  base  of  thf 
mountains,  while  on  the  east  still  less  land  is  irrigated   from  sniall 
ditches  fed  bv  creeks. 

I  Here,  as  throughout  the  valley,  the  lowlands  are  superficially  under- 
lain by  fine-textured  soils,  while  the  foot  slopes  of  the  mountains  an 
littered  with  coarse  debris.  Ground  water  lies  between  10  and  50  feet 
from  the  surface  in  a  belt  contiguous  to  the  river,  where  most  of  th' 
wells  have  l)een  sunk.  They  are  chiefly  driven  wells,  2  or  3  inche-  m 
diameter  and  from  100  to  a  little  over  200  feet  in  depth.  This  depth, 
unusual  in  Sevier  Valley,  is  necessitated  by  the  strongly  saliiir* 
character  of  the  water  nearer  the  surface,  due  to  the  proximity  of  the 
salt  and  gyi>sum-l)earing  shales.  The  wells  first  penetrate  about  twi 
feet  of  clay,  below  which  lie  alternating  layers  of  gravel  and  clay. 
Each  gravel  bed  yields  water  under  pressure  that  causes  it  to  ri-^ 
within  a  few  feet  of  the  surface.  Along  the  entire  length  of  Sevier 
Valley,  between  Venice  and  Gunnison,  the  character  of  the  ground 
water  is  impaired  by  salts  leached  from  the  adjacent  Jurassic  bed^ 
These  salts,  however,  apparently  do  not  permeate  the  valley  deposits 
throughout  their  entire  thickness,  but  seem  to  be  confined  largely  to 
the  upper  layers  by  beds  of  clay,  so  that  water  of  l^etter  quality  i> 
obtained  by  deep  wells. 

I  The  character  and  sti-ucture  of  the  bed  rocks  in  the  highlands  im- 
mediately adjacent  to  the  valley  between  Richfield  and  Salina  are  uoK 
in  general  favorable  for  storing  or  yielding  much  water,  but  water 
under  pressure  probably  can  be  obtained  in  the  red  sandstone  and  con- 
glomerate north  of  Richfield  (p.  10).  Artesian  water  may  prob- 
ably also  l)e  obtained  in  the  valley  of  Salina  Creek,  several  miles 
above  Salina,  a  probability  which,  in  view  of  the  needs  of  the  town, 
becomes  important.  As  has  been  stated  in  the  outline  of  the  geology 
of  the  region  (p.  9),  thick  sandstones  that  dip  westward  at  a  low 
angle  and  are  overlain  by  Eocene  beds  outcrop  in  the  upper  valley  of 
Salina  Creek.  Here  the  opportunities  for  absorption  are  good,  and 
it  is  likely  that  wells  thai  penetrate  to  saturated  horizons  of  the  sand- 
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stone  will  strike  artesian  water.  If  a  test  well  be  sunk  it  should  be 
located  at  least  5  miles  up  the  creek  from  Salina,  for  a  fault  probably 
lies  between  the  small  outcrop  of  Colorado  age  and  the  water-bearing 
beds. 

Salina  is  situated  at  the  base  of  the  salt  and  gypsum  bearing  shales, 
near  the  mouth  of  Salina  Creek.  The  town  obtains  its  supply  of 
water  for  domestic  uses  from  ditches  fed  by  the  creek,  and  from  dug 
wells,  but  the  water  from  both  sources  is  of  poor  quality.  An  effort 
was  made  in  1905  to  obtain  good  water  by  sinking  a  4-inch  well  to 
a  depth  of  163  feet,  where  water  was  encountered  which  rose  within 
42  feet  of  the  surface.  The  site  was  not  particularly  good  and  the 
depth  not  great,  so  the  test  proved  unsuccessful. 

Log  of  Salina  town  well,  in  feet. 
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A  sample  of  water  from  the  lower  sand  and  gravel  in  this  well  was 
analyzed  by  H.  Harms,  of  Salt  Lake  City,  and  found  to  contain  1,708 
parts  per  million  of  dissolved  solids,  728  of  which  are  chlorine. 
This  large  content  of  salts  renders  the  water  undesirable  for  drink- 
ing purposes.  A  number  of  families  have  their  drinking  water 
hauled  from  Colby's  well  (No.  85  on  map),  about  4  miles  southwest 
of  Salina,  which  is  reported  to  contain  only  576  parts  per  million  of 
dissolved  salts,  but  this  practice  is  only  a  makeshift.  Further  tests 
should  be  made  with  deep  wells  in  the  valley,  away  from  the  imme- 
diate influence  of  Salina  Creek,  and  deep  enough  to  escape  seepage  of 
water  containing  salts  derived  from  the  adjacent  hills.  It  is  desira- 
ble also  that  a  test  be  made  for  artesian  water  up  the  valley  of  Salina 
Creek.  The  nearest  good  surface  water  is  derived  from  feeble  streams 
in  the  Pavant  Mountains  and  from  Salina  Creek  above  the  belt  of 
saline  rocks. 

The  small  town  of  Aurora,  5  miles  southwest  of  Salina,  is  supplied 
mainly  by  canals.  A  few  wells,  over  100  feet  in  depth,  here  obtain 
a  fairly  good  supply  beneath  the  saline  surface  water.  The  water 
rises  in  these  wells  within  20  or  40  feet  of  the  surface.  It  is  desira- 
ble that  a  deep  test  well  be  sunk  in  this  part  of  the  valley  to  determine 
whether  water  of  good  quality  can  be  obtained  under  pressure  suffi- 
cient to  flow  at  the  surface.  It  is  possible  that  the  spring  2  miles 
west  of  town  can  be  developed  so  as  to  yield  enough  water  for  do- 
mestic uses. 


42  UNDERGROUND   WATER   IN    VALLEYS   OF   UTAH. 

Redmond  is  plentifully  supplied  witli  water,  its  chief  asset  being 
the  springs  that  feed  Redmond  Lake.  These  issue  from  the  bottom 
and  edges  of  the  lake  and  discharge  about  13.5  second-feet.  The 
temperature  of  one  small  spring  of  the  group  in  August,  1905,  was 
70°  F.,  which,  together  with  the  large  amount  of  water  the  springs 
yield,  suggests  that  they  occur  along  a  fault,  which,  however,  has 

not  been  traced  on  the  surface.  Ditch  water  is  generally  used  for 
domestic  use,  and  little  attention  is  given  to  its  sanitary  character. 
By  fencing  the  lake  and  piping  the  supply  used  for  drinking,  water 
of  excellent  quality  can  be  cheaply  obtained.  Ground  water  occurs 
within  10  feet  of  the  surface  in  the  lower  part  of  the  town,  although 
there  are  but  few  wells.  One  well  (No,  106  on  the  map),  about  a 
mile  northeast  of  Redmond,  was  sunk  to  a  depth  of  180  feet  passing 
through  the  following  material : 

Log  of  trell  No.  106,  in  feet. 
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Water  in  the  lower  gravel  rises  within  3.5  feet  of  the  surface. 

GUNNISON  AND  VICINITY. 

A  few  miles  north  of  Redmond,  west  of  the  river,  there  is  a  narrow 
belt  of  low  hills,  below  which  the  valley  broadens,  reaching  a  width 
of  9  miles  at  Gunnison.  The  lowlands  are  underlain  by  clay,  while 
the  slopes  on  both  sides  of  the  valley  are  composed  of  coarser  tex- 
tured deposits  that  extend  to  the  base  of  the  mountains.  Canals, 
fed  either  from  Sevier  River  or  San  Pitch  Creek,  supply  the  lower 
part  of  the  valley,  which  locally  is  so  wet  as  to  need  drainage ;  but 
above  the  ditches  desert  conditions  prevail. 

Ground  water  lies  within  50  feet  of  the  surface  in  a  considerable 
area  in  this  part  of  the  valley,  and  a  number  of  wells  have  been  sunk 
here.  West  of  Gunnison,  near  the  river,  there  are  many  flowing 
wells  that  average  only  30  feet  in  depth.  The  water  occurs  in  gravel 
beneath  about  25  feet  of  clay,  and  the  wells,  which  are  2  inches  in 
diameter,  flow  about  50  gallons  a  minute  under  a  pressure  at  the 
surface  of  about  1  pound. 

Farther  up  the  valley,  in  the  vicinity  of  Axtel,  about  1  mile  east  of 
the  river,  there  is  a  group  of  dug  wells  that  average  60  feet  in  depth. 
The  deepest  bore  hole  in  this  part  of  the  valley  is  1^  inches  in  diame- 
ter and  200  feet  deep  (No.  109  on  the  map).  In  this  well  alkaline 
water  is  found  in  sand  at  a  depth  of  45  feet,  below  which  between 
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160  and  200  feet  of  alternating  beds  of  sand  and  gravel,  separated  by 
clay,  were  encountered,  which  yielded  a  better  quality  of  water  that 
rose  within  26  feet  of  the  surface.  Although  the  strata  of  the  valley 
range  dip  toward  the  river,  the  catchment  area  is  small,  the  rocks  are 
chiefly  fine-textured  shales  and  limestones,  and  the  opportunities  for 
absorption  and  transmission  are  poor.  On  the  east  side  of  the  valley 
the  conditions  are  worse,  for  the  little  water  that  is  contained  in  the 
gypsiferous  shales  is  strongly  impregnated  with  dissolved  salts. 

The  town  of  Gunnison  is  situated  at  the  southern  end  of  the  Gun- 
nison Plateau,  near  the  mouth  of  San  Pitch  Creek.  A  fair  amount  of 
water  is  furnished  by  canals,  but  there  is  urgent  need  for  a  supply  of 
pure  drinking  water.  There  are  a  few  shallow  wells  which  derive 
their  supply  largely  from  the  seepage  of  the  canals.  The  water  level 
in  these  wells  fluctuates  about  10  feet  a  year,  being  highest  in  the 
midst  of  the  irrigation  season.  South  of  Gunnison  a  number  of  wells, 
less  than  50  feet  deep,  have  been  sunk  into  the  valley  deposits,  in 
which  water  is  found  in  gravel  beneath  the  surface  cover  of  clay. 
The  supply  is  derived  largely  from  the  seepage  from  the  canals, 
and  the  quality  of  the  water  is  only  fair.  No  deep  wells  have  been 
sunk  in  this  part  of  the  valley,  and  although  the  elevation  is  so  high 
that  flowing  wells  can  hardly  be  expected,  it  is  likely  that  a  better 
quality  can  be  obtained  beneath  the  upper  waters,  and  a  test  should  be 
made.  Probably  the  most  satisfactory  domestic  supply  for  Gunnison 
is  obtainable  from  springs  at  the  base  of  the  Wasatch  Plateau  north 
of  Mayfield,  presently  to  be  described. 

MAYFIELD  AND  VICINITY. 

Mayfield  is  situated  on  Twelvemile  Creek  where  it  emerges  from 
its  canyon  in  the  Wasatch  Plateau,  in  a  narrow  lowland  known  as 
Arapien  Valley,  that  trends  north-south  along  a  fault.  On  the  west 
is  a  range  of  hills  composed  of  eastward-dipping  gypsiferous  shales, 
and  on  the  east  is  the  dip  slope  of  the  Wasatch  monocline.  Mayfield 
and  Arapien  Valley  are  watered  by  ditches  that  tap  Twelvemile 
Creek  at  the  mouth  of  its  canyon.  A  spring  near  the  bed  of  the  creek 
about  1  mile  above  town  may  be  utilized  as  a  source  of  domestic 
supply. 

A  number  of  wells,  ranging  in  from  45  to  60  feet,  have  been 
sunk  in  the  town,  but  many  of  them  go  dry,  or  almost  dryj  in  the 
late  winter,  although  during  the  irrigation  season  they  contain 
between  15  and  20  feet  of  water.  The  westward-dipping  sandstones 
that  outcrop  in  the  upper  valley  of  Twelvemile  Creek  may  contain 
water  under  pressure.  The  conditions  here  are  complicated  by  minor 
step  faulting  along  the  flanks  of  the  monocline,  but  it  is  likely  that 
wells  sunk  near  the  mouth  of  the  canyon  deep  enough  to  penetrate 
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the  overlying  Wasatch  beds  will  strike  artesian  water  in  the  sand- 
stone. 

In  the  hilly  faulted  zone  between  Mayfield  and  Manti  the  main 
supply  of  underground  water  is  derived  from  springs,  including  both 
fault  and  seep  springs,  14  of  which  yield  more  than  16  second-feet. 
These  comprise  both  seep  and  fault  springs.  The  most  remarkable 
spring  in  this  area  is  that  in  the  Morrison  coal  mine  (No.  28  on  map), 
east  of  Sterling.  Before  the  mine  was  opened  the  hillside  at  the 
entrance  to  the  mine  was  dry,  but  in  driving  the  tunnel  through  the 
eastward-dipping  sandstone  water  was  encountered,  the  amount  in- 
creasing with  the  length  of  the  workings,  until  a  stream  was  developed 
which  in  August,  1905,  discharged  5.6  second-feet.  It  is  likely'  thai 
the  water  is  brought  up  through  the  fault  east  of  the  mine  from  the 
westward-dipping  sandstone  that  outcrops  on  the  Wasatch  Plateau. 
The  water  being  under  hydrostatic  pressure,  rises  when  it  reaches  the 
fault  plane,  as  illustrated  in  fig.  4,  p.  26.  This  spring  suggests  the 
desirability  of  prospecting  for  similar  occurrences. 

The  small  town  of  Sterling  is  watered  by  Sixmile  Creek,  which 
furnishes  a  good  supply  for  irrigation,  but  the  insanitary  custom 
prevails  of  using  for  domestic  purposes  the  ditch  water  that  flows 
through  the  streets.  The  conditions  can  also  be  improved  by  develop- 
ing springs  or  by  piping  from  the  creek  above  the  town. 

MANTI    AND   EPHRAIM. 

Above  the  narrows  of  San  Pitch  Creek  the  vallev  broadens  to  a 
width  of  5  miles  at  Manti  and  becomes  8  miles  wide  at  Ephraini.  On 
the  west  Gunnison  Plateau,  which  is  underlain  for  the  most  part  by 
Eocene  strata  that  dip  west  at  a  low  angle,  rises  abruptly  above  the 
valley  along  a  fault.  On  the  east  low,  detached  hills,  composed  of 
westward-dipping  Manti  beds,  lie  at  the  base  of  the  Wasatch  mono- 
cline. Where  the  creeks  have  cut  deep,  small  outcrops  of  Laramie  (  I) 
sandstone  are  exposed  below  the  Eocene  strata,  which  underlie  the 
surface  of  the  greater  part  of  the  monocline  in  this  area.  Water  for 
irrigation  is  supplied  by  San  Pitch,  Ephraim,  Willow,  and  Manti 
creeks,  which  are  supplemented  in  the  lowlands  to  £t  small  extent  by 
flowing  wells.  The  central  part  of  the  valley  between  Manti  and 
Ephraim  is  occupied  by  a  marsh.  The  conditions  here,  however,  are 
reported  to  have  been  improved  since  the  early  days  of  settlement  by 
the  diversion  of  the  waters  of  San  Pitch  Creek  for  use  in  irrigation, 
and  considerable  areas  have  been  reclaimed. 

Ground  water  lies  within  10  feet  of  the  surface  in  a  large  area  in 
the  central  part  of  the  valley,  where  many  wells  have  been  driven, 
but  toward  the  mountains  water  lies  deeper  and  there  are  only  a  few 
dug  wells.    Most  of  the  wells  in  the  lowlands  are  1^  or  2  inches  in 
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iliameter  and  between  125  and  300  fc^t  in  depth.  Judging  by  the 
imperfect  records,  there  is  little  uniformity  in  the  distribution  of  the 
deposits,  which  appear  to  be  lenticular  masses  of  gravel,  sand,  and 
clay.     A  typical  section  is  afforded  by  the  following  log : 

Log  of  R,  Taylor  vrelU  in  SW.  i  sec.  33,  T.  J 5  S,,  R.  3  E,     (A'o.  190  on  p.  .TJ.) 
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In  this  well  the  first  flow  was  obtained  at  140  feet,  and  a  stronger 
flow,  amounting  to  28  gallons  a  minute  under  a  pressure  of  5  pounds 
at  the  surface,  was  encountered  in  the  lowest  gravel.  Most  of  the 
^vells  in  this  area  do  not  go  beyond  the  first  flow,  which  is  commonly 
reached  at  a  depth  of  about  125  feet,  but  in  some  wells  as  many  as 
nix  flows  are  encountered  between  125  and  300  feet.  The  flow  of  all 
the  wells  in  this  vicinity  varies  more  or  less  with  the  season,  and  the 
yield  of  the  shallower  ones  particularly  is  greater  in  summer  than 
in  winter.  It  is  also  found  that  the  sinking  of  a  new  well  in  an  area 
where  wells  are  close  together  frequently  interferes  with  the  flow 
of  the  old  ones.  On  the  eastern  side  of  the  valley,  whence  the  main 
supply  is  derived,  the  wells  are  better  and  more  gravel  is  reported. 
It  is  desirable  in  this  region  to  drive  a  deep  well  to  test  conditions 
and  to  sink  more  wells  of  larger  bore  to  the  lower  horizons  to  obtain 
increased  flows.  In  order  to  ascertain  conditions  concerning  the 
available  supply  for  pumping,  experimental  wells  should  also  be  put 
down  outside  of  the  area  where  flows  are  obtained.  It  is  probable 
also  that  deep  wells  sunk  near  the  base  of  the  mountains  on  the  east 
side  of  the  valley  will  strike  water  under  pressure  in  the  Laramie 
sandstone,  but  the  absorption  area  here  is  not  so  large  as  that  farther 
north. 

Manti  is  built  on  the  alluvial  fan  of  Manti  Creek,  which  is  the  chief 
source  of  water  supply.  .  The  town  is  underlain  by  coarse  gravel  in 
which  are  few  wells,  the  deepast  having  been  sunk  about  100  feet,  and 
very  little  water  is  reported  to  have  been  found.  Manti  is  one  of  the 
few  towns  in  this  area  that  are  provided  with  waterworks.  Seep 
springs  in  the  mountains  on  the  south  side  of  the  creek  have  been 
developed,  whence  the  water  is  piped  to  the  city,  and  furnish  a  good 
supply. 

Ephraim,  situated  on  the  alluvial  slope  about  2  miles  below  the 
mouth  of  the  canyon  of  Ephraim  Creek,  is  supplied  with  water  for 
domestic  purposes  by  a  number  of  wells,  the  depth  of  which  increases 
with  the  surface  elevation.    The  wells  in  the  lower  part  of  town  are 
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only  .*^0  feet  deep,  but  those  farther  east  are  90  feet  In  the  upper 
outskirts  there  are  no  wells,  and  the  people  depend  on  the  ditches  for 
water.  A  few  years  ago  a  well  2  inches  in  diameter  and  440  feet 
deep  was  sunk  near  the  town  hall  in  search  of  flowing  water.  At 
1()0  feet  water  was  found  which  rose  to  17  feet  below  the  surface,  and 
at  »340  feet  water  stood  in  the  pi|X5  60  feet  below  the  ground.  It  i? 
reported  that  the  lower  100  feet  of  the  drilling  was  through  bed  rock. 
A  considerable  part  of  the  town  appears  to  be  underlain  to  a  depth 
of  from  10  to  20  feet  by  clay,  which  overlies  water-bearing  sand  and 
gravel.  The  water  is  therefore  protected  to  a  certain  extent  from 
contamination,  but  a  better  supply  is  available  in  springs  a  few  mile> 
up  Ephraim  Canyon. 

MORONI  AND  VICINITY. 

Between  Ephraim  and  Moroni  the  conditions  are  similar  to  tho?^ 
farther  south.  A  number  of  flowing  wells  have  been  obtained  in  the 
lowlands,  while  the  uplands  remain  to  a  large  extent  undeveloped. 
Some  of  the  l)est  wells  in  the  area  under  consideration  are  located 
here.  Most  of  them  are  2  inches  in  diameter  and  about  130  feet  deep, 
and  discharge  from  10  to  30  gallons  a  minute;  but  a  well  in  XW.  | 
sec.  9,  T.  16  S.,  E.  3  E.,  belonging  to  Joseph  Seely,  is  exceptional  in 
character.  This  well  is  4  inches  in  diameter  and  344  feet  deep  and 
yields  1()0  gallons  a  minute  under  a  pressure  of  G  pounds  at  the  sur- 
face.    An  apj)roximate  record  of  this  well  is  as  follows: 

Approximate  record  of  irell  No.  205.  in  feet. 
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Several  flows  were  obtained  between  130  and  344  feet,  but  the  best 
one  occurred  at  the  latter  depth,  in  a  l)ed  of  gravel  10  feet  thick.  In 
one  well  the  drill  was  sunk  300  feet  deeper,  through  clay  all  the  way. 
Those  results  will  probably  encourage  the  sinking  of  other  wells  in 
this  vicinity.  The  extent  of  the  area  in  which  these  conditions  pre- 
vail can  be  determined  only  by  testing,  but  it  may  be  conjectureil 
that  they  persist  at  least  over  several  square  miles. 

The  town  of  Moroni  is  situated  at  the  southern  end  of  the  hiorh- 
land  between  the  two  forks  of  Sanpete  Valley.  Canals  fed  by  San 
Pitch  Creek  form  its  chief  source  of  water  supply,  but  the  town  i? 
poorly  provided  with  water  for  domestic  purposes.  There  are  a 
numl)er  of  dug  wells,  ranging  in  depth  from  10  to  60  feet.     The  qual- 
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ity  of  the  water,  however,  is  impaired  by  seepage  from  the  upper 
canal.  Probably  the  springs  on  the  west  side  of  the  valley  (p.  103) 
are  the  most  desirable  source  of  water  for  the  domestic  supply  of 
Moroni. 

FOUNTAIN  QREEN  AND  WALES. 

The  broad  western  fork  of  Sanpete  Valley  is  bordered  on  the  east 
by  a  low,  barren  ridge,  underlain  by  Eocene  shales  and  limestones 
and  capped  by  lava  flows,  and  is  limited  on  the  west  by  the  high  and 
narrow  Gunnison  Plateau.  The  northern  end  of  the  plateau  is 
underlain  by  beds  of  sandstone  and  conglomerate,  which  lie  almost 
flat  or  dip  westward  at  a  low  angle,  while  farther  south  these  beds 
are  capped  by  shales  and  limestones,  and  along  the  eastern  border 
steep-lying,  eastward-dipping  beds  of  sandstone  and  conglomerate 
mark  the  presence  of  a  fault.  Toward  the  northwest  the  valley 
narrows,  and  about  4  miles  above  Fountain  Green  terminates  at 
the  debris-covered  divide  between  Sanpete  and  Salt  Creek  valleys. 
Xo  perennial  streams  are  fed  by  the  run-off  in  this  area,  but  a  remark- 
able series  of  springs  issue  along  the  base  of  Gunnison  Plateau. 

Between  Moroni  and  Fountain  Green,  ground  water  lies  within  10 
feet  of  the  surface  in  a  narrow  belt,  above  which  it  lies  at  greater 
depths,  as  shown  on  the  map  (PL  VI).  In  this  region  there  are  a 
few  flowing  wells  and  a  number  of  pumping  ones,  but  the  main  water 
supply  is  derived  from  springs. 

Within  a  distance  of  10  miles  between  Wales  and  Fountain  Green, 
associated  with  the  fault  at  the  base  of  Gunnison  Plateau,  there  are 
seven  springs,  the  aggregate  yield  of  which  amounts  to  15.9  second- 
feet.  These  springs  have  many  features  in  common.  Their  tem- 
perature is  about  the  same,  approximating  the  mean  annual  tem- 
perature of  the  region;  the  water  of  all  contains  abundant  calcium 
carbonate,  which  is  deposited  as  tufa;  and  the  flow,  except  that  of 
one  spring,  is  reported  not  to  vary.  The  discharge  of  these  springs 
is  not  affected  by  heavy  showers,  and  in  view  of  the  small  tributary 
drainage  area  and  the  scarcity  of  limestone,  a  distant  though  un- 
known source  is  indicated.  Possibly  the  water  is  derived  from  the 
westward-dipping  sandstone  that  outcrops  on  the  Wasatch  Plateau 
and  probably  underlies  the  valley.  This  chance  suggests  the  desir- 
ability of  sinking  a  deep  well  in  the  valley  in  search  of  artesian  water 
from  bed  rock  (pp.  22-23).  The  dip  of  the  sandstone  may  flatten  out, 
for  the  low  temperature  of  the  springs  does  not  imply  a  deep-seated 
source,  but  the  depth  to  the  water-bearing  beds  can  not  be  predicted. 

It  is  reported  that  the  flow  of  one  of  these  springs  (No.  70  on  map) 
w^as  increased  fivefold  by  driving  a  tunnel  through  debris  to  bed  rock. 
This,  together  with  the  general  facts  of  occurrence,  suggest  that 
prospecting  might  profitably  be  undertaken  along  the  fault  line  with 
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the   idea   of   increasing  present   supplies   and   of   developing  new 
ones. 

Another  point  should  be  mentioned.  The  springs  are  separated 
from  the  settlements  by  a  mile  or  more  of  sand  and  gravel,  in  which 
loss  occurs  by  absorption,  although  aeration  of  the  water  caus^  the 
precipitation  of  calcium  carbonate,  which  tends  to  seal  the  channek 
especially  in'  their  upper  part.  Much  of  this  loss  could  be  prevented 
by  using  pipes  instead  of  ditches. 

Wales  is  situated  on  the  alluvial  slope  near  the  base  of  the  plateau 
and  is  supplied  with  water  principally  from  Wales  Creek  and  from 
springs  northwest  of  the  town.  There  are  a  few  wells  in  Wales, 
ranging  from  30  to  90  feet  in  depth,  and  the  fields  below  the  tovn 
are  Irrigated  from  a  reservoir  below  Moroni.  The  quality  of  the 
domestic  supply  can  be  much  improved  by  using  pipes  instead  of 
open  ditches  to  convey  water  from  the  springs. 

The  small  town  of  Freedom  is  noteworthy  as  being  one  of  the  few 
settlements  in  the  area  under  consideration  that  have  public  water 
systems.  The  flow  of  Current  Spring,  amounting  to  about  1  second- 
foot,  is  distributed  through  pipes  and  furnishes  a  very  satisfacton 
supply. 

Fountain  Green  is  suppled  almost  entirely  by  the  large  spring  at 
the  base  of  the  plateau  about  a  mile  and  a  half  west  of  the  town.  (PI. 
IV,  A.)  The  yield  of  this  spring,  as  measured  by  C.  S.  Jarvis  in 
September,  1905,  amounted  to  12.4  second-feet.  It  is  reported  thai 
the  winter  discharge  falls  off  perceptibly,  but  figures  to  verify  thi> 
report  are  not  available.  The  domestic  supply  would  be  bettered  ir. 
quality  if  the  water  were  distributed  in  pipes  instead  of  open  ditche-. 

There  are  a  number  of  dug  wells  in  and  about  Fountain  Green. 
ranging  from  10  to  50  feet  in  depth ;  and  about  1896  the  town  sank  a 
2-inch  well  to  a  depth  of  285  feet,  the  log  of  which  is  given  below : 


Log  of  ircU  at  Fountain  Oreen,  Xo.  ^18. 
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MOUNT  PLEASANT  AND  VICINITY. 

The  eastern  fork  of  Sanpete  Valley  is  occupied  by  the  headwater^ 
of  San  Pitch  Creek.  On  the  west  the  low  hills  that  separate  the  two 
forks  are  underlain  by  Eocene  shales  and  limestones  that  dip  west- 
ward at  a  low  angle  and  are  locally  capped  by  lava,  and  on  the  ea< 
(he  Wasatch  Plateau  towers  above  the  valley.     In  this  part  of  the 
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plateau  the  summits  and  most  of  the  western  flank  are  formed  of 
Laratiiie  (?)  sandstone,  and  Eocene  strata  outcrop  on  the  lower 
slopes.  Here,  as  farther  south,  the  monocline  is  well  developed,  and 
the  rocks  that  cap  the  plateau  dip  beneath  the  valley  filling.  Spring 
City,  Mount  Pleasant,  Fairview,  and  Milburn  are  situated  on  the 
east  side  of  the  valley,  and  their  water  supply  is  derived  from  the 
main  creek  and  its  branches,  supplemented  by  a  number  of  wells  and 
springs. 

The  central  part  of  the  valley  is  occupied  by  a  narrow  belt  in 
which  ground  water  lies  within  10  feet  of  the  surface.  Above  the 
lowlands  the  surface  rises  to  the  base  of  the  moimtains  at  a  rate  of 
slightly  over  100  feet  a  mile.  The  upper  portion  of  this  slope,  above 
the  canals,  is  a  sagebrush-covered  desert,  beneath  which  ground 
water  lies  at  a  considerable  but  unknown  depth. 

The  wells  in  the  lowland  are  chiefly  shallow  dug  ones,  possessing 
no  unusual  features,  and  the  main  supply  of  underground  water  is 
derived  from  springs.  These  are  situated  in  low  meadows  adjacent 
to  creeks  and  are  all  seep  springs,  of  which  there  are  several  groups 
in  this  portion  of  the  valley.  An  important  group  includes  those 
belonging  to  the  sugar  company,  located  about  3  miles  east  of  Moroni, 
adjacent  to  Cedar  Creek,  which  in  all  discharge  3.8  second-feet.  An- 
other group,  about  2  miles  northeast  of  these,  flows  2J  second-feet. 
Above  Mount  Pleasant,  adjacent  to  San  Pitch  Creek,  there  are  num- 
erous seeps,  and  in  the  vicinity  of  Fairview  the  total  discharge  of 
springs,  determined  by  gaging  the  creek  above  and  below  the  town 
in  September,  1905,  amounted  to  12  second-feet. 

The  Madsen  and  Seely  tunnel,  about  half  a  mile  west  of  the  rail- 
road station  at  Mcimt  Pleasant, .  affords  an  instructive  example  of 
the  successful  development  of  a  spring.  There  the  flow  of  a  small 
seep  has  been  increased  several  fold  by  tunneling,  and  the  experiment 
might  be  repeal  ted  elesewhere  to  advantage.     (See  p.  28.) 

The  extensive  outcrop  of  sandstone  on  the  crest  and  flanks  of  the 
Wasatch  Plateau  east  of  upper  Sanpete  Valley  affords  an  excellent 
opportunity  for  absorption,  and  the  westward  dip  and  capping  of 
Wasatch  beds  at  the  base  of  the  plateau  are  favorable  for  obtaining 
water  under  pressure  in  wells  sunk  into  the  sandstone.  These  con- 
ditions are  well  developed  between  Spring  City  and  Milburn.  If 
results  are  favorable,  it  is  likely  that  flows  can  be  obtained  well  up 
on  the  barren  slopes  toward  the  base  of  the  mountains. 

Spring  City  is  situated  near  the  base  of  a  long  alluvial  slope  in  an 
embayment  that  is  partly  separated  from  the  main  valley  by  a  low 
ridge  of  westward-dipping  Manti  beds.  The  main  water  supply  is 
obtained  from  ditches  fed  by  Canal  and  Oak  creeks,  supplemented 
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by  springs  and  wells.  Ground  water  lies  within  10  feet  of  tie  sur- 
face in  a  narrow  stip  adjoining  the  lower  part  of  the  town,  but  it 
the  upper  part  the  depth  to  water  increases  to  50  feet  or  more. 
There  are  a  few  flowing  wells  in  the  valley  deposits  southwest  of 
Spring  City.  Wells  Nos.  194  and  195  are  2  inches  in  diameter  -I'*' 
feet  deep,  and  yield  an  average  flow  of  20  gallons  a  minute  under 
a  pressure  of  3J  pounds  at  the  surface.  A  feeble  first  flow  was  olv 
tained  at  150  feet  and  the  main  flow  at  200  feet.  Similar  results  car. 
doubtless  be  obtained  in  other  wells.  There  are  a  number  of  seep 
springs  in  and  near  the  town,  the  discharge  of  which  ranges  between 
4  and  44  gallons  a  minute.  It  is  likely  that  the  yield  can  be  increaa^i 
and  other  springs  developed  by  tunneling. 

Mount  Pleasant,  located  on  the  alluvial  slope  about  midway  be- 
tween San  Pitch  and  the  base  of  the  mountains,  has  lately  in- 
stalled public  waterworks.  Water  is  diverted  from  Pleasant  Creek 
near  the  mouth  of  its  canyon  and  flumed  to  a  reservoir,  whence  it  i> 
distributed  throughout  the  town.  The  success  of  this  project  sho\r- 
what  can  be  accomplished  at  small  cost  by  most  of  the  settlements 
in  Sanpete  and  Sevier  valleys.  The  depth  to  ground  water  range? 
from  10  feet  in  the  lower  part  to  more  than  100  feet  in  the  upper 
part  of  the  town.  Approximate  measurements  show  that  the  slope  of 
the  ground-water  surface  is  less  than  that  of  the  ground,  the  figure^ 
being  respectively  95  and  170  feet  in  a  mile.  The  annual  fluctuation 
of  the  ground-water  surface  between  summer  maximum  and  winter 
minimum  is  reported  to  average  about  10  feet. 

Fairview  and  Milburn  are  situated  near  San  Pitch  Creek,  at  the 
base  of  the  alluvial  slope.  In  the  lower  part  of  the  towns  ground 
water  lies  near  the  surface,  and  swampy  places  exist,  while  on  tht 
upper  slopes  depth  to  water  is  considerably  over  50  feet  Spring? 
can  be  developed  in  this  vicinity,  and  it  is  desirable  that  a  deep  te>i 
well  should  be  sunk  in  the  lower  part  of  the  valley. 
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Monroe  Peak,  elevation  of 7 

Moroni,  water  supplies  near 4&-47 

well  near,  record  of 4tt 

Moroni  canal,  flow  of 19 

seepaffe  from 19 

Morrison  Tunnel  Hpring.  structure  at.  sec- 
tion showing 26, 44 

water  of.  analysis  (if 31 

Mormons,  settlement  by 5 

Mount  Pleasant.  pn"cipilation  at 16 

water  supplies  near 4H-50 


N. 

NelK),  Mount,  rocks  on 

Ninemile  Spring,  water  of,  analysis  of. 
North  CnH»k,  flow  of 
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31 
17 


O. 

Oak  Cn-ek.  flow  of 17. 19 

m>epage  from 19 

P. 

Pavant  Mountains,  description  of 8 

rocks  of 10.22,23 

Physa,  occurrence  of 10 

Planorbls,  occurrence  of 10 

Pleasant  Creek,  flow  of 17 

water  of.  analysis  vt 30 

Pn>cipitatlon,  amount  of 15-H> 

disposal  of 14-15 


R. 

Rainfall.    Sef  Precipitation. 

Rcdbutte  Creek,  flow  of 20 

Redm<»nd,  water  supplies  of 42   , 

well  near,  record  of 42 

Reservoirs,  n'coinmendation  for 32-33  I 

Richfield,  pr«;ipitution  at 15 

water  supplies  near 37-39 

well  near,  water  of,  analy.sis  of .38 

Richfield  i"pring,  description  of 38-39  i 

structure  at,  section  showing 2t> 

temp«'rature  of 25  ■ 

water  of,  analysis  of 31 

S. 

Sabal.  <x?currence  of 9 

Sabalites  gniyanus,  o<rcurn»nce  of 9 

Salina,  description  of 41 

water  supplies  near 40-42 

well  at,  record  of 41 

Salina  Cre«'k,  artesian  wt-lls  on 40 

flow  of 17,20 

water  of.  analyses  of 30-31    , 

Sallx  SI).,  occurn*ncc  of 9  , 


Ban  Pitch  Creek,  chanu;ter  of :»- 

flow  of K  i'. 

irrigation  from i 

tributaries  of 7 

water  of.  analyses  of t 

Sef  aUo  Sanpete  Valley. 

Sanpete  Valley,  geology  of vH 

geology  of,  map  showing Pock'*: 

location  of 3 

sections  across,  figures  showing 12. 13 

springs  in,  data  on 42-Si),  jM[> 

topography  of 6-". 

underground  water  in 14-34 

depth  to,  map  showing H 

water  resources  in l4->4 

wells  in,  data  on 42-3a,  i*-" 

Seep  springs,  occurrence  of T-> 

Seepage,  gain  and  loss  by 19-2: 

St» vier  Plateau,  description  of : 

Sevier  River,  canals  from 5 

character  of it 

flow  of 17. 1  v.*: 

seepage  on 1?*- JI 

tributaries  of »^T 

water  of,  analysis  of 3' 

Sovier  Valley,  geology  of '  S-14 

geology  of,  map  showing Porkri. 

location  of 5.7-* 

sections  across,  plate  showing D 

springs  In.  data  on 35-44.« 

topography  of tj-j" 

underground  water  in 14-54 

depth  to,  map  showing Tl 

water  resources  in 34-44 

wells  in,  data  on 34-44. 51-54 

Sixmile  Creek,  flow  of 17 

water  of,  analysis  of 1 

Sphucrium,  oocurrenoe  of ifl 

Spring  City,  water  supplies  near 41^-30 

Spring  Creek,  flow  of M 

Springs,  flow  of 21.25-26,27  > 

list  of oMi^ 

location  of,  maps  showing 22.24 

occurrence  of 35-oi 

structure  at,  figure  showing A 

Sterling,  rocks  near 9.  IC 

water  supplies  of 44 

Streams,  character  of uv  i: 

flow  of ih-:: 

water  of,  analyses  of y\~X 

Structure,  character  of i3-i4 

section  showing 13 

T. 

Tanner.  Caleb,  cooperation  of 5 

flow  measurements  by i^ 

Tertiary  rocks,  occurrence  and  chaiucter  of.  lO-U 

Thompsons  Creek,  flow  of iX> 

Topography,  deacription  of (?-* 

Tunnels,  recovery  of  water  by 2«>-27. 28, 44.  * 

recovery  of  water  by,  figures  showing. .  2ri.> 
Twelvemile  Creek,  flow  of 17 

water  of,  analysis  of J) 

Twin  Creek,  flow  of 17.  ly 

8e(>pago  from IS 
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U.  Page. 

Undeiyroond   water.    See   Water,   under- 
ground. 
U  tab,  map  of,  showing  location  of  valleys. .         6 

V. 

Valley  deposits,  occurrence  and  character  of  12-13 

water  in 23-24 

recovery  of 27-30 

Valley  Mountains,  description  of 8 

Vivipara,  occurrence  of 10 

W. 

Wales,  section  near 11 

water  supplies  near 48 

Wasatch  Plateau,  description  of 7 

rocks  of 10, 22 

view  of 14 

Water,  conservation  of 32-^ 
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Water,  quality  of 30-32 

Water,  underground,  depth  to,  maps  show-' 

ing 22,24 

distribution  of 21-24 

pollution  of 32 

quality  of 31-32 

recovery  of 24-30 

source  of 14-21 

Water  Canyon  Creek,  flow  of 20 

WelU,  list  of 51-57 

location  of,  maps  showing 22, 24 

use  of 28-29,34-fiO 

water  of,  analyses  of 31 

Wells,  flowing,  list  of 52-56 

occurrence  of 27, 29, 37-38, 40 

prospects  for 27,40 

use  of 34 

water  of,  analyses  of 31 

Willow  Creek,  flow  of 17,21 
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WEIR  EXPERIMENTS,  COEFFICIENTS,  AND 

FORMULAS. 


By  Robert  E.  IIorton. 


INTRODUCTION. 

DEFINITIONS  OF  TERMS. 

The  word  "weir"  will  be  used  to  describe  any  structure  used  to 
determine  the  volume  of  flow  of  water  from  measurements  of  its 
depth  on  a  crest  or  sill  of  known  length  and  form.  In  this  general 
sense  timber  and  masonr}^  dams  having  various  shapes  of  section, 
reservoir  overflows,  and  the  like  ma}'  be  weirs.  Terms,  more  or  less 
synonymous,  used  to  describe  such  weirs  are  '^comb,''  ''wasteway," 
"spillway,"  "overwash,"  "rollway,"  and  ''overfall." 

The  French  term  ''  nappe,"  suggesting  the  curved  surface  of  a  cloth 
hanging  over  the  edge  of  a  table,  has  been  fittingly  used  to  designate 
the  overfalling  sheet  of  water. 

The  expression  "wetted  underneath"  has  been  used  to  describe  the 
condition  of  the  nappe  designated  by  Bazin  as  "noy^es  en  dessous," 
signifying  that  the  water  level  between  the  nappe  and  the  toe  of  the 
weir  is  raised  by  vacuum  above  the  general  water  level  below  the 
weir. 

"Thin-edged  weir" and  "sharp-crested  weir"  are  used  to  designate 
a  weir  in  which  the  nappe,  or  overfalling  sheet,  touches  only  the 
smooth,  sharp  upsti^bam  corner  or  edge  of  the  *crest,  the  thickness  of 
which  is  probably  immaterial  so  long  as  this  condition  is  fulfilled. 

A  "suppressed  weir"  has  a  channel  of  approach  whose  width  is  the 
length  of  the  weir  crest. 

A  "contracted  weir"  has  a  crest  length  that  is  less  than  the  width 
of  the  channel  of  approach. 

The  term  "channel  of  approach,"  or  "leading  channel,"  defines  the 
body  of  water  immediately  upstream  from  the  weir,  in  which  is 
located  the  gage  by  which  the  depth  of  overflow  is  measured. 

"Section  of  approach"  may  refer  to  the  cross  section  of  the  leading 
channel,  if  the  depth  and  width  of  the  leading  channel  are  uniform; 
otherwise  it  will,  in  general,  apply  to  the  cross  section  of  the  channel 
of  approach  in  which  the  gage  is  located. 
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*'  Weir  section  '^  refers  to  the  cross  section  of  the  overflowing-  stn-j 
in  the  plane  of  the  weir  crest. 

'* Crest  contraction''  refers  to  the  diminished  cross  section   of  i: 
overflowing  stream  resulting  from  the  upward  curvature  of  the  h»^ 
water  filaments  in  passing  the  crest  edge.     It  does  not  include  :: 
downward  curvature  of  the  water  surface  near  the  weir  crest. 

The  ** vertical  contraction  of  the  nappe"  includes  both  the  cr«* 
contraction  and  the  8urfac*e  contitiction. 

"Incomplete  contraction"'  may  take  place  either  at  the  civst  or. 
the  ends  of  a  weir,  and  will  occur  when  the  l)ottom  or  side  wali> 
the  channel  of  approach  are  so  near  the  weir  as  to  prevent   the  on 
plete  curvature  of  the  water  filaments  as  they  pass  the  contract^  . 
edge. 

Dimensions  are  uniformly  expressed  in  feet  and  dec^imals,  velociii  - 
in  feet  per  second,  and  quantities  of  flow  in  cubic  feet  per  secon 
unless  otherwise  stated  in  the  text. 

In  the  preparation  of  this  paper  much  computation  has  been  involv- 
and  it  is  expected  that  errors  will  appear,  which,  if  attention  i^  cnYh 
to  them,  may  be  corrected  in  the  future.     Information   coneemii. 
such  errors  will  be  gratefully  received. 

NOTATION. 

The  sj'mbols  given  below  are  used  in  the  values  indicated.  Tj 
meaning  of  additional  symbols  as  used  and  special  uses  of  those  t!  u 
follow  are  given  in  the  text: 

/)=Mea8ure(i  or  actual  depth  on  the  crest  of  weir,  usually  determined  a«  the  din-? 
ence  of  elevation  of  the  weir  crest  and  the  water  level,  taken  at  a  j-^ 
sufficiently  far  upstream  frojn  the  weir  to  avoid  the  surface  cur\'e. 

//=The  head  corrected  for  the  effect  of  velocity  of  approach,  or  the  obeer>'e*l  h-.r 
where  there  is  no  velocity  of  approach.  As  will  l)e  explained,  D  is  ai>ph" 
in  formulas  like  Bazin's,  in  whii'h  the  correction  for  velocity  of  approach  t- 
included  in  the  coefficient,  if  is  applied  in  formulas  where  it  is  eliminairv 
t'=Mean  velocity  of  approach  in  the  leading  channel,  usually  taken  in  a  oni<s  ra- 
tion opposite  which  D  is^determined. 

r* 
/i  =  Velotitv  head=a^  • 

2g 

^= Acceleration  by  gravity.*  Value  here  UBe<i  32.16. 
P=neight  of  weir  crest  above  bottom  of  channel  of  approach,  where  chanm!  - 

rectangular. 
>r= Width  of  channel  of  approach  where  I)  is  measured. 
-4  =  Area  of  cross  section  of  channel  of  approach. 
C/  =  Area  of  channel  se  -tion  where  J)  is  measured,  per  unit  length  of  crest. 

a=Area  of  weir  section  of  di8charge=/>  L. 

/y=  Actual  length  of  weir  crest  for  a  suppressed  weir,  or  length  corrected  for  vi 

contractions,  if  any. 
//= Actual  length  of  crest  of  a  weir  with  end  contractions. 
i\'^=  Number  of  complete  end  contractions. 

/;= Breadth  of  crest  of  a  broad-cre8te<i  weir. 

Ai'=  Batter  or  slope  of  crest,  feet  horizontal  t^)  one  vertical. 
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c?= Depth  of  crest  submergence  in  a  drowned  or  submerged  weir. 
Q= Volume  of  discharge  per  unit  of  time. 
6\  M,  m,  /If  a,f,  etc.,  empirical  coefficients. 

BASE  FORMULAS. 

The  following  formulas  have  been  adopted  by  the  engineers  named: 

2  

V~Q  MLH^^lglL  Hamilton  Smith  (theoretical). 

—  ^LH4^2gII.  Bazin,  with  no  velocity  of  approach. 

=mLJJ4^2,gI),  Uazin,  with  velo<;ity  of  approach. 

=  CLin,  Francis  ^  (used  here). 

=  CLU^-\-fL.  Fteley  and  Stearns. 

EQUIVALENT   COEFFICIENTS. 

The  relations  between  the  several  coefficients,  so  far  as  thev  can  be 
given  here,  are  as  follows: 

M  is  a  direct  measure  of  the  relation  of  th6  actual  to  the  theoret- 
ical weir  discharge. 

APPROXIMATE  RELATIVE  DISCHARGE  OVER  WEIRS. 

For  a  thin-edged  weir,  the  coefficient  C  in  the  Francis  formula  is 

3.33=-o-.     Let  C  be  the  coefficient  for  any  other  weir,  and  x  the 
relative  discharge  as  compared  with  the  thin-edged  weir,  then 

?;,- :6"  :  :  1  :  « 


or,  as  a  percentage, 


^''=-10 (1) 


«The  coeflk'ieiit  C  of  Francis  includes  all  the  constant  or  empirical  factors  appearing  in  the 
formula,  which  is  thus  thrown  into  the  simplest  form  for  computation. 
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This  expression  will  be  found  convenient  in  comparing  the  effect 
discharge  of  various  modifications  of  the  weir  cross  section.     For 
broad-crested  weir  with  stable  nappe,  Ci=2.64,  see  p.  121.     The  4- 
charge  over  such  a  weir  is  thus  seen  to  be  79.2  per  cent  of  that  for. 
thin-edged  weir  by  the  Francis  formula. 

REPBRRNCES. 

The  following  authorities  are  referred  to  by  page  wherever  cit»- 
in  the  text: 

Bazin,  H.f  Recent  experiments  on  flow  of  water  over  weirs.  Translated  by  Anr- 
Marichal  and  J.  C.  Trautwine,  jr.  Proc.  Engineers'  Club  Philadelphia,  voL : 
No.  6,  January,  1890,  pp.  251^^10;  vol.  9,  No.  3.  July,  1892,  pp.  231-244;  No  • 
October,  1892,  pp.  287^19;  vol.  10,  No.  2,  April,  1893,  pp.  121-164. 

Bazin,  H.,  Experiences  nouvelles  sur  rM)ulement  en  d^versoir,  6>""  art.,  Anial- 
des  Ponts  et  Chauss^,  M^moires  et  Documents,  1898,  2"*  trimestre,  pp.  121 -is 
This  paper  gives  the  results  of  experiments  on  weirs  of  irregular  secti>: 
Bazin's  earlier  papers,  published  in  Annales  des  Ponts  et  Chauss^ee,  1888,  1^':* 
1891,  1884,  and  1896,  giving  results  of  experiments  chiefly  relating  to  tfain-te^k^ 
weirs  and  velocity  of  approach,  have  been  translated  by  Marichal  and  Tmutwii^ 

Brllasis,  E.  S.,  Hydraulics. 

BovBY,  H.  T.,  Hydraulics. 

Fbancis,  Jambs  B.,  Lowell  hydraulic  experiments. 

Frizsll,  Jambs  P.,  Water  power. 

Ftblby,  a.,  and  Stbarns,  F.  P.,  Experiments  on  the  flow  of  water,  etc.  Ttiui»\  Ail 
Soc.  Civil  Engineers,  January,  February,  March,  1883,  vol.  12,  pp.  1-118. 

Mbrriman,  Mansfibld,  Hydraulics. 

Raftkr,  Gborge  W.,  On  the  flow  of  water  over  dams.  Trans.  Am.  Soc.  Civil  Ece- 
neers,  vol.  44,  pp.  220-398,  including  discussion. 

Smith,  Hamilton,  Hydraulics. 

TifEORY  OF  WEIR  MEA81TREMENT8. 
DEVELOPMENT   OF   THE   WEIR. 

The  w^ir  as  applied  to  stream  gaging  is  a  special  adaptation  of  miil 
dam,  to  which  the  term  weir^  meaning  a  hindrance  or  obstruction,  bi^ 
been  applied  from  early  times.  The  knowledge  of  a  definite  relation 
between  the  length  and  depth  of  overflow  and  the  quantity  also  probi- 
bly  antedates  considerably  the  scientific  determination  of  the  relate: 
between  these  elements. 

In  theory  a  weir  or  notch*  is  closely  related  to  the  orifice;  in  fact, 
an  orifice  becomes  a  notch  when  the  water  level  falls  below  its  upper 
boundary. 

THEOREM   OF   TORRICELLI. 

The  theorem  of  Torricelli,  enunciated  in  his  De  Motu  Graviam 
Naturaliter  Accelerato,  1643,  states  that  the  velocity  of  a  fiuid  j^vw'tu: 
throuyh  mi  arljice  in  the  nide  of  a  resei^oiv  is  the  same  as  that  whki 
would  he  acquired  hy  a  h^avy  body  falling  freely  through  the  vertlov 

a  Commonly  applied  to  a  deep,  narrow  weir. 
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\eight  measured  from  the  surface  of  the  fluid  in  the  reservoir  to  tht 
^renter  of  the  orifice. 

This  theorem  forms  the  basis  of  hydrokinetics  and  renders  the  weir 
ind  orifice  applicable  to  stream  measurement.  The  truth  of  this  prop- 
>sition  was  confirmed  by  the  experiments  of  Mariotte,  published  in 
L685.  It  can  also  be  demonstrated  from  the  laws  of  dynamics  and  the 
principles  of  energy.^ 

ELEMENTARY  DEDUCTION  OF  THE  WEIR  FORMULA. 

In  deducing  a  theoretical  expression  for  flow  over  a  weir  it  is 
assumed  that  each  filament  or  horizontal  lamina  of  the  nappe  is  actu- 
ated by  gravity  acting  through  the  head  above  it  as  if  it  were  flowing 
through  an  independent  orifice.  In  fig.  1  the  head  on  the  successive 
orifices  being  H^^  J^,  -S^,  eti5.,  and  their  respective  areas  A^^  A^^  J.,, 
etc.,  the  total  discharge  would  be 

Q^M^\^A,n}-VA,H^\i^^A^Hy\.    -    ^     .    (2) 


Fio.  1.— Torricellian  theorem  applied  to  a  weir. 

If  the  small  orifices  A  be  considered  as  successive  increments  of  head 
H^  the  weir  formula  may  be  derived  by  the  summation  of  the  quantities 
in  parentheses.     77  comprises  n  elementary  strips,  the  breadth  of  each 

H  II  ^H 

is  — .    The  heads  on  successive  strips  are  — ,  — ,  etc.,  and  the  total 
n  '^  n^   n  ^         ^ 

becomes 

TTT 

where  =^=-4.+ J -,  etc.,  for  a  rectangular  weir.     The  sum  of  the 

n 

series  Vl+V^+V^+  to Vw=q  n *. 
Hence  the  discharge  is 

^^MLH^WII 
The  above  summation  is  more  readily  accomplished  by  calculus. 


a  Bee  Wood,  Elementary  Mechanics,  p.  167,  also  p.  291. 
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e'. 


AI*PLlCATION  OF  THE  PARABOLIC  LAW  OF  VELOCITY    TO    WETRv 

The  following  elementary  demonstration  clearly  illustrate??  the « 
acter  of  the  weir: 

According  to  Torricelli's  theorem  (see  fig.  1),  the  velocity  ('. 

filament  at  any  depth  (x)  below  surface  will  \ye  v—^'lgx.  Thi:*  i- 
equation  of  a  parabola  having  its  axis  OX  vertical  and  it«  oriL^ 
at  water  surface.  Replacing  the  series  of  jets  by  a  weir  with  irf 
X^  the  mean  velocity  of  all  the  filaments  will  be  the  average  onii 
of  the  parabola  ()PQ>  The  average  ordinate  is  the  area  diviil 
the  height,  but  the  area  of  a  ^mrabola  is  two-thirds  that  of  the  cir 
scribed  rectangle;  hence  the  mean  velocity  of  flow  throug'h  the  v 
is  two-thirds  the  velocity  at  the  crest,  i.  e.,  two-thirds  the  ven- 
due to  the  total  head  //on  the  crest.  The  discharge  for  unit  Ifr: 
of  crest  is  the  head  //,  or  area  of  opening  per  unit  length,  multip 
by  the  mean  velocity.  This  quantity  also  represents  the  area  of: 
parabolic  velocity  curve  OPQX,  The  mean  velocity  of  flow  in  : 
nappe  occurs,  theoretically,  at  two-thirds  the  depth  on  the  crest. 

The  modification  of  the  theoretical  discharge  by  velocity  of  appn«i 
the  surface  curve,  the  vertical  contraction  at  the  crest,  and  the  vari 
forms  that  the  napjK*  may  assume  under  different  conditions  of  aK 
tion,  form  of  weir  section,  and  head  control  the  piuctical  utility  of: 
weir  as  a  device  for  gaging  streams. 

GENERAL  FORMULA  FOR  WEIRS  AND  ORIPICBS.o 

Consider  first  a  rectangular  opening  in  the  side  of  a  retaining  n^- 
The  velocity  of  flow  through  an  clementar}'  layer  whose  area  i»  I 
will  be  from  Torricelli's  theorem: 


Fig.  2.— Reotangiilnr  orlflre. 


The  discharge  through  the  entire  opening  will  be,  per  unit  of  tin 
neglecting  contractions. 


I.  Iff 


a  For  oorri'ljilion  of  the  woir  an<l  orifice  ><ee  Merrinian,  Hydraulics,  8th  edition,  1903.  p.  lU 
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This  is  a  general  equation  for  the  flow  through  any  weir  or  orifice, 
rectangular  or  otherwise,  Q  being  expressed  as  a  function  of  y.  In 
the  present  instance  L  is  constant.     Integrating, 

<2=|ZV2^(^//.*-//,*) (5) 

For  a  weir  or  notch,  the  upper  edge  will  be  at  surface,  //i=  O^  and 
calling  11^=11  in  equation  (5), 

Q^lL^2ffJI^ (6) 

In  the  common  formula  for  orifices,  only  the  head  on  the  center  of 
^I'avity  of  the  opening  is  considered. 

Expressing  11^  and  //i  in  terms  of  the  depth  //  on  the  center  of 
gravity  of  the  opening  and  the  height  of  opening  </,  Merriman  obtains, 
after  substituting  these  values  in  and  expanding  equation  (5)  by  the 
binomial  theorem,  the  equivalent  formula. 

The  sum  of  the  infinite  series  in  brackets  expresses  the  error  of  the 
ordinary  formula  for  orifices  as  given  by  the  remainder  of  the  equa- 
tion. This  error  varies  from  1.1  per  cent  when  11=  rf  to  0.1  per  cent 
when  //=  3rf. 

VERTICAL  CONTRACTION. 

Practical  weir  formulas  differ  from  the  theoretical  formula  (6)  in 
that  velocity  of  approach  must  be  considered  and  the  discharge  must 
be  modified  by  a  contraction  coefficient  to  allow  for  diminished  sec- 
tion of  the  nappe  as  it  passes  over  the  crest  Up.  Velocity  of  approach 
is  considered  on  pages  14  to  20.  Experiments  to  determine  the  weir 
coefficient  occupy  most  of  the  remainder  of  the  paper.  The  nature  of 
the  contraction  coefficient  is  here  described. 

Vertical  contmction  expresses  the  relation  of  the  thickness  of  nappe, 
,<?,  in  the  plane  of  the  weir  crest,  to  the  depth  on  the  crest,  //.  If  the 
ratio  ^v  //were  unity,  the  discharge  would  conform  closely  with  the 
expression 

^=2  3Z//V2^ 

The  usual  coefficient  in  the  weir  formula  expresses  nearly  the  ratio 
^  // 

The  vertical  contraction  comprises  two  factors,  the  surface  curve  or 
depression  of  the  surface  of  the  nappe  and  the  contraction  of  the 
under  surface  of  the  nappe  at  the  crest  edge.     The  latter  factor  in 
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particular  will  vary  with  form  of  the  weir  cross  section,  and  in 
eral  variation  in  the  vertical  contraction  is  the  principal  uoam 
variation  in  the  diHcbarge  csoeflSicient  for  various  forms  of  weirs. 

The  usual  base  weir  formula,  ^=2  3  LHs^IIy  is  elsewhere  p'A 
for  an  orifice  in  which  the  upper  edge  is  a  free  surface.     If  iii»i 
the  depth  on  the  upper  edge  of  the  orifice  is  d^  the  surface  coDtneD 
there  results  the  formula 


C=|j«;V2y(^-rf*) 


This  is  considered  as  the  true  weir  formula  by  Merriman.^    In  t: 
formula  only  the  crest-lip  contraction  modifies  the  diseharge,  necp-^ 
tating  the  introduction  of  the  coefficient.     The  practical  difficulties 
measuring  d  prevent  the  use  of  this  as  a  working  formula. 

Similarly  a  formula  may  be  derived  in  which  only  the  effeit^ 

cross  section  8  is  considered,  but  even  this  will  require  some  correct. 

of  the  velocity.     Such  formulas  are  complicated  by  the  variation  c 

and  d  with  velocity  of  approach.^    Hence,  practical  considerativ: 

included,  it  has  commonly  been  preferred  to  adopt  the  conveni^' 

2  

base  formula  for  weirs,  4^=q  MLH^'^gli,  or  an  equivalent,  and  thn? 

all  the  burden  of  corrections  for  contraction  into  the  coefficient  M. 

VEIiOCITY  OF  APPROACH. 

THEORETICAL  FORMULAS. 

Before  considering  the  various  practical  weir  formulas  in  use  i^or- 
general  considerations  regarding  velocity  of  approach  and  its  effect  : 
the  head  and  discharge  may  be  presented. 

In  the  general  formula  (4)  for  the  efflux  of  water  when  the  watr 
approaches  the  orifice  or  notch  with  a  velocity  v^  then  with  free  di- 
charge,  writing  D-\-hm  place  of  H^  for  a  rectangular  orifice,  we  ht- 

f   V2(/7  .  Ldy 

/>!  and  /),  being  the  measured  depth  on  upper  and  lower  edges  of  tit 
orifice,  and  h=^^  the  velocity  head. 
To  assume  that  D-\-h  equals  ZT  is  to  assume  that  the  water  level  i> 

aHydrauliofl,  8th  edition,  p.  161. 

bSee  Trautwine  and  Marichal's  translation  of  Bazin'8  ExperimenU.  pp.  2S1-9Q7,  where  may  at*  * 
found  other  data,  including  a  r^um4  of  M.  Boussineaq's  elaborate  studies  of  the  vertical  contrttc^ 
Qf  tb«  nappe,  which  appeared  in  Comptes  Rend  us  de  I'Acad^mie  dos  Sciences  for  October  2t  i^. 
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increased  by  the  amount  A,  or,  as  is  often  stated,  that  ^is  ^'measured 
"to  the  surface  of  still  water."  This  is  not  strictly  correct^  how- 
ever, because  of  friction  and  unequal  velocities,  which  tend  to  make 
H—D>}i^  as  explained  below. 

For  a  weir,  D^  equals  zero;  integrating, 

2 


<?=3ZV2^[(i>+A)*-A*] 


Since  Q  =  i^L^^gH^^  we  have 

//=|(D+A)*— aH* (9a) 

This  is  the  velocity  correction  formula  used  by  James  B.  Francis.* 
Since  h  appears  in  both  the  superior  and  inferior  limits  of  Integra* 
lion,  it  is  evident  that  h  increases  the  velocity  only,  and  not  the  sec- 
tion of  discharge.  The  criticism  is  sometimes  made  that  Francis's 
equation  has  the  form  of  an  increase  of  the  height  of  the  section  of 
discharge  as  well  as  the  velocity. 

The  second  general  method  of  correcting  for  velocity  of  approach 
consists  of  adding  directly  to  the  measured  head  some  function  of  the 
velocity  head,  making 


II=D+ah 


in  the  formula 


Q=CLri4'lgR 


or 


Q=CL{D+ah)4^g{D+ah) 9  J 


This  is  the  method  employed  by  Boileau,  Fteley  and  Stearns,  and 
Bazin.  No  attempt  is  made  to  follow  theory,  but  an  empirical  correc- 
tion is  applied,  affecting  both  the  velocity  and  area  of  section. 

By  either  method  v  must  be  determined  by  successive  approxima- 
tions unless  it  has  been  directly  measured. 

Boileau  and  Bazin  modify  (9d)  so  as  to  include  the  area  of  section  of 
channel  of  approach,  and  since  the  velocity  of  approach  equals  Q  A^ 
a  separate  determination  of  v  is  unnecessary.  Bazin  also  combines 
the  factor  for  velocity  of  approach  with  the  weir  coefficient. 

The  various  modifications  of  the  velocity  correction  formulas  are 
given  in  conjunction  with  the  weir  formulas  of  the  several  experi- 
menters. 


a  Bovey  gives  similar  proof  of  thlH  formula  for  the  additional  cases  of  (1)  an  orifice  with  freedis- 
ehaifre,  (2)  a  submerged  orifice,  (3)  a  partially  submeii^ed  orifice  or  drowned  weir,  thus  establishing 
its  generality. 
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DISTRIBUTION  OF  VELOCITY  IN  CHANNEL  OF  APPROACH. 

The  discharge  over  a  weir  taken  place  by  virtue  of  the  potenr. 
energy^  of  the  layer  of  water  lying  above  the  level  of  the  weir  rn- 
which  is  rendered  kinetic  by  the  act  of  falling  over  the  weir.  If  *- 
water  approaches  the  weir  with  an  initial  velocity,  it  is  evident  tL 
some  |>art  of  the  concurrent  energj'  will  facilitate  the  discharge. 

The  theoretical  correction  formulas  may  not  truly  represent  i: 
elTect  of  velocity  of  approach  for  various  reason?*: 

1.  The  fall  in  the  leading  channel  adjacent  to  the  measuring  se<ii 
is  the  source  of  the  velocity  of  approach,  and  this  fall  will  alwav-  ■ 
greater  than  that  required  to  proiluce  the  existing  velocities,  bec^u- 
some  fall  will  l>e  utilized  in  overcoming  friction. 

2.  The  vcloi'ity  is  seldom  uniform  at  all  parts  of  the  leading  ck: 
nel  and  the  energy  of  the  water  varies  accordingly.  This  effe*-: 
discussed  later  (p.  17). 

8.  It  is  not  certain  just  what  portion  of  the  energy  of  the  wat«r 
the  section  of  the  leading  channel  goes  to  increase  the  discharge. 


Fio.  8.— Distribution  of  velocities. 

In  general  the  threads  of  the  water  in  the  cross  section  of  the  cbi 
nel  of  approach  to  a  weir  have  varying  velocities.     It  follows  that,  s 
will  be  shown,  the  ratio  of  the  actual  energy  of  the  approaching  wa[ 
to  the  energy  due  to  the  mean  velocity  will  be  greater  than  unity,  a: 
for  this  reason  the  correction  for  velocity  of  approach  will  be  gn^ar 
than  if  the  energy  were  that  due  to  a  fall  through  a  head  produced 
the  mean  velocity  i\     The  more  nearly  uniform  is  the  velocity  of  tl 
water  in  the  leading  channel  the  smaller  will  be  the  necessary  c*<Hf 
cient  a  in  the  velocitv  head  formula.     The  velocitv  may  be  rend«»r 
very  nearly  uniform  b}'  the  use  of  stilling  racks  or  baffles.     Wh«: 
tills  was  done  in  the  experiments  on  which  a  formula  was  ba:<ed  (t: 
of  Francis,  for  example)  a  larger  velocity  of  approach  correction  tli 
that  obtained  l)y  the  author  may  be  necessary  in  applying  the  forniu 
to  cases  where  there  is  wide  variation  in  the  velocity  in  the  lead:., 
channel.     To  avoid  such  a  contingency  it  is  desirable,  when  prad 
cable,  to  measure  head  to  surface  of  still  water,  because  more  accun* 
results  can  be  obtained  and  wash  against  instruments  prevented. 
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The  vertical  and  horizontal  velocity  curv^eH  in  an  open  channel  usu- 
ally closely  resemble  parabolas.  A  weir  interposes  an  obstruction  in 
the  lower  iMrt  of  the  channel,  checking  the  bottom  velocities.  The 
velocity  is  not,  however,  confined  to  the  filaments  in  line  with  the  sec- 
tion of  the  discharge  opening  of  the  weir.  As  a  result  of  viscosity  of 
the  liquid,  the  upper  mpidly  moving  layers  drag  the  filaments  under- 
neath, and  the  velocity  may  extend  nearly  or  quite  to  the  channel  bot- 
tom. There  will  usually,  however,  be  a  line  (A  B  C,  fig.  3),  rising 
as  the  weir  is  approached,  below  which  there  is  no  forward  velocity. 

The  line  A  B  C  is  the  env^elope  of  the  curves  of  vertical  velocity 
in  the  channel  of  approach. 

There  will  be  a  similar  area  of  low  velocity  at  each  side  of  the  chan- 
nel for  a  contracted  weir.  The  inecjuality  of  velocities  for  such  weirs 
being  usually  greater  than  for  suppressed  weirs,  it  follows  that  a 
larger  coefficient  in  the  formula  for  velocity  of  approach  may  be 
re(|uired.     This  is  confirmed  by  experiment. 

Various  assumptions  have  been  made  as  to  what  portion  of  the 
energy  of  the  approaching  stream  goes  to  increase  the  discharge,  (a) 
that  resulting  from  the  mean  velocity  deduced  from  the  discharge 
divided  by  the  area  of  the  entire  section  of  the  channel  of  approach; 
(J)  that  of  the  mean  velocity  obtained  by  using  the  sectional  area  of 
the  moving  water,  above  the  line  ABC,  fig.  3;  (c)  that  of  the  fila- 
ments lying  in  line  with  or  nearest  to  the  section  of  the  weir  opening, 
determined  approximately  by  the  surface  yelocity." 

DISTRIBUTION  OP  ENERGY  IN  CHANNEL  OF  APPROACH. 

Consider  unit  width  of  the  channel  of  approach: 
Let  'i\  =  Surface  velocity. 

y^=Mean  velocity. 

t'^  =  Bottom  velocity. 

V  =  Velocity  at  a  height  x  above  bottom. 

jr=  Depth  of  water  in  channel  of  approach. 

w  =  Weight  of  unit  volume. 
The  general  formula  for  kinetic  energy  is 

K.  E.-4^ (10) 

where  ir=  weight  of  the  moving  mass. 

If  the  velocit}'  increases  uniformly  from  bottom  to  surfijce,  the 
velocity  at  height  x  will  be 

if- 


a  Smith,  Hamilton,  Hydraulica,  p.  68. 
IRR  200—07 2 
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Let  dx  be  the  thicknesH  of  a  lamina  one  unit  wide  at  heig*!!!  ic.  Th> 
total  kinetic  energy  for  the  depth  X  will  be 

K.  E.=     /      (^^*6+x  ^^'''""^'v^  ^^   ....    (i: 

If  the  velocity  is  uniform,  the  total  kinetic  energy  per  unit  widu 
is  found  by  integration  to  be 

K.  E.  =  "'f*^"L (Ir 

Integrating  equation  (11)  for  the  case  where  ^^=0  and  the  velotitj 
increases  uniformly  from  the  bottom  to  the  surface  so  that  v^^=^'^^ 

KK^'?^'"' (U; 

g 

Comparing  this  with  the  expression  for  kinetic  energy  of  a  strean. 
flowing  with  the  uniform  velocity  v  (equation  12),  we  find  the  ma>- 
energy  of  the  stream  with  uniformly  varying  velocity  to  be  twice  that 
of  a  stream  with  a  uniform  velocity  of  the  same  measured  value. 

By  a  similar  integration  the  ratio  of  the  total  kinetic  energy  to  tbe 
kinetic  energy  corresponding  to  the  mean  velocity  in  the  channel  i«f 
approach  can  be  obtained  for  any  assumption  as  to  the  distribution  of 
velocities  in  the  leading  channel.  The  resulting  ratio  will  depend  upot 
the  relative  areas  of  section  with  low  and  high  velocities  which  go  to 
make  up  the  mean,  and  in  practice  it  will  generally  exceed  unity. 

The  lowering  of  the  water  surface  in  a  still  pond  will  also  be  greater 
in  the  case  of  unequal  velocities  than  in  the  case  of  a  uniform  velocity 
equal  to  their  mean.  The  theoretical  weir  formula  indicates  the  same 
discharge  for  a  uniform  velocity  of  approach  v  as  for  varying  veloci- 
ties whose  mean  is  i\  although  in  the  former  case  the  actual  drawinj: 
down  of  the  head  would  be  greater.  If  h  were  the  velocity  head  wr- 
responding  to  the  mean  velocity,  and  if  i\^  v^^  ^r^,  etc.,  r„  were  the 
actual  velocities  in  the  n  unit  areas  of  cross  section  the  discharge  ic 
each  unit  section  will  be  proportional  to  the  velocity,  and  the  head  /« 
will  have  such  a  value  that 


//' 


,  -  (^'i'+r/+r3»+  etc.  0=^<i>A'=Integral  K.  E. 

^ovr^^^'-^f^—wQh  —  K,   E.   for  uniform  velocity  of  the  same   mean 

value,  the  friction  head  being  neglected  in  both  cases.     As  shoini 
above,  the  integral  K.  E.  is  the  greater. 

A' 
It  follows  that  A'>/<,     If  a— 7  ,  then  h'  =  aL 
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Introducing  velocity  of  approach  in  the  discharge  formula  we  sub- 
stitute D-\rh  for  //,  and  integrate  between  the  limits  zero  and  />. 
Hence,  for  the  same  discharge,  the  area  of  weir  section  is  greater 
without  velocity  of  approach  by  nearly  the  amount  AZ. 

For  a  given  measured  head  2>,  the  effect  of  velocity  of  approach 
appears  as  an  increase  in  the  mean  velocity  of  discharge  in  the  plane 
of  the  weir.  The  relation  of  the  mean  velocity  of  discharge  for  a  weir 
with  velocity  of  approach  to  that  for  a  weir  without  such  velocity  is 
shown  below.     The  mean  head  being  the  same  and  the  mean  velocity 

in  the  plane  of  the  weir  being  ^, 

then  9  :  ^: :  B^  :  (Z>+A)^~A*. 

It  will  be  seen  that  a  discharge  over  a  weir  with  velocity  of 
approach  is  less  than  that  for  the  same  total  head  and  greater  than 
that  for  the  same  measured  head  without,  velocity  of  approach,  and 
that  with  a  given  measured  head  the  greater  the  velocity  of  approach 
the  greater  will  be  the  discharge. 

The  kinetic  energy  of  a  mass  of  water  remains  sensibly  constant 
while  the  water  is  passing  through  a  leading  channel  of  uniform  cross 
section,  for  with  a  constant  stage  kinetic  energy  can  increase  or 
decrease  only  through  a  change  of  slope  or  through  fluid  friction. 
The  former  is  nearly  absent  and  the  latter  can  cause  only  a  slow  trans- 
fer of  energy.  If  in  the  leading  channel  the  velocities  in  the  vertical 
plane  that  are  originally  unequal  become  equalized,  there  must  be  an 
increase  in  the  mean  velocity  of  the  mass  of  water,  for  otherwise  the 
kinetic  energy  per  unit  mass  will  decrease.  It  follows  that  the  mean 
velocity  will  increase  although  the  mean  kinetic  energy  per  unit  mass 
remains  constant,  and  hence  the  total  kinetic  energy  of  the  water  pass- 
ing over  the  weir  will  increase  in  the  same  proportion  as  the  velocity 
and  discharge.  For  two  cases  in  which  the  mean  velocity  is  the  same, 
but  in  which  the  velocities  in  the  leading  channels  are  uniform  in  the 
first  case  and  nonuniform  in  the  second,  let  the  weights  of  water  pass- 
ing over  the  weir  per  second  be  represented  respectively  by  TTand  IP 
and  the  kinetic  energies  by  K.  E.  and  K.  E.*;  then  since  K.  E.=  TTA, 
A  being  the  head  due  to  the  mean  velocity  v^ 

WhiW'h  :  :K.  E.  :  K.  E.^ 

It  follows  that  an  equalization  of  the  velocities  in  the  channel  of 
approach  b}'  means  of  racks  or  baffles  may  cause  an  increase  in  the 
discharge,  the  measured  head  I)  remaining  the  same. 

This  will  be  clearer  if  we  consider  two  contiguous  filaments,  each 
having  unit  section  a,  one  with  a  velocity  of  1  foot,  the  other  of  2  feet 


20  WEIR    EXPERIMENTS,   COKFFICIKNTS,   AND    FORMULAS. 

per  second.     The  two  will  dincharge  2+1  unitn  flow  per  second,  havii  ; 
the  total  kinetic  energy  indicated  below: 

^   ,,      1X1«       ,2X2*  ^aw 

If  the  velocities  are  equalized,  0  units  of  enei^y  will  be  equals 
divided  lietween  the  two  iilaments,  so  that,  the  new  velocity  bein^:  •: 

2<iwrX  r*  _  ^aw 
~~2(/       -~27 


^'=yll=^'' 


aOrljfinally  publishe<l  in  MC'moiros  Acad.  S<"i.  Toulouse,  1x37.  8t»e  D'Aubuisoon's  HydraalicK,  B  : 
nett'H  translation,  pp.  74-77.  Data  recomputed  bjr  Hamilton  Smith  in  hia  Hydraulics,  pp.  80-^c:  ir 
ld&-lir,.  The  recomputed  coeffic'ienta  will  be  found  valuable  in  calculating  diachaige  for  rerr  ssu 
and  very  low  weirs. 


and  v=J  a=^1.66l. 

The  average  v^elocity  l>efore  equalization  was  1.6. 

The  discharge  from  two  filaments  with  equal  velocities  will  be  Z.^r. 
units,  and  3.(H)  from  two  Klaments  with  unequal  velocities. 

TIIK  TIIIN-KDOKI)  WT5I11. 

EARLIER  EXPERIMENfS  AND  FORMULAS. 

Prior  to  1850  the  practice  of  weir  measurement  was  in  a  somewbr 
cnaotic  condition,  especially  in  England,  Germany,  and  the  Uniiei 
States.  Experiments  were  made  on  so  small  a  scale  that  tho  inl^u 
ences  affecting  the  measurements  and  the  lack  of  proper  st&ndari* 
made  the  results  untrustworthv  in  detail.  Greater  advancement  ha*. 
been  made  in  France,  and  some  of  the  work  of  the  early  French  experi 
menters  has  proved  to  be  of  considerable  value. 

EXPERIMENTS  OF  CASTEL. 

The  first  experiments  deserving  consideration  are  of  those  of  M. 
Castel,  conducted  at  the  waterworks  of  Toulouse  in  1835  and  Ib^^l 
Castel  erected  his  apparatus  on  a  terrace  in  conjunction  with  the  wHt^•: 
tower,  which  received  a  continuous  supply  of  1.32  cubic  feet  jv: 
second,  capable  of  being  increased  to  1.77  cubic  feet  per  second.  Tfr 
weir  consisted  of  a  wooden  dam,  surmounted  by  a  crest  of  c-opj* : 
0.001  foot  in  thickness,  situated  in  the  lower  end  of  a  leading  chann* '. 
19.5  feet  long,  2.428  feet  wide,  and  1.772  feet  deep.  Screens  wo:^ 
placed  across  the  upper  end  of  the  channel  to  reduce  oscillation^. 
The  head  was  measured  at  a  point  1.60  feet  upstream  from  the  weirl'v 
means  of  a  point  gage.  The  overflow  was  measured  in  a  zinc-lim-i 
tank  having  a  capacity  of  113.024  cubic  feet.     The  length  of  the  cn^< 
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for  weirs  with  suppressed  contractions  varied  from  2.393  to  2.438 
feet.  Heights  of  weirs  varying  from  0.105  to  0.7382  were  used,  and 
a  similar  series  of  experiments  was  performed  on  suppressed  weira 
1.1844  feet  long.  The  head  varied  for  the  longer  weirs  from  about 
0.1  to  0.25  foot.  Additional  experiments  were  made  on  contracted 
weirs  having  various  lengths,  from  0.0328  foot  to  1.6483  feet,  in  a 
channel  2.428  feet  wideband  for  lengths  from  0.0328  to  0.6542  foot  in  a 
channel  1.148  feet  wide.  The  experiments  on  these  weirs  included 
depths  varying  from  0.1  or  0.2  foot  to  a  maximum  of  about  0.8  foot. 
D'Aubuisson  gives  the  following  formula,  derived  from  the  experi- 
ments of  Castel  for  a  suppressed  weir: 

Q=HAS72ZI>  ^l7)+0J^^6  W* (14) 

where  W  is  the  measured  centml  surface  velocity  of  approach,  ordi- 
narily about  1.2v. 

EXPERIMENTS  OF  PONCELET  AND  LESBROS. 

The  experiments  made  b}'  Poncelet  and  Lesbros,  at  Metz,  in  1827 
and  1828^  were  continued  by  Lesbros  in  1836.  The  tinal  results  were 
not  published,  however,  until  some  years  later.*" 

The  experiments  of  Poncelet  and  Lesbros  and  of  Lesbros  were  per- 
formed chiefly  on  a  weir  in  a  fixed  copper  plate,  length  5.662  feet. 
The  head  was  measured  in  all  cases  in  a  reservoir  11.48  feet  upstream, 
l>eyond  the  influence  of  velocity  of  approach.  The  crest  depth  varied 
from  about  0.05  to  0.60  or  0.80  foot.  The  experiments  of  Lesbros  are 
notable  from  the  fact  that  a  large  number  of  forms  of  channel  of 
approach  were  employed,  including  those  with  contracted  and  con- 
vergent sides,  elevated  bottoms,  eU\  They  have  been  carefully  recom- 
puted by  Hamilton  Smith,  and  may  be  useful  in  determining  the 
discharge  through  weirs  having  similar  modifications.^ 

EXPERIMENTS  OF  BOILEAU. 

The  experiments  of  Boileau^  at  Metz,  in  1846,  included  3  suppressed 
weirs,  having  lengths  and  heights  as.follows: 

(1)  Length  5.30  feet,  height  1.54  feet 

(2)  Length  2.94  feet,  height  1.12  feet. 

(3)  Length  2.94  feet,  height  1.60  feet. 

The  depth  of  overflow  varied  from  0.19  to  0.72  foot.  Boileau 
obtained  the  following  formula  for  a  suppressed  weir: 

Q=3.M55  ^^j^^^-^^,  LB^    ....     (15) 

a  Experiences  hydrauliques  sur  les  loia  de  r^coulement  de  1'caii,  Parin,  IH.Vi. 
bSmith,  Hamilton,  Hydraulic}*,  pp.  96  and  97  and  104-107.    AIm)  plaU^H  1-2  and  8. 
cGauc^eage  de  coura  d'eau,  etc.,  Paris,  1860. 
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This  formula  includes  the  correction  for  velocity  of  approach.  Tu 
coefficient  C^  it  will  be  noticed,  is  given  a.s  a  constant.  Boileau  afi*^: 
wards  gave  a  table  of  corrections  varying  with  the  depth,  indicatinir  ^ 
discharge  from  06  to  107  per  cent  of  that  obtained  with  the  consUu' 
coefficient.  Additional  experiments  by  Boileau  on  suppressed  wei^ 
having  a  <*rest  length  of  about  O.S'5  foot  have  been  recomputed  U 
Hamilton  Smith.^  The  heights  of  w^eirs  were,  respectively,  2.<*i'*. 
2.690,  2.018,  and  2.638  feet.  In  these  experiments  the  discharge  w::- 
determined  by  measurement  through  orifices. 

EAST   INDIAN    RNOINERRS'    FORMULA.* 

The  East  Indian  engineers'  foinuila  for  thin-edged  weirs  is 


where 


C^X  V2.(/  3A-5.35  M 


8 


Reducing, 


M=l~( 


0.04  [34.6+ //JX 
4  }\ 


iv 


Jf=0.654  -0.01  // 
r=  3.4989-0.0535  IF 


I 


(i: 


This  formula  applies  to  a  suppressed  weir.  Method  of  correttior! 
for  velocity  of  approach  is  not  stated.  Coefficient  M  has  a  maxiuiuu 
value  0.654,  and  decreases  slowly  as  the  head  increases.  I^inHt>  •■' 
applicability  of  formula  are  not  stated.     Values  of  Care  given  l>elo9 

ViH'ffirieut  (\for  thin-edged  ireirn,  Enid  Indian  engineer»*  formula,  <" 


//in 
fetn. 

0.0 

0.1 

0.2 

0.3 

0.4 

o.r, 

0.6 

0.7 

0.8 

t 

a9 

0 

3.499 

3.4iH 

3.4H8  1 

3.483 

3.478 

3.472 

3.467 

3.462 

3.456 

S.451 

1 

3. 44:> 

3.440 

3.43r»  1 

3.429 

3.424 

8.419 

3.413 

3.408 

3.408 

3.387 

2 

3.392 

3.:is6 

3.381 

3.376 

3.370 

3.365 

3.360 

3.3M 

3.349 

3.344 

3 

3.33M 

3. 3.'« 

3.328  1 

3. 322 

3.317 

8.312 

3. 306  , 

3.301 

3.296 

3.290 

4 

8.2^5 

3.280 

3.274 

3.269 

3.2(>4 

3.2?»8 

3.258  ' 

3,248 

3.242 

8.237 

5 

3.221 

3. 2-26 

3. -221 

3.215 

3.210 

3.20fi 

3.199 

3.194 

3.189 

3.1»a 

6 

3.178 

3. 172 

3.167 

3. 162 

3.  ir* 

3. 151 

8.146  , 

8.140 

3.135 

3.130 

7 

3.124 

3.119 

3.114 

3.10S 

3.103 

3.098 

8.092 

1 

3.087 

3.082 

3.076 

8 

3.071 

3. {H)G 

3.060 

S-O^-i 

3.050 

3.014 

3.039  1 

3.034 

3.028 

3.023 

9 

3.017 

3.012 

3.007 

3.001 

2.99ti 

2.991 

2.985  \ 

1 

2.980 

2.975 

2.969 

1 

a  Hydreulica,  pp.  133-135. 

'•Given  in  J.  MuUins's  Irrigation  Manual,  intixxlui'ed  in  United  States  by  G.  W.  Rafter  and  \ij*»i 
region  of  upper  Hud.son  River.    Not  Kiven  in  BfUasi.s's  ri'cent  East  Indian  work  on  hyclraalic5. 

e  For  Ean  Indian  engineers'  brtjad-ere.sted  weir  fomiula,  using eoefliclents  derived  from  the  ah.* 
we  p.  114. 
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EXPERIMENTS  AND  FORMULA  OF  JAMES  B.  FRANCIS. 

The  experiments  on  discharge  over  thin-edged  weirs,^  upon  which 
the  Francis  formula  is  based,  were  made  in  October  and  November, 
1862,  at  the  lower  locks  of  the  Pawtucket  canal,  leading  from  Con 
cord  River  past  the  Lowell  dam  to  slack  water  of  Merrimac  River. 
Additional  experiments  were  made  by  Francis  in  1848  *  at  the  center 
vent  water  wheel  at  the  Boott  Cotton  Mills  in  Lowell,  with  gates 
blocked  open  and  with  constant  head.  A  uniform  but  unknown  vol- 
ume of  water  was  thus  passed  through  the  turbine  and  over  a  weir 
having  various  numbers  of  end  contractions,  the  elBfect  of  which  was 
thus  determined.  Similar  experiments  were  made  in  1861  at  the  Tre- 
niont  turbine/  where  a  constant  volume  of  water  was  passed  over 
weirs  of  lengths  ranging  from  3.5  to  16.98  feet  and  with  from  two  to 
eight  end  contractions.  These  experiments  were  made  to  determine 
the  exponent  n  in  the  weir  formula 

Q^.  CLIT\ 

Francis  here  found  n=1.47,  but  adopted  the  value  7i=1.6=3  2,  in 
the  experiments  of  1862. 

The  Pawtucket  canal  lock  was  not  in  use  at  the  time  of  the  Lowell 
experiments  in  1862  and  the  miter  gates  at  the  upper  lock  chamber 
were  removed  and  the  weir  was  erected  in  the  lower  hollow  quoin  of 
the  gate  chamber.  The  middle  gates  at  the  foot  of  the  upper  cham- 
ber were  replaced  bj^  a  bulkhead  having  a  sluice  for  dl^wing  off  the 
water.  A  timber  flume  in  the  lower  chamber  of  the  lock  was  used  as 
a  measuring  basin  to  determine  the  flow  over  the  weir.  Its  length 
was  102  feet  and  its  width  about  11.6  feet.  A  swinging  apron  gate 
was  so  arranged  over  the  crest  of  the  weir  that,  when  opened,  the 
water  flowed  freely  into  the  measuring  basin  below,  and  when  closed, 
with  its  upper  edge  against  the  weir,  the  overflow  passed  into  a 
wooden  diverting  channel,  placed  across  the  top  of  the  lock  chamber, 
and  flowed  into  Concord  River.  An  electric  sounder  was  attached 
to  the  gate  framework,  by  which  a  signal  was  given  when  the  edge  of 
the  swinging  gate  was  at  the  center  of  the  nappe,  when  either  opening 
or  closing.  By  this  means  the  time  of  starting  and  stopping  of  each 
experimental  period  was  observed  on  a  marine  chronometer.  The 
depth  on  the  weir  was  observed  by  hook  gages.  The  readings  were 
taken  in  wooden  stilling  boxes,  11  by  18  inches  square,  open  at  the 
top,  and  having  a  1-inch  round  hole  through  the  bottom,  which  was 
about  4  inches  below  the  weir  crest.  The  weir  was  in  the  lower  quoin 
of  the  gate  recess,  and  the  hook  gage  boxes  were  in  the  upper  quoin, 
projecting  slightly  beyond  the  main  lock  walls.     In  weirs  with  end 

a  Francis,  J.  B.,  Lowell  Hydraallc  Experiments,  pp.  103-135.      b  Idem,  pp.  96-102.      cidem,  pp.  76-95. 
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contractions  the  full  width  of  the  channel  wa.s  used.  For  suppresses 
Mreirs,  a  leadini^  channel  having  a  width  equal  to  the  leng'ih  of  tbt 
weir  crest  was  formed  by  constructing  vertical  timber  walls  withit 
the  main  canal,  extending  20  feet  upstream  from  the  weir  and  hftvi&r 
their  upper  ends  flaring  atout  1  foot  toward  the  canal  walls.  TVatc 
was  freelv  admitted  on  }K>th  sides  of  these  timber  walls.  TheluK»k 
gage  l)Oxe.s  were  outside  of  this  channel.  The  holes  in  the  bottt'i 
were  plugged,  and  flush  piezometer  pipes  were  used  to  i^nnet»t  tb^ 
hook-gage  }>oxes  with  the  inner  face  of  the  side  walls  of  the  chanif'! 
of  approach.  Observations  of  the  head  b}'  hook  gage  were  taken  at 
intervals  of  al)out  15  seconds.  Each  experimental  period  covpm 
from  190  to  900  seconds.  The  hook-gage  readings  were  reduced  to 
weir  crest  level  as  a  datum  and  arranged  in  groups  of  two  or  thrw. 
which  agreed  closely.  The  mean  head  was  determined  by  the  correi 
tion  formula  (48).  In  one  period,  18  observations  of  heads  rant^-d 
from  0.6310  to  0.^)605  foot;  their  arithmetical  mean  was  0.6^: 
the  computed  correction  was  minus  0.0008. 

The  measured  head  wa.s  corrected  for  velocity  of  approach  by  usin^ 
the  theoretical  formula  given  below.  The  range  and  character  of  thf 
experiments,  together  with  the  general  results,  are  shown  in  the  fol- 
lowing table: 

Thin-edged  weir  experijnenis  of  J.  B,  Franciii  at  the  lower  loctn,  TjOweU,  Mass.^  IS-'il 


Serial 
num- 
bers of 
experi- 
ments. 

• 

% 

a 

4 

1     e  z/ 
•5* 

ll 
13.96 

o  5 

Ills 

Q 
5.  CM8 

Range  of  ob- 

»er\'ed  head, 

in  fwt, 

1 

Range  of  ve- 
locity of 

approach,  in 
feet  per 
Hecond. 

c 
9.997 

c 
o 

«.* 

c 
o 

B 

B 

3 
2 

u 

Bjs 

ll 

1.56 

DifK'haif^e  eoeffiti'-tL 
C. 

1 

0.7682 

i 

0.7889 

B 

p 

B 
S 

3.3S18 

• 

E 

i     =• 

1 

'll    4 

1.52430    1.56910 

3.3002     3.r»lv 

5  1  10 

6 

13.96 

'  5.048 

1.23690    1.25490 

.5904 

.6000 

9.997 

2 

1,16 

3.3412 

3.3159    1^ 

11    :« 

23 

13.  Wi 

5.018 

.91570    1.06920 

1 

.  3951 

.4863 

9.997 

2 

1.00 

3.3838 

3.3110    3.^ 

34     35 

2 

13. 9«i 

5. 018 

1.01025  ,1.02625 

.  :Vv27 

.3596 

7.997 

4 

1.02 

3.3617 

3.3586     5  3^: 

30  !  43 

8 

13.96 

'  2.014 

1.02805    1.079^15 

1 

.  94% 

1.0049 

9.997 

2 

1.06 

3.3567 

3.8496    U-S- 

44     M 

7 

9. 992 

1  5.048 

.97450  1  .98675 

.  5:^76 

.  5455 

9.995 

0 

0.98 

3.3437 

3.3366    S.P* 

51     55 

5 

9.992 

1  5.048 

.99240    1.00600 

.  5477      .  5589 

9.995 

0 

1.00 

3.3349 

3.3243    3.0 

56     61 

6 

13.96 

5.048 

.776%     .81860 

.3170     .  3405 

9.997 

2 

0.80 

8  8287 

3.3188    ySl^ 

1 

62     66 

5 

13. 96 

2.014 

.77115  ,  .8.S,S65 

AM:m     .79G3 

9.997 

2 

0.83 

3.3435 

3.8376    3..^ 

67  '  71 

5 

9.992 

5. 048 

.7362       .81495 

.  3(i59 

.4213 

9.995 

0 

0.80 

3.3424 

3.8341     3.^^ 

72  1  78 

/ 

13.96 

5. 048 

.  59190     .  fvV>25 

.  2182 

.2509 

9.997 

2 

0.62 

3.3806 

3.3287  '  irr 

79     84 

6 

13.9<i 

'  2.014 

.<ai35     .(6>8.'> 

.  5193 

.W96 

9.997 

2 

0.65 

3.3278 

3.3244     S.X=- 

*i 

88 

' 

13.96 

2.014 

.Jk>940      .r.KM5 

.  4:i82 

.  4526 

7.997 

4 

0.68 

3.8382 

3.83S3  i  S-SS" 
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From  a  discussion  of  these  experiments  Francis  presents  the  final 
formula — 

If  there  are  end  contractions, 

L=^L'-0.1NH.  i    .     .     (18) 

If  there  is  velocit}^  of  approach, 

The  mean  velocity  v  was  determined  by  successive  approximations; 
h  was  determined  by  the  usual  formula — 

The  Francis  formula  for  velocity  of  approach  correction  is  cumber- 
some, and  several  substitutes  have  been  devised,  «some  of  which  are 
described  in  the  following  paragraphs. 

(1)  Determine  the  approximate  velocity  of  approach  v^  by  a  single 
trial  computation  of  Q^  using  D—IL 

Then  use 

to  determine  the  final  value  of  Q.  For  a  given  value  of  v  this  gives 
too  large  a  value  of  ZT,  but  the  approximate  value  of  v^  is  somewhat 
too  small,  partially  counterbalancing  the  error  and  usually  giving  a 
final  value  of  Q  sufficiently  precise.  ^ 

(2)  By  developing  into  series  and  omitting  the  powers  hlD  above 
the  first,  k  being  always  relatively  small,  the  following  closely  approxi- 
mate equivalent  of  the  Francis  correction  formula,  given  by  Emerson, ** 
is  obtained: 

ir=D+h-y'^ (19) 

(3)  Hunking  and  Hart*  derive  from  the  Francis  correction  formula 
the  following  equivalent  expression: 

ir/>*=//*  =  (Z>+A)*-A* (20) 

* 

K^+S(g)"4-[Sa>']'  •  ■  <^" 

where  G  is  the  area  of  channel  section  in  which  D  is  measured,  per 
unit  length  of  crest. 


n  Hydrodynamics,  p.  286.  I'Jour.  Franklin  Inst ,  Phila.,  August,  1884.  pp.  121-126. 


26  WEIR   BXPKBIMKNT8,  COEFFICIENTS,  AND  FO&XCTIaAS. 


For  a  suppressed  weir, 
For  a  contracted  weir, 


G=P+D. 


G—~rt~~iV^  vT 


0 


Z'-0.1.\7>. 

Hunking  and  Hart  have  computed  values  of  IT  by  the  solution  of 
the  above  formula  for  each  0.0()5  increment  in  D  G  to  0.36.  Th*> 
results  extended  by  formula  (23)  are  given  l)elow. 

3  3 

Velocity  of  approach  corrfctUm,  factor  A",  Hunting  and  Hart  formula,  H'=KD-- 


Dia 

0.0 
- 

1.00000 

0.1    ; 

1.002528 

0.2         1 
1.009980 

0.3 
1.022359 

0.4 

0.5 
1.0G2250 

0.6 

.000 

1.089840 

1.09964 

.005 

1.000006 

1.002785 

1.010480 

1.023110 

1.040836 

1.063495 

1.0911S4 

.010 

1.000026 

1.008053 

1.010991 

1.023875 

1.041832 

1.064740 

1.09062^ 

.015 

1.000068 

1.008336 

1.011519 

1.0^4653 

1.042828 

1.066965 

1.0M122 

.OSA) 

1.000108 

1.008628 

1.012017 

1.025444 

1.043824 

1.067230 

1.095616 

.025 

1.000161 

1.003933 

1.012607 

1.026248 

1.04.5069 

1.068724 

1.097359 

.090 

1.000231 

1.004251 

1.013169 

1.027065 

1.046065 

i.oe99e9 

1.098853 

.035 

1.0008U 

1.004581  , 

1.018744  1 

1.027895 

1.047061 

1.071214 

1.100847 

.040 

1.000409 

1.004923 

1.014331  , 

1.028739 

1.048306 

1.072708 

1. 102090 

.045 

1.000518 

1.005278  , 

1.014931  1 

1.029596 

1.049302 

1.073953 

1. 1035K4 

.050 

1.000688 

1.005644  1 

1.015543  , 

1.090467 

1.0G0298 

1.075198 

1.10607> 

.055 

1.000772 

1.006023 

1.016167  , 

1.031350 

l.a'>1543 

1.076692 

1.106821 

.000 

1.000917 

1.006414 

1.016805  1 

1.082248 

1.052788 

J.  078186 

1.106S64 

.065 

1.001075 

1.006817  I 

1.017455  ; 

1.083117 

1.058784 

1.079431 

1.110ffi6 

.070 

1.001246 

1.007232  1 

1.018107 

1.084113 

l.a'>5029 

1.080925 

1. 111801 

.075 

1.001429 

1.007659 

1.018792 

1.035109 

1.056274 

1.082419 

1.113544 

.080 

1.001624 

1.008099  ' 

1.019480 

1.035856 

1.057270 

1.083664 

1.115038 

.065 

1.001832 

1.008551  ' 

1.020180 

1.036852 

1.058.515 

1.065158 

1.116781 

.090 

1.002051 

1.009015  ' 

1.020898 

1.087848 

1.059760 

1.086652 

1. 118524 

.095 

1.002284 

1.009491 

1.021620 

1.088844 

1.061006 

1.068146 

1.120267 

The  general  formula  for  K  is  too  complex  for  common  use.    The 
expressions 

jr=l+0.2489f  gj        (i>3! 

and 


■-<^"^' 


(•24) 


are  stated  to  give  results  correct  within  one-hundredth  and  one-tiftieth 
of  1  per  cent,  respective!}',  for  values  of  7i  less  than  0.36. 

EXPERIMENTS  AND  FORMULAS  OF  FTELEY  AND  STBARNS. 

The  first  series  of  experiments  by  Fteley  and  Stearns  on  thin-edged 
weir  discharge^  were  made  in  March  and  April,  1877,  on  a  suppres.'^d 
weir,  with  crest  5  feet  in  length,  erected  in  Sudbury  conduit  beloff 
Farm  Pond,  Metropolitan  waterworks  of  Boston. 

Water  from  Farm  Pond  was  let  into  the  leading  channel  through 

a  Fteley,  A.,  and  Stearns,  F.  F.,  Experiments  on  the  flow  of  water,  etc.:  Trans.  •Am.  Soc  0.  E- 
vol.  1*2,  Jan.,  Feb.,  Mar.,  1H83.  pp.  1-118. 
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head-gates  until  the  desired  level  for  the  experiment,  as  found  hy 
previous  trial,  was  reached.  A  swinging  gate  was  then  raised  from 
the  crest  of  the  weir  and  the  water  was  allowed  to  flow  over.  The 
maintenance  of  a  uniform  regimen  was  facilitated  by  the  large  area 
and  the  consequent  small  variation  of  level  in  Farm  Pond,  so  that  the 
outflow  from  the  gates  was  sensibly  proportional  to  the  height  they 
were  raised.  The  water  flowed  from  the  weir  into  the  conduit  chan- 
nel l)elow,  and  was  measured  volumetrically.  For  the  smaller  beads 
the  length  of  the  measuring  basin  was  22  feet,  and  for  the  larger 
heads  367  feet. 

The  crest  depth  was  observed  by  hook  gage  in  a  pail  below  the  weir, 
connected  to  the  channel  of  approach  by  a  rubber  tube  entering  the 
top  of  the  side  wall,  6  feet  upstream  from  the  weir  crest.  Hook-gage 
re^idings  of  head  were  taken  every  half  minute  until  uniform  regimen 
w^as  established,  and  every  minute  thereafter.  The  depths  in  the  meas- 
uring basin  were  also  taken  l)y  hook  gage.  The  bottom  of  the  conduit 
was  concave,  and  was  gmded  to  a  slope  of  1  foot  per  mile.  It  was 
covered  with  water  previous  to  each  experiment,  leaving  a  nearly 
rectangular  section.  • 

The  experiments  in  1877  included  31  depths  on  a  suppressed  weir 
of  5  feet  crest  length,  3.17  feet  high.  The  observed  heads  varied 
from  0.0735  to  0.8198  foot. 

In  1879  a  suppressed  weir,  with  a  crest  length  of  19  feet,  was 
erected  in  Farm  Pond  Gate  House.  Head-gates  and  screens  were 
close  to  weir;  otherwise  the  apparatus  for  measuring  head  and  starting 
and  stopping  flow  was  similar  to  that  used  in  previous  experiments. 
The  crest  of  the  weir  was  an  iron  Imr  3i  inches  wide  and  one-fourth 
inch  thick,  planed  and  filed  and  attached  to  the  upper  weir  timber  with 
screws.  No  variation  in  level  of  the  weir  crest  occurred.  As  in  the 
preceding  experiments,  no  by-pass  was  provided,  and  the  entire  over- 
flow entered  Sudbury  conduit  below  the  weir.  The  conduit  was 
partly  filled  with  water  at  the  start,  leaving  a  nearly  rectangular  sec- 
tion, 11,300  feet  in  length  and  about  9  feet  wide.  A  difference  of  3 
feet  in  water  level  was  utilized  in  measuring  discharge,  the  total  capac- 
ity being  300,272  cubic  feet.  Semipartitions  were  provided  to  reduce 
oscillation  of  the  water.  Many  observations,  covering  a  considerable 
period  of  time,  were  required  to  determine  the  true  water  level.  This 
series  of  experiments  included  10  depths  on  a  suppressed  weir  19  feet 
long  and  6.55  feet  high,  with  measured  heads  varying  from  0.4685  to 
1.6038  feet  and  velocities  of  approach  ranging  from  0.161  to  0.840  foot 
per  second. 

From  measurements  on  weirs  5  and  19  feet  in  length,  respectively^, 
and  from  a  recalculation  of  the  experiments  of  James  B.  Francis, 
Fteley  and  Stearns  obtained  the  final  formula 

(?=3.3lZ//*+0.007Z (25) 
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In  the  above,  if  there  is  velocity  of  approach, 

«  =1.5  for  suppressed  weirs. 

a  =2.06  for  weirs  with  end  contractions. 

The  value  of  the  velocity  head  coefficient  a  was  determined  fr-' 
94  additional  experiments  on  the  5-foot  weir  in  1878.  These  inn>l.- 
meanured  heads  ranging  from  (M884  to  0.9443  foot,  heig'hts  of  ix  ' 
ranging  from  0.50  to  3.47  feet,  and  velocities  of  approach  reaehioj:. 
maximum  of  2.35  feet  per  second.  Also  17  experiments  were  nia- 
on  weirs  3,  3.3,  and  4  feet  long  respectively;  the  first  with  two  a-. 
the  last  two  with  one  end  contraction.  These  experiments  inolu^ 
measured  heads  varying  from  0.5574  to  0.8702  foot,  and  velocitie> 
approach  from  0.23  to  1.239  feet  per  second. 

In  all  experiments  on  velo<*ity  of  approach,  the  head  wa^s  mea^urn 
6  feet  upstream  from  crest.     The  width  of  channel  was  5  feet." 

Fteley  and  Stearns  found  the  following  values  of  a  for  suppre>^ 
weirs: 

FifUyi  and  Steams*  m  valii^  of  a  far  mppresned  weirs. 


Depth  of  channel  of  approach  below  weir 


Meamired , 
depth  on  I 
weir,     1 
in  feet. 

0.50 

1.70 

crest,  J 
1.00 

n  Ket. 

— ..  , —  , 

1 

1.70 

2.60  t» 
1.51 

0.2 

1.87 

1.66 

.3 

1.53 

1.83 

1.65 

1.50 

.4 

1.53 

1.79 

1.63 

1.49 

.5 

1.53 

1.75 

1.62 

1.48 

.6 

1.52 

1.71 

1.60 

1.47 

1.51 

1.68 

1.59 

1.46 

.8 

M.50 

M.GS 

1.57 

1.45 

.9 

1.49 

1.63 

1.5<5 

0.44 

1.0 

1.48 

1.61 

1.54 

1.43 

1.1 

1.59 

1.53 

1.42 

1.2 

........ 

1.57 

1.51 

1.41 

1.8 

1.55 

1.49 

1.40 

1.4 

1.54 

1.48 

1.39 

1.5 

'     1.52 

1.46 

1.38 

1.6 

1.51 

1.44 

1.37 

1.7 

1.49 

1.43 

1.36 

1.8 
1.9 
2.0 

1 

1.41 
1.40 
1.38 

1.36 
1.34 
1.33 

1 
1 

a  Fteley  and  StearnH,  idem,  pp  5-28. 
1>  Applicable  to  ipreater  heights  of  weir. 
c  Limit  of  experiments. 
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Current-meter  measurements  showed  a  nearly  uniform  distribution 
of  velocities  in  the  channel  of  approach  above  the  19-foot  weir,  a  fact 
to  be  taken  account  of  when  the  formulas  are  applied  to  cases  where 
the  velocity  of  approach  varies  in  different  portions  of  the  leading 
channel. 

If  there  are  end  contractions,  the  net  length  of  weir  should  be  deter- 
mined ,by  the  Francis  formula, 

The  head  should  be  measured  at  the  surface  of  the  channel  of 
approach,  6  feet  upstream  from  the  weir  crest. 

BAZIN'S  EXPERIMENTS. 

Bazin's  experiments  on  thin-edged  weirs  were  performed  in  the  side 
channel  of  the  Canal  de  Bourgogne,  near  Dijon,  France,  and  were 
begun  in  1886.  Their  results  were  published  in  Annales  des  Fonts  et 
Chauss^es  and  have  been  translated  by  Marichal  and  Trau twine." 

The  standard  weir  consisted  of  horizontal  timbers  4  inches  square, 
with  an  iron  crest  plate  0.276  inch  in  thickness.  Air  chambers  wfere 
placed  at  the  ends  of  the  weir  on  the  downstream  side,  to  insure  full 
aeration  of  the  nappe.  End  contractions  were  suppressed.  The 
height  of  the  first  weir  was  3.27  feet  above  channel  bottom,  and  the 
head  was  measured  in  ^'Bazin  pits,"  one  at  each  side  of  the  channel 
16.40  feet  upstream  from  the  weir  crest.  The  pit  consisted  of  a  lat- 
eral chamber  in  the  cement  masonry  forming  the  walls  of  the  canal. 
The  chamber  was  square,  1.64  feet  on  each  side,  and  communicated 
with  the  channel  of  approach  by  a  circular  opening  4  inches  in  diameter, 
placed  at  the  bottom  of  the  side  wall  and  having  its  mouth  exactly 
flush  with  the  face  of  the  wall.  The  oscillations  of  the  water  surface 
in  the  lateral  chamber  were  thus  rendered  much  less  prominent  than 
in  the  channel  of  approach.  The  water  level  in  the  Bazin  pit  was 
observed  by  dial  indicators  attached  to  ^oats,  the  index  magnifying 
the  variations  in  water  level  four  times,  the  datum  for  the  indicators 
having  been  previously  determined  by  means  of  hook  gages  placed 
above  the  crest  of  the  weir  and  by  needle-pointed  slide  gftges  in  the 
leading  channel. 

A  drop  gate  was  constructed  on  the  crest  of  the  weir  to  shut  off  the 
discharge  at  will.  In  each  experiment  the  head-gates  through  which 
the  water  entered  the  leading  channel  were  first  raised  and  the  water 
was  allowed  to  assume  the  desired  level.  The  weir  gate  was  then 
raised,  and  the  head-gates  were  manipulated  to  maintain  a  nearly  con- 

aBazln,  H.,  Recent  experiments  on  flow  of  water  over  weirs,  translated  from  the  French  by  Mari- 
chal and  Trautwlne:  Proc.  Engineers'  Club  Phila.,  vol.  7.  Jan.,  1890,  pp.  259-810;  vol.  9,  pp.  281-244, 
287-819;  vol.  10,  pp.  121-164. 
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stant  inflow.  The  arithmetical  mean  of  the  obt^ervations  during^  fm 
period  of  uniform  regimen  was  used  as  the  measured  bead  for  tr 
experiment. 

The  overflow  passed  into  a  measuring  channel,  656.17  feet  in  len^tl . 
whose  walls  were  made  of  smooth  Portland  cement  concrete.     Tu- 
channel  was  6.56  feet  wide,  its  side  walls  were  3.937  feet  hig^h,  and  :• 
lower  end  was  closed  by  water-tight  masonry.     Its  bottom  was  grati- 
to  a  slope  of  about  1 : 1,OJO.     The  volume  of  inflow  was  determined 
first  covering  the  channel  bottom  with  water,  then  noting  the  chao;: 
of  level  during  each  experimental  period,  the  capacity  of  the  ehaniu! 
at  various  heights  having  previously  been  carefully  detormined.    A 
slight  filtration  occurred,  necessitating  a  correction  of  about  one-ei(::.L 
of  1  per  cent  of  the  total  volume.     The  observations  for  each  reginjt' 
were  continued  through  a  period  of  12  to  30  minutes. 

Sixty -seven  experiments  were  made  on  a  weir  3.72  feet  high,  incl'j«i 
ing  heads  from  the  least  up  to  1.017  feet.  Above  thin  jxiint  t: 
volumetric  measuring  channel  filled  so  quickly  as  to  require  the  u^-  : 
a  shorter  weir.  Thirty -eight  experiments  were  made  with  a  standari 
weir,  3.28  feet  long  and  3.72  feet  high,  with  heads  varying  from  t -• 
least  up  to  1.34  feet.  For  heads  exceeding  1.34  feet  it  was  neces^an 
to  reduce  the  height  of  the  weir  in  order  that  the  depth  above  the  wt ;: 
should  not  exceed  that  of  the  channel  of  approach.  Forty -eiL*^!  i 
experiments  were  made  on  a  weir  1.64  feet  long  and  3.297  feet  hiuL 
with  heads  ranging  from  the  least  up  to  1.780  feet.  These  experiment' 
sufficed  to  calibrate  the  standard  weir  with  a  degree  of  accuracy  statt^i 
by  Bazin  as  less  than  1  per  cent  of  error. 

In  order  to  determine  the  effect  of  varying  velocities  of  approai: 
the  following  additional  series  of  experiments  were  made  on  .>u{v 
pressed  weirs  2  meters  (6.56  feet)  in  length. 

Eri*erimmUi  on  ttappremed  w-eirn  2  meUrs  in  lengUi. 


Number 
of  experi- 
ments. 

Ran^e  of  head  in  feet 

Height  of 
expert  men- 
tal weir,  in 
feet 

From— 

To— 

28-f-;w 

0.489     ' 

1 

1.443 

2.46 

29-f29 

.314     1 

1.407 

1.64 

27-141 

.298     ' 

1.338 

1.15 

44 

.296 

1 

1.338 

0.79 

The  standard  weir  was  3.72  feet  high,  and  the  experimental  weir- 
were  placed  46  to  199  meters  downstream.  The  discharge  was  vA 
measured  volumetrically.  A  uniform  regimen  of  flow  was  establisht^ 
and  the  depths  on  the  two  weirs  were  simultaneously  observed  during 
each  period  of  flow. 
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These  experiments  afforded  data  for  the  determination  of  the  rela- 
tive effect  of  different  velocities  of  approach,  corresponding  to  the 
different  depths  of  the  leading  channel. 

From  these  experiments  Bazin  deduces  ooeflicient»  for  a  thin-edged 
weir  3.72  feet  high,  for  heads  up  to  1.97  feet,  stated  to  give  the  true 
discharge  within  1  per  cent." 

BAZIN'S   FORMULAS   FOR   THIN-EDGED   WEIRS. 

Starting  with  the  theoretical  formula  for  a  weir  without  velocity  of 
approach,  in  the  form 

and  substituting 

for  //,  in  the  case  of  a  weir  having  velocity  of  approach,  there  resultt), 


Q=^L  (^+«'Q  7^y  (n+a 


Bazin  obtained,  by  mathematical  transformation,  the  equivalent^ 


or 


Bazin  writes 


Q=f^LD  4'lgD  (^l+«  jj^^)*, 


for  which  equation  he  obtains,  by  mathematical  transformation,  the 
approximate  equivalent^ 

The  calculation  of  the  factor  v  appearing  in  this  formula  requires 
the  discharge  4?  to  be  known. 

Assuming  that  the  channel  of  approach  has  a  constant  depth  P  below 
the  crest  of  the  weir,  and  that  its  width  is  equa!  to  the  length  of  the 

a  Bazin,  H.,  Experiences  nouvelles  sur  I'teoulement  en  d^veraolr:  Ann.  Fonts  et  Ghauss^es,  M<^m.  et 
Doc.,  1898, 2«  trimestre.  See  tranfllation  by  Marichal  and  Trau twine  in  Proc.  Eng.  Club  Phila.,  vol.  7, 
pp.  25»-810;  vol.  9,  pp.  231-244. 

bThe  steps  in  the  derivation  of  this  formula  are  given  by  Trautwlne  and  Marichal  in  their  trans- 
lation of  Bazin's  report  of  hii  experiments,  in  Proc.  Eng.  Club  Phila.,  vol.  7,  p.  280. 

''The  steps  in  detail  are  given  by  Trautwine  and  Marichal  in  their  translation  of  Bazin,  in  Proc. 
^n^.  Club  Phila.,  vol.  7,  No.  5,  p.  281. 
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weir,  /'  may  be  expressed  in  terms  of  these  ffictors,  and  of  the  diBctur.' 

Q 

Usin);  this  value  of  t<,  Bazin  obtains  the  expression 

;/*=;«  [^l+a>(^^_^pj  J (- 

3 
where  ^~o  ^  '"*•     ^  >^  »  nearly  constant  factor,  varjing*  onlv  wit: 

/;<*.     The  value  of  <«>  as  well  as  that  of  a  can  be  determined  bv  o»in 
parative  experiments  on  thin-edged  weirs  of  different  heig-hts." 

From  a  discussion  of  his  own  experiments  and  those  of  Fteley  ai:: 
Stearns,  Bazin  finally  obtained  the  fornmlas 


^— )wZ//\2y//,  no  velocity  of  approach;    | 
Q~mLDy^lg1)^  with  velocity  of  approach./ 

.   ,  ,  (>.<K)8X 3.281     ^,  ,^,^  ,  0.00984* 
/4=^0.405+ -       2> =0.405+       jy~ 


{-i 


^i 


0^ 


5 
For  a  weir  with  velocity  of  approach  a=^  and  07=0.55.     Substitui 

ing  in  equations  (27)  and  (28), 


m 


''0+l-s-^)=''0+"^)-  •  •  <=' 


m 


=  //[l+0.65(^-^,:^^J] (S:    I 


I 


These  formulas  give  values  of  m  agreeing  with  the  results  of  tfc 
experiments  within  1  per  cent  for  weirs  exceeding  about  1  foot  :r. 
height  within  the  experimental  range  of  head. 

Approximately,  for  heads  from  4  inches  to  1  foot, 

;m=0.  425+0.21  ("y,-~^y {P 

correct  within  2  to  3  per  cent. 

The  following  table  gives  Bazin's  experimental  coeflScient^,  the  he*^ 
and  height  of  weir  (originally  meters)  having  been  reduced  to  feet: 

a  For  detailed  analyoifl  see  Trautwine  and  Marichal,  Proc.  Eng.  Club  Phila.,  vol.  7,  pp.  282-20. 
6  Experimental  tabular  vhIuch  of  m  differing  very  slightly  from  the  foimula  within  the  xange'^' 
Badn's  experimenta  are  also  given. 
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Values  of  the  Bazin  coefficient  C  in  the  formula  Q=  CLEA  for  a  thin-edged  weivj  without 

end  contractum. 


Measured 
head  D. 

Hel 
0.66 

^ht  of  crest  of  weir  above  bed  of  channel  of  approach,  in  feet. 

Measured 
head  JJ. 

0.96 

1.31 

1.64 

1.97 

2.62 
C 

3.28 

4.92 

6.66 

QO 

c 

Feet. 

C 

C 

C 

C 

C 

C 

C 

C 
3.593 

Meters. 

0.164 

3.678 

3.683 

3.617 

8.609 

3.601 

3.601 

3.601 

3.598 

3.694 

0.05 

.197 

3.667 

8.609 

8.585 

8.569 

3.669 

3.561 

3.553 

3.553 

3.553 

3.550 

.06 

.230 

3.649 

3.508 

3.669 

8.553 

3.545 

3.537 

8.529 

3.529 

3.521 

3.522 

.07 

.262 

3.667 

3.585 

3.558 

3.537 

3.529 

3.513 

8.513 

3.505 

3.506 

3.499 

.08 

.295 

3.665 
3.681 

3.585 

8.545 

3.529 

3.513 

3.497 

3.497 

8.489 

3.481 
3.473 

3.481 

.09 

.328 

3.585 

3.545 

3.521 

8.505 

3.489 

8.481 

3.473 

3.466 

.10 

.394 

3.706 

3.598 

3.545 

3.518 

3.497 

8.478 

8.465 

3.449 

8.449 

8.441 

.12 

.450 

3.787 

3.609 

8.553 

3.518 

3.489 

3.465 

3.449 

3.482 

3.432 

8.422 

.14 

.525 

3.777 

3.633 

3.561 

3.513 

8.489 

3.457 

8.440 

8.424 

3.416 

8.406 

.16 

.591 

8.810 

8.657 

3.569 

3.621 

3.489 
3.497 

3.467 

3.432 

3.416 

3.408 

8.392 

.18 

.656 

3.850 

3.681 

3.585 

3.529 

3.457 

3.432 

3.408 

3.892 

3.380 

.20 

.722 

8.882 

3.705 

3.601 

8.545 

3.505 

3.457 

3.432 

3.400 

3.892 

3.371 

.22 

.787 

3.914 

3.7-29 

8.625 

3.561 

8.513 

8.465 

3.432 

3.400 

3.384 

3.364 

.24 

.853 

3.946 

3.763 

3.649 

3.577 

3.529 

8.465 

3.140 

3.400 

3.384 

3.858 

.26 

.919 

3.978 

3.785 

3.665 

3.598 

3.537 

3.473 

3.440 

3.400 
3.400 

3.884 

8.353 

.28 

osu. 

4.010 

3.810 

3.689 

3.609 

3.558 

3.481 

8.449 

3.376 

3.348 

.30 

1.050 

3.834 

3.705 

3.626 

8.661 

3.497 

3.449 

3.400 

3.376 

3.843 

.32 

1.116 

8.858 

3.721 

3.641 

8.577 

S(,506 

8.457 

8.400 

8.876 

3.838 

.84 

1.181 



3.874 

8.746 

8.657 

3.583 

3.518 

8.465 

3.400 

8.376 

3.338 

.36 

1.247 

8.808 

8.761 

8.678 

8.601 

8.521 

8.465 

3.400 

3.376 

8.328 
8.323 

.88 

1.312 

******* 

3.922 

8.785 

3.681 

3.617 

3.529 

3.473 

3.400 

3.376 

.40 

1.878 

....... 

8.938 

3.801 

8.697 

3.625 

3.537 

3.481 

3.408 

3.376 

3.319 

.42 

1.444 

3.962 

3.818 

3.713 

3.641 

3.545 

3.489 

3.408 

3.376 

3.316 

.44 

1.609 

8.978 

8.884 

3.729 

3.657 

8.553 

3.489 

3.408 

3.376 

3.311 

.46 

1.676 

8.850 

8.745 

8.758 
8.769 
8.785 
8.793 
8.810 
3.818 

3.665 

3.561 

3.497 

3.408 

3.376 

3.376 
3.376 
3.376 
3.376 
3.876 
3.376 

3.306 

.48 



1.640 
1.706 
1.772 
1.887 
1.903 
1.960 

8.866 
3.874 
8.890 
3.906 
8.922 
8.980 

8.681 
8.689 
8.697 
3.718 
8.721 
8.737 

3.669 
3.577 
3.585 
3.598 
3.601 
3.617 

8.505 
3.513 
8.513 
3.521 
3.529 
8.537 

3.416 
3.416 
3.416 
3.424 
3.424 
3.424 

1.50 

3.308 
8.298 
3.294 
3.289 
3.285 
3.282 

.50 
.52 
.54 
.56 
.58 
.60 

, 

Meters. 

0.20 

0.30 

0.40 

0.50 

0.60 

0.80 

1.00 

2.00 

00 

This  table,  unfortunately,  is  inconvenient  for  intei^polation  in  English 
units.  The  values  also  diflfer  slightly  from  those  computed  from  the 
formulas.  The  table  illustrates  the  diflBiculty  of  practical  application 
of  a  weir  formula  in  which  the  coefficient  varies  rapidly  both  with 
head  and  height  of  weir. 
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A  table  has  been  added  giving  values  of  /^  computed  by  formah 
(80)  for  a  thin-edged  weir  without  velocity  of  approach. 

Values  of  u  in  the  Bazin  formula  for  weirs  of  infiniie  height^  with  no  vdocHy  of  approark 


Feet. 

0. 

0.01. 
1.389 

0.02. 
0.8970 

0.G8. 

O.M. 

0.05. 

0.06. 

0.07. 

0.08. 

0.09. 

I 

0.1. 

0.0 

■■•••«•> 

0.7331 

0.6510 

0.6018 

0.5698 

0.5457 

0.5280 

0.5142 

0.5034 

.1 

o.Mm 

.4944 

.4870 

.4807 

.4753 

.4706 

.4665 

.4628 

.4696 

.4568 

.4M2 

.2 

.4M2 

.4518 

.4497 

.4478 

.4460 

.4444 

.4429 

.4414 

.4401 

.4389 

.43r^ 

.3 

.4378 

.4367 

.4357 

.4348 

.4339 

.4331 

.4324 

.4316 

.4309 

.4302 

.4296 

.4 

.4296 

.4290 

.4284 

.4278 

.4278 

.4268 

.4264 

.4260 

.4255 

.4251 

.4247 

.5 

.4247 

.4243 

.4239 

.4236 

.4232 

.4229 

.4225 

.4222 

.4219 

.4216 

.4214 

.6 

.4214 

.4211 

.4208 

.4206 

.4204 

.4202 

.4200 

.4197 

.4195 

.4198 

.4191 

.7 

.4191 

.4189 

.4187 

.4185 

.4183 

.4181 

.4180 

.4178 

.4176 

.4174 

.41TS 

.8 

.4178 

.4171 

.4170 

.4168 

.4167 

.4166 

.4164 

.4168 

.4162 

.4160 

.4158 

.9 

.41S9 

.4156 

.4157 

.4156 

.4154 

.4163 

.4152 

.4151 

.4150 

.41^ 

.4148 

1.0 

.4148 

.4147 

.4146 

.4146 

.4145 

.4144 

.4143 

.4142 

.4141 

.4140 

.4189 

1.1 

.4139 

.4189 

.4138 

.4137 

.4186 

.4136 

.4135 

.4134 

.4133 

.4138 

.4133 

1.2 

.4132 

.4131 

.4131 

.4130 

.4129 

.4129 

.4128 

.4127 

.4127 

.41» 

.4136 

lis 

.4126 

.4125 

.4124 

.4124 

.4123 

.4123 

.4122 

.4122 

.4121 

.4121 

.413D 

1.4 

.4120 

.4120 

.4119 

.4119 

.4118 

.4118 

.4117 

.4117 

.4116 

.4116 

.4116 

1.6 

.4116 

.4115 

.4115 

.4114 

.4114 

.4113 

.4113 

.4118 

.4112 

.4112 

.4112 

1.6 

.4112 

.4111 

.4111 

.4110 

.4110 

.4110 

.4109 

.4109 

.4108 

.4108 

.410^ 

1.7 

.4106 

.4108 

.4107 

.4107 

.4107 

.4106 

.4106 

.4106 

.4106 

.4106 

.4105 

1.8 

.4106 

.4104 

.4104 

.4104 

.4103 

.4108 

.4103 

.4103 

.4102 

.4102  • 

.4162 

1.9 

.4102 

.4102 

.4101 

.4101 

.410J 

.4100 

.4100 

.4100 

.4100 

.4099 

.4099 

2.0 

.4099 

DERIVED    FORMULAS    FOR  THIN-EDGED    RECTANGULAR   WEIRS. 

A  number  of  weir  formulas  have  been  derived  from  subsequent 
analysis  or  recomputation  of  the  experiments  of  Francis,  Fteley  and 
Stearns,  and  Bazin,  differing  more  or  less  from  those  given  by  thi 
experimenters. 


FTELEY  AND   STEARNS-FRANCIS   FORMULA. « 

^=3.33Z^*+0.007Z      .      . 


(841 


Correction  for  end  contractions  is  to  be  made  by  the  Franci- 
formula;  velocity  of  approach  correction  by  the  Fteley  and  Steani^ 
formulas 

i/=  D+ 1. 5 A,        for  suppressed  weir. 
11=  D+ 2. 05 A,        for  contracted  weir. 

HAMILTON   smith's   FORMULA.* 

The  base  formula  adopted  is 


Q—MLHhgH ( 


a  Fteley  and  Steams,  Experiments  on  the  flow  of  water,  etc.:  Txadb.  Am.  See.  C.  E.,  vol.  12,  p.  83. 
b Smith,  Hamilton,  Hydraollcs,  pp.  12^132. 
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The  velocity  of  approach  correction  is  made  by  the  use  of  the 
formulas 

H=D'\'lAh^        for  contracted  weirs.^ 
ir=D+lih^         for  suppressed  weirs. 

A  diagram  and  tables  of  values  of  the  coefficient  JTare  given  by  the 
author.  The  correction  for  partial  or  complete  contraction  is  included 
in  the  coefficient,  separate  values  of  Jfcf  being  given  for  suppressed  and 
contracted  weirs. 

Making  C=^  Mij2g,  the  Smith  formula  (35)  may  be  written 


Q=  OLH^, 


which  is  directly  comparable  with  the  Francis  formula. 

Smith's  coefficients  in  the  above  form  are  given  in  the  following 
tables. 

Hamilton  Smith* 8  coefficients  for  weirs  with  contraction  suppressed  at  both  endSy  for  use  in 

the  formula  Q=CLI]fi. 


Head, 
In  feet. 

19 

15 

L'^lengt 

h  of  wei 
5 

r,  in  feel. 

10 

7 

4 

8a 

2a 

0.66  b 

0.1 
.15 

8.515 
3.440 

3.515 
3.445 

3.520 
3.445 

3.520 
3.451 

3.526 
3.451 

3.611 
3.542 

3.461 

8.472 

3.488 

.2 

8.397 

3.408 

8.408 

8.408 

3.418 

8.429 

8.435 

3.450 

8.510 

.26 

3.871 

3.876 

3.381 

3.386 

3.392 

8.403 

3.413 

3.429 

3.494 

.3 

3.349 

8.854 

8.860 

3.865 

8.376 

3.386 

3.403 

8.418 

3.488 

.4 

3.822 

8.828 

8.838 

3.344 

8.860 

3.371 

8.386 

3.408 

3.478 

.6 

8.312 

8.817 

8.322 

3.888 

8.354 

3.371 

3.386 

3.408 

8.478 

.6 

8.306 

8.312 

8.317 

3.338 

3.354 

8.371 

3.392 

3.413 

8.483 

.7 

8.806 

3.312 

3.817 

3.888 

3.860 

3.376 

8.397 

8.424 

3.494 

.8 

8.806 

8.317 

8.822 

3.344 

3.865 

3.386 

3.408 

3.441 

3.510 

.9 

3.312 

3.317 

8.328 

8.354 

3.375 

3.397 

8.418 

3.451 

1.0 

8.312 

3.822 

8.888 

3.360 

8.386 

3.408 

3.429 

3.467 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
2.0 

8.817 
8.817 
8.322 
3.328 
8.828 
8.383 
3.888 

8.828 
8.333 
3.338 
8.344 
3.344 
3.349 
8.349 

8.344 
3.849 
3.360 
3.365 
3.371 
3.376 
8.381 

8.371 
3.881 
8.886 
8.392 
3.403 
3.408 
3.413 

3.397 
3.408 
8.413 
3.424 
3.429 
3.435 

3.419 
3.429 
8.440 
3.445 
8.456 
3.461 

3.445 
3.456 
3.467 

• 

1 

1 



1 

1 

a  The  lue  of  the  head  corresponding  to  central  surface  velocity  without  correction,  to  determine  D, 
iH  al»o  recommended. 
b  Approximate. 
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Hnmilton  Smithes  coefficients  for  weiri  with  two  complete  end  cotUracUons^  for  toe  in  fh 

formtUa  Q=CLIl^, 


Head. 

I 

/—length  of  weir.  In  feet 

>■ 

0.66    , 

la 

2 

2.6 

8 

4 

5 

7 

10 

15 

'      19 

1     0.1 

8.881 

3.419 

3.456 

8.478 

3.488 

8.494 

8.494 

8.499 

8.504 

S.504 

;  S.5M 

.15 

3.312  I 

8.344 

8.392 

3.408 

S.41S 

8.419 

8.424 

3.424 

3.429 

S.435 

3L4S!^ 

.2 

3.269 

3.806 

3.349 

3.365 

8.371 

3.376 

8.376 

3.881 

3.386 

3.392 

3.»i 

.25 

3.237 

3.274 

3.322 

3.333 

8.338 

3.344 

3.849 

3.354 

3.360 

3.360 

a.3& 

.3 

3.215 

3.253 

3.296 

3.806 

8.312 

8.822 

3.322 

3.383 

3.838 

3.SSS 

3.SM 

.4 

8.183 

8.215 

8.258 

3.274 

3.280 

3.285 

3.290 

3.801 

3.806 

3. 312 

3.3i: 

.5 

3.156 

8.189 

3.287 

8.247 

8.258 

3.264 

8. 269 

8.280 

3.290 

3.296 

3. 901 

.6 

3.140 

3.172 

3.215 

3.281 

8.2S7 

3.247 

3. 253 

8. 269 

3.280 

3.285 

3.2W 

.7 

3.180 

8.166 

3.199 

3.210 

8.226 

3.231 

8.242 

8.258 

3.274 

3.280 

;  3.2S5 

.8 
.9 
1.0 
1.1 
1.2 
1,3 
1.4 
1.5 
1.6 
1.7 
2.0 

8.183 
3.167 
8.156 
8.140 
3.180 
8.114 
8.108 

8.199 
8.189 
3.172 
8.162 
3.161 
8.185 
8.124 
3.114 
8.103 

8.215 
3.199 
8.188 
3.172 
8.162 
8.151 
8.140 
8.190 
8.114 

3.221 
8.210 
8.199 
3.189 
8.178 
8.167 
3.166 
8.151 
8.140 

3.231 
8.226 
8.215 
3.205 
3.194 
8.199 
8.178 
8.167 
3.162 

3.247 
8.242 
8.231 
8.226 
3.215 
'  3.205 
3.199 
8.189 
8.188 
8.178 

3.269 
3.258 
3.253 
8.242 
8.237 
3.281 
8.221 
8.215 
8.210 
8.201 

3.274 
3.269 
3.264 
8.25ft 
8.253 
3.247 
3.242 
3.237 
8.231 
3.2»> 

3,2«) 

S.2T4 

'  3.369 

8.2M 

3.2&t 

3.2SS 

3.258 

3.253 

3.3*7 

3.247 

1 

1 

a  Approximate. 
Hamilton  Smith's  coefficient  Cfor  long  weirs. 


H 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.00 

3.5096 

8.8972 

3.3488 

8.3170 

8.8010 

8.2956 

8.2849 

.01 

8.4957 

8.3908 

3.8411 

3.3154 

3.8005 

8.2945 

3.2838 

.02 

8.4818 

3.8844 

3.8884 

3.8188 

8.2999 

8.2935 

3.2828 

.03 

3. 4678 

8.3780 

3.8856 

3.8122 

3.2994 

3.2924 

8.2817 

.04 

3.4539 

8.8716 

3.8881 

3.8106 

3.2968 

3.2913 

3.2806 

.05 

3.4400 

3.3662 

3.8804 

8.8090 

3.2963 

8.2902 

8.2796 

.06. 

8.4314 

3.3587 

8.8277 

8.8074 

3.2978 

8.2S92 

3.2785 

.07 

3.4229 

3.8512 

3.3250 

3.8068 

3.2972 

8.2881 

3.2778 

.08 

3. 4143 

3.8488 

3.8224 

3.3042 

8.2967 

8.2870 

3.2762 

.09 

3.4058 

3.3463 

3.8197 

3.8026 

3.2961 

3.2860 

3.2752 

Hamilton  Smith's  formula  is  based  on  a  critical  discussion  of  the 
experiments  of  Lesbros,  Poncelet  and  Lesbros,  James  B.  Francis. 
Fteley  and  Stearns,  and  Hamilton  Smith;  including  series  with  and 
without  contractions  and  having  crest  lengths  from  0.66  to  19  feet 
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SMITH-FRANCIS  FORMULA. 

The  Smith-Francis  f  ormula,"  based  on  Francis's  experiments,  reduced 
to  the  basis  of  correction  for  contractions  and  velocity  of  approach 
used  with  Hamilton  Smith's  formula,  is, 
for  a  suppressed  weir, 

^=3.29  (^Z+^^^^* (36) 

for  weir  of  great  length  or  with  one  contraction, 

^=3.29ZZr* (37) 

for  weir  with  full  contraction, 

^=3.29  (^Z-g)^i (38) 

If  there  is  velocity  of  approach, 

If—D-\-\A  A,        for  a  contracted  weir. 
II=D+H  A,        for  a  suppressed  weir. 

parmley's  formula.^ 
Parmlev'w  formula  is 

Q^CKLD^ (39) 

If  there  are  end  contractions,  the  correction  is  to  be  made  by  the 
Francis  formula, 

Z=Z'-0.1iY// 

The  factor  A' represents  the  correction  for  velocity  of  approach. 
The  factor  has  l)een  derived  by  comparing  the  velocity  correction 
factor  in  the  Uazin  formula  (formula  32),  written  in  the  form 


[1+0.55(5)], 


with  the  approximate  Francis  correction  as  deduced  b}^  Hunking  and 
Hart  (formula  23),  written  in  the  form 


/r=:  r  1  +0. 2489  r^Tli 


where  a  is  the  area  of  the  section  of  discharge,  for  either  a  suppressed 
or  contracted  weir,  and  A  is  the  section  of  the  leading  channel.  It  is 
observed  that  there  is  an  approximately  constant  relation  between  the 
two  corrections,  that  of  Bazin  being  2.2  times  that  of  Francis. 

a  Smith,  Ilnmilton,  Hydraulics,  pp.  99  aiui  137. 

fr  Rafter,  G.  W.,  On  the  flow  of  water  over  dam.s:  Trans.  Am.  Soc.  C.  E.,  vol.  44,  pp.  360-359,  dlttcus- 
Bion  by  Walter  C.  Parmley. 
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Parmley  adopts  the  Bazin  correction  and  gives  the  following  table, 
which  may  also  conveniently  he  applied  in  computing  discharge  by 
Bazin^s  formula. 

The  discharge  coefficient  C  used  by  Parmley  is  that  for  a  weir  with 
no  velocity  of  approach,  as  in  the  Francis  formula.  It  is  not,  how- 
ever, constant.  Its  values  have  been  deduced  from  a  mean  cur\"e  rep- 
resenting the  experiments  of  Francis,  Fteley  and  Stearns,  and  Bazin. 

VelocUy  of  approach  correction ^  A',  Parmley  aud  Bazin  formulas. 


A 


0.1 


0.00  \ 
.01  I 
.02 
.03  I 
.04 
.06  ' 
.06 
.07 
.06  I 
.09  ' 


l.OUU 

1.0001  ' 

1.0066 

1.0002 

1.0079 

1.U005 

1.0093 

1.0009 

1.0108 

1.0014 

1.0124 

1.0020 

1.0141 

1.0027 

1.0109 

1.0085 

1.0178 

1.0044 

1.0198 

0.2 

• 

0.8 
1.0495 

0.4 

1 
0.5 

1.0220 

1.0680 

1.1875 

1.0243 

1.0529 

1.0925 

1.1481 

1.0266 

1.0663 

1.0970 

1.1487 

1.0291 

1.0599 

1.1017 

1.1545 

1.0317 

1.0636 

1.1065 

1.1604 

1.0344 

1.0674 

1.1114 

1.1664 

1.0872 

1.0713 

1.1164 

1.1725 

1.0401 

1.0763 

1. 1215 

1.1787 

1.0431 

1.07M 

1.1267 

1.18S0 

1.0468 

1.0837 

1.1321 

1.1915 

Parmley* s  weir  formula,  coefficierd  C. 


THIN-EDGED    WEIRS. 
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EXTENSION  OF  THE  WEIR  FORMULA  TO  HIGHER  HEADS. 

It  will  be  noticed  that  all  the  accepted  formulas  for  discharge  over 
thin -edged  rectangular  weirs  are  based  on  experiments  in  which  the 
bead  did  not  exceed  2  feet  above  crest.  It  is  often  desirable  to  utilize 
the  weir  for  stream  gagings  where  the  head  is  greater,  especially  for 
the  determination  of  maximum  discharge  of  streams,  the  head  fre- 
quently being  as  large  as  6,  8,  or  even  10  or  12  feet. 

In  the  experiments  at  Cornell  University  on  weirs  of  irregular  sec- 
tion it  was  often  necessary  to  utilize  depths  on  the  standard  weir 
exceeding  the  known  limit  of  the  formula.  A  series  of  experiments 
was  accordingly  carried  out  in  which  a  depth  on  a  standard  thin-edged 
weir  (16  feet  long)  not  exceeding  the  limit  of  the  formula  was  utilized 
to  determine  the  discharge  over  a  similar  but  shorter  standard  thin- 
edged  weir  (6.56  feet  long)  for  depths  up  to  approximately  5  feet.^ 
The  results  of  these  experiments,  as  recomputed,  eliminating  slight 
errors  in  the  original,  are  given  below. 

It  will  be  noted  that  the  weir  was  short  and  the  velocity  of  approach 
relatively  large,  yet,  according  to  the  results  when  corrected  by  the 
Francis  method,  the  average  value  of  C  for  heads  from  0.75  to  4.85 
feet  is  3.296,  or  98.88  per  cent  of  the  Francis  coefficient  for  a  thin- 
edged  weir.  The  average  value  of  C  for  heads  from  0.746  foot  to  2 
feet  is  3.266,  and  for  heads  from  2  to  4.85  feet,  3.278. 

United  States  Deep  Watertvays  experiments  at  Cornell  hydraulic  laboratory  for  extension  of 

thin-edged  weir  formula. 


standard 
feet  lo 
feet  bij 

Cor.  D, 
longi- 
tudinal, 
piezome- 
ter, centi- 
meters. 

weir,  16 
nff,  13.13 

Q,Bazin 
formula, 
in  cubic 
feet  per 
second. 

Low( 

Br  thin-edged  weir: 

P=5.2,  i= 

6.56. 

0,  cubic 
feet  per 
second, 
per  foot 

(cor- 
rected) . 

8 
2.1066 

'-,J 

Observed 
P.  flush, 
piezome- 
ter, centi- 
meters. 

in  feet. 

K 

Hunking 

and 

Hart. 

6 

1.0041 

if* 

1 

2 

8 

4 
0.7462 

5 

"      - 
0.1265 

7 

0.6469 

• 

3.256 

12.28 

14.12 

22.744 

15.80 

19.42 

27.855 

.9139 

.1495 

1.0056 

.8787 

2.9143 

3.817 

18.39 

25.35 

33.175 

1.0885 

.1731 

1.0075 

1.1434 

3.8183 

3.831 

21.65 

32.24 

39.419 

1.2933 

.1992 

1.0099 

1.4849 

4.86S6 

3.279 

24.16 

37.86 

44.000 

1.4436 

.2173 

1.0122 

1.7564 

5.7252 

3.260 

27.21 

45.13 

49.699 

1.6306 

.2387 

1.0141 

2.1116 

6.S383 

S.2S6 

30.16 

52.62 

56.213 

1.8115 

.2583 

1.0166 

2.4787 

7.9750 

3.218 

30.22 

62.77 

55.128 

1.8088 

.2581 

1.0166 

2.4730 

7.9977 

8.234 

37.90 

73. 4G 

68.238 

2.2389 

.8010 

1.0226 

3.4264 

11. 1516 

3.226 

44.22 

92.79 

80.566 

2.64S4 

.8370 

1.0283 

4. 4193 

14.0960 

3.190 

59.00 

143.90 

106.639« 

3. 4660 

.4000 

1.0398 

6.6096 

21.8902 

8.312 

74.22 

202.37 

130.286 

4. 2747 

.4512 

1.0504 

9.2867 

30.8008 

3.317 

81.60 

233.81 

142. 557 
)n  the  flov 

4.6773 
V  of  water 

.4735 
over  dam: 

1.0)57 
;:  Trans.  A 

10. 6789 
m.Soc.C, 

35.5933 

3.833 

aRafte 

r,  G.  W.,  C 

E.,  vol.  44, 

p.  897. 
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If  it  is  borne  in  mind  that  the  influences  which  go  to  make  up  vari- 
ation in  the  weir  coefficient  are  more  potent  for  low  than  for  larger 
heads,  it  may  be  confidently  asserted  that  the  Francis  formula  is  appli- 
cable within  2  per  cent  for  heiids  as  great  as  5  feet,  and  by  inference  it 
is  pix>bably  applicable  for  much  greater  heads  as  well. 


COMPARISON  OF  WEIR  FORMULAS. 

The  later  weir  formulas  all  give  results  agreeing,  for  the  range  of 
heads  covered,  within  the  limit  of  accuracy  of  ordinary  stream  meas 
urements.     Which  of  the  several  formulas  to  use  will  be  determim^l 
by  convenience  and  by  the  conditions  attending  the  measurements. 

The  Francis  formula  is  applicable  for  weirs  with  perfect  bottom 
contraction  and  for  any  head  above  0.50  foot. 

The  Hamilton  Smith,  Fteley  and  Stearns,  and  Bazin  formulas  arv 
more  accurate  for  ver^^  slight  heads,  or  where  bottom  contraction  is 
imperfect,  this  element,  which  tends  to  increase  discharge,  beiiijr 
included  in  the  larger  velocity  of  approach  correction.  These  for- 
mulas are,  however,  based  on  experiments  none  of  which  exceeded  :* 
feet  head,  and  they  have  not  been  extended. 

For  suppressed  weirs  in  rectangular  channels  having  conditions 
closely  duplicating  Bazin's  experiments,  his  formula  is  probably  m<»t 
applicable.  The  head  should  preferably  be  measured  in  a  Bazin  pit. 
opening  at  the  bottom  of  the  channel,  16.4  feet  upstream  from  the 
weir.  In  a  suppressed  weir,  if  the  nappe  is  allowed  to  expand  later- 
ally after  leaving  the  weir,  the  computed  discharge  by  any  of  the  for- 
mulas should  l>e  increased  from  one-fourth  to  one-half  of  1  per  cent. 

Compciratire  discharge  by  varicnt*  formuloB  over  weirs  of  great  height  and  length;  no  rmi 

contractions  nor  velocity  of  approach.^* 


Formula. 


Coefficient  ('.  for  heads  ranging  from  ,  ''^iS^^L^LlJ&JlI^^iJT^^'** 
n  •x\  tr^  A  tMkt  formula  for  heads  ranging  frt.»B 

u.Mio^  leci.  ,      jj_20  to  4  feet. 


Cafltel • 

Boileau 

Weisbach 

Francis 

Fteley  and  Stearns 

Bazin 

Fteley-SteariLs-Franels 

Hamilton  Smith 

Smith  Francis 

Parmley 

East  Indian  engineers  — 


0.20 

3. 4872 

3.3455 

3.4025 

3.33 

3.60(M 

3.642684 

3.3800 

3.3972 

3.29 

3.478 

3.488 


0.50 

3. 4872 
3.3455 


l.OO 

3.4872 
8.3455 
3. 3136 


4.00 

3.4872 
3.8455 


I 


3.33 

3.38 

3. 3269 

3.817 

3.406094 

3. 326696 

3.3800 

3.319 

3.3010 

3.284 

3.29 

3.29 

3.368 

3.334 

3.472 

3.445 

1 

3.33 

3.8109 

3.26783 

3.31375 

8.284 

3.29 


3.285 


0.20 


104.616 
100.865 
102.075 
100.00 
105.012 
109.281 
101.400 
101.916 
98.70 
104.340 
J04.640 


0.50 

104. 616 
100.365 


1.00 


4.0U 


100.0 
99.807 

102. 188 
99.90 
99.030 
98.70 

101. 040 

104.16 


104.616  !  104.f  !'• 
100.365  ,  100.3ry> 

99.406  1 

100.0 


99.51 
99.801 
99.570 
96.520 
98.70 
100.020 
103.35 


100.0 

99.  ar 

99.41:! 


98,  &V» 


«  Computed  by  U.  K.  Beebe,  C.  £. 
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TVi6^  showing  comparative  discharge  per  foot  of  crest  for  suppressed  weirs  of  various 

lengths,  heads^  and  velocities  of  approach.<^ 


length  (L) 

Height  (P) 

Head  (D) 

A  pproximate  velocity  of  approach  (v) 


Castel 

Boiieau 

Francis 

Ftelev  and  Stearns... 

Ba2dn 

Fteley-Steams-Francis 

Hamilton  Smith 

Smith-Francis 

Parmley 


Average. 


10 

10 

2 

4 

1.0 

1.0 

1.16 

.68 

3. 6217 

3.5308 

3.5484 

3.4144 

3. 4218 

3.3632 

3.4730 

3.3669 

3.3766 

3,4002 

3. 4752 

3.3690 

3. 4872 

3.3878 

3.4847 

3.3876 

3.6337 

3.3347 

3.490 

3.395 

10 

4 

4 
2.15 


30. 3037 
30.9046 
28.2983 
29.  7470 
29.7565 
29.7000 

31. 573 
30.040 


a  Computed  by  H.  R.  Beebe,  C.  E. 


COMPARISON   OF  VARIOUS  VEIiOCITY  OF  APPROACH  CORRECTIONS. 

The  various  modes  of  correction  for  velocity  of  approach  used  by 
diflferent  investigators  can  be  rendered  nearly  identical  in  form,  var}^- 
ing,  however,  in  the  value  of  the  coefficient  ct  adopted. 

Comparative  coefficienis  of  correction  for  velocity  of  approach  for  thin-edged  weirs  with  end 

contractions  suppressed. 


Experimenter. 


Value  of  a  in  the  for- 


Boileaa 

LesbroB 

Fteley  and  Steams 

Francis 


Bazin 


Values  of  w  in 
the  formula 


a=1.56 


•-■-ivi 


a=1.69  or  o 


&  a? =0.2489 


00=0.55 


a  Emerson. 


b  Hunking  and  Hart. 


The  above  values  were  all  derived  from  experiments  on  thin-edged 
weirs.  Bazin's  experiments  covered  the  larger  range  of  velocities  and 
were  most  elabomte.  It  may  be  noted  that  the  correction  applied  by 
Bazin  is  two  and  two-tenths  times  that  of  Francis  for  a  given  velocity 
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of  approach.     Bazin's  correction  is,  in  effect,  an  increase  in  tbe  meas- 
ured head  of  1.69  times  the  velocity  head,  while  Francis  increases  the 


2    Ih 


measured  head  by  an  amount  »  v  7)  ^^  ^^^  ^^^  velocity  head  accord- 
ing to  Emerson's  formula. 

RaHo  of  the  txirious  corrections  for  velocUiy  of  approach  for  suppressed  weirs. 


Basin. 

Fteley  and 
Steams. 

Hamilton 
Smith. 

1 

Franrtk 

fiazin 

Pteley  and  Steams 

1.000 
.887 
.789 
.454 

1.127 

1.000 

.887 

.511 

1.271 
1.128 
1.000  ' 

.576 

1 
1 

2.2 

i.se: 

Hamilt'^n  SfPit^ 

1.736 

Francis 

1.003 

The  factors  in  the  above  table  are  not  strictly  accurate^  for  the  rea- 
son that  the  expressions  used  to  deduce  the  equivalents  from  the  dif- 
ferent formulas  are  in  some  cases  approximations.  They  serve  to 
illustrate  the  relative  magnitude  of  the  different  corrections  for  thin- 
edged  weirs  without  end  contractions.  For  thin-edged  weirs  with  end 
contraction,  Hamilton  Smith  uses  the  coefficient  a=\A  and  Fteley  and 
Stearns  give  the  coefficient  a=2.05. 

There  are  no  experiments  available  relative  to  the  value  of  the 
velocity  correction  for  other  than  thin-edged  weirs.  It  is  necessary, 
therefore,  to  utilize  the  values  above  given  for  weirs  of  irregular  sec- 
tion. It  will  be  seen  that  it  matters  little  in  what  manner  the  correc- 
tion for  velocity  of  approach  is  applied,  either  by  directly  increasing 
the  observed  head,  as  in  the  formulas  of  Hamilton  Smith  and  Ftele? 
and  Stearns,  or  by  including  the  correction  in  the  weir  coefficient^  as 
is  done  by  Bazin,  or  by  utilizing  a  special  formula  to  derive  the  cor- 
rected head,  after  the  manner  of  James  B.  Francis.  The  three  methods 
can  be  rendered  equivalent  in  their  effect. 

The  important  point  is  that  the  corrected  result  must  be  the  same  as 
that  given  by  the  author  of  the  formula  which  is  used  to  calculate  the 
discharge.  As  to  the  relative  value  of  the  different  modes  of  apply- 
ing the  correction,  it  may  be  said  of  that  of  Francis,  that  in  its  orig-inal 
form  it  is  cumbersome,  but  it  renders  the  correction  independent  of 
dimensions  of  the  leading  channel,  as  do  also  the  formulas  for  correi- 
tion  used  by  Hamilton  Smith,  and  Fteley  and  Stearns.  Inasmuch  as; 
the  velocity  head  is  a  function  of  the  discharge,  successive  approxima- 
tions are  necessary  to  obtain  the  final  corrected  head  by  any  one  of 
these  three  formulas. 

By  using  the  Hunking  and  Hart  formula  the  correction  for  the 
Francis  weir  formula  becomes  fairly  simple,  as  it  does  not  require  the 
determination  of  the  mean  velocitj'^  of  approach  by  successive  approxi- 
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mations,  but  to  apply  this  formula  it  is  necessary  to  know  the  dimen- 
sions of  the  leading  channel  and  of  the  weir  section.  The  approxima- 
tion given  by  Emerson  is  also  much  simpler  than  the  original  Francis 
formula. 

Bazin's  method  of  including  the  velocity  correction  in  the  coefficient 
makes  the  weir  coefficients  obtained  by  the  experiments  comparable 
one  with  another  only  when  both  the  head  and  velocity  of  approach 
are  the  same  in  both  cases.  ^  His  correction  also  involves  the  dimen* 
sions  of  the  leading  channel  as  factors.  Obviously,  in  the  case  of 
many  broad-crested  weirs  utilized  for  measuring  flow,  the  dimensions 
of  the  leading  channel  can  not  be  ascertained  accurately  and  there  is 
great  variation  of  velocit}'  in  different  portions  of  the  section  of  ap- 
proach. It  becomes  necessary  that  the  correction  should  be  in  such  a 
form  that  it  is  a  function  of  the  velocity  and  not  of  the  channel 
dimensions. 

It  is  to  be  noticed  that  where  an  attempt  has  been  made  in  the 
weir  experiments  to  eliminate  velocity  of  approach  effect  from  the 
coefficient  the  velocity  has  been  nearly  equalized  by  screens  and  has 
been  determined  by  successive  approximations.  It  is  suggested  that 
where  the  velocities  vary  widely  they  be  determined  by  current 
meter  in  several  subdivisions  of  the  section,  the  approximate  integral 
kinetic  energy  estimated,  and  a  value  of  a  selected  depending  on  the 

ratio  of  -j  so  obtained,  where  h  is  the  velocity  head  corresponding  to 

the  mean  velocity  and  h'  is  the  velocity  head  which  would  result  if  the 
actual  velocities  were  equalized.  Inasmuch  as  the  surface  velocity 
usually  exceeds  the  mean  velocity  in  the  channel  of  approach  in  about 
the  same  ratio  that  /t^  exceeds  A,  the  suggestion  is  made  by  Hamilton 
Smith*  that  where  the  velocity  of  approach  is  unavoidably  variable, 
or  the  boundaries  of  the  current  are  uncertain,  the  surface  velocity  v^ 
be  measured  by  floats  and  applied  directly  in  the  determination  of  the 
quantity  h. 

The  variations  in  discharge  over  a  thin-edged  weir,  by  the  different 
formulas,  are  often  less  than  the  difference  in  the  correction  for  velocity 
of  approach  would  indicate.  In  the  formula  of  Fteley  and  Stearns,  as 
compared  with  Francis,  for  example,  the  larger  velocity  correction  is 
in  part  compensated  by  a  smaller  weir  coefficient,  and  the  same  is  true 
of  the  formulas  of  Hamilton  Smith  and  Bazin  for  cases  where  the  head 
is  large. 

a  See  special  discussion  of  the  point,  p.  68.  b  Smith,  Hamilton,  Hydiaullcs,  p.  84. 
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END  CONTRACTIONSxINCOMPLETE  CONTRACTION. 

The  formula  for  end  contractions  deduced  by  James  B.  Francis  ^ 
very  generally  used.  The  correction  is  made  to  the  leng'th  of  weir, 
the  result  obtained  beinj;  the  length  of  a  suppressed  weir  that  wiL' 
give  the  same  discharge. 

L-^L-hNH (4^' 

&  =  A  coefficient,  the  value  of  which,  deduced  by  Francis  b 

A=0.1. 
Z'= Actual  length  of  weir  crest. 
L  =  Length  of  equivalent  suppressed  weir  crest. 
^y=  Number  of  end  contractions. 
/r=Eflfective  head,  feet. 

The  experiments  of  Fteley  and  Stearns,*"  while  somewhat  discordaot 
indicate  an  average  value  of  h  for  heads  from  0.3  to  1  foot,  of  about 
0.1.  The  value  of  h  apparently  decreases  as  the  head  increases.  It 
also  decreases  if  the  end  contraction  piece  is  so  near  the  side  of  tho 
channel  as  to  render  the  contraction  incomplete. 

Hamilton  Smith  shows  that  side  contractions  and  bottom  or  cre>t 
contraction  are  mutually  related,  and  that  the  side  width  of  the  chan- 
nel of  approach  should  be  at  least  twice  the  least  dimension  of  the 
weir,  whether  L  or  //.  Usually  L  is  much  greater  than  11^  and  tk 
side  width  may  be  made  at  least  as  great  as  2Zr.  Th^  specification  of 
Francis  is,  side  width  >  H,  The  depth  (2>)  of  the  leading  channel 
should  be  at  least  2//. 

Smith's  rule  indicates  that  to  provide  complete  contraction  the  area 
of  leading  section  A  must  bear  a  relation  to  the  area  of  weir  section  .• 
depending  upon  the  relative  head  and  length  of  crest. 

For  two  weirs  of  equal  section  a  the  necessary  channel-section  area* 

are  as  follows: 

IJ^VI        //=1        rt  =  12        A^  48 

Z'=  4         //=3        a  =  12        .4  =  144 

Hamilton  Smith  prefers  to  use  separate  coefficients  for  suppressed 
weirs  from  those  for  contracted  weirs,  the  relation  between  the  coeffi- 
cients being  expressed  by  the  formula 


C, 


=  a(^l+2|) (41? 


(^= Coefficient  for  partially  suppressed  weir,  as  with  complete  sup- 
pression on  sides  and  full  contraction  at  bottom. 

a  Fteley  and  Stearns,  Experiments  on  the  flow  of  water,  etc.:  Trans.  Am.  See.  C.  £.,  yoL  12.  ^ 
10&-113. 
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6'c=CoeflBeient  for  completely  contracted  weir. 
^= Least  dimension  of  weir,  whether  L  or  H, 
Jt  =  Wetted  perimeter  of  weir=Z+2//. 
1^^  =  Distance  from  any  side  of  weir  to  the  respective  side  of  channel, 

where  there  is  partial  suppression. 
S  =Ijength  of  sides  on  which  there  is  partial  suppression. 

Smith's  values  of  contraction  coefficient  z  in  formula  31  are 


/A 

z 

8 

0.000 

2 

..005 

1 

.025 

i 

.06 

0 

.16 

The  ratio  1^  X approximately  measures  the  amount  of  contraction.* 

Bazin  does  not  give  a  formula  for  weirs  with  end  contractions.    The 

Bazin  formula  may  be  applied  to  weirs  in  which  the  height  of  weir  i« 

so  small  that  the  bottom  contraction  is  partially  suppressed.     The 

Bazin  coefficient  then  includes: 

1.  Effect  of  contraction  from  surface  curve. 

2.  Effect  of  crest  contraction  and  its  modification  by  both  velocity 
of  approach  and  by  partial  suppression,  if  any. 

3.  Effect  of  velocity  of  approach  proper. 

4.  Effect  of  distribution  of  velocities  in  channel  of  approach. 

5.  Loss  of  head  from  friction  and  eddies. 

As  the  Bazin  weirs  were  very  low,  and  these  factors  go  to  increase 
the  correction  necessary,  it  will  be  seen  that  the  relativel}^  large 
velocity  of  approach  correction  required  by  Bazin's  formula  may  be 
readily  acjcounted  for. 

The  experiments  of  Flinn  and  Dyer  on  the  Cippoletti  weir  (see 
p.  48)  indicate  that  the  effect  of  end  contraction  may  be  somewhat 
greater  than  that  indicated  by  the  Francis  formula.  Any  experiments 
in  which  similar  volumes  of  water  have  been  successively  passed  over 
weirs  with  and  without  end  contractions  may  be  utilized  to  determine 
the  effect  of  such  contractions. 

It  may  be  added  that  a  more  elaborate  study  of  end  contractions  is 
desirable.  It  is  to  be  borne  in  mind,  however,  that  to  secure  greater 
accuracy  in  this  regard  a  more  complicated  or  variable  correction  than 
that  of  Francis  must  probably  be  used,  and  the  result  will  be  to  greatly 
increase  the  labor  of  weir  computations  in  the  interest  of  what  is 
usually  a  comparatively  small  matter,  the  better  remedy  being  prob- 
pbly  the  use  of  weirs  with  end  contractions  suppressed,  wherever 
practicable. 

aSmlth,  Hamilton,  Hydraulicn,  pp.  118-123.  Smith's  critical  diflcussioii  of  this  rabject  will  be 
found  of  value  in  calculating  diacbarge  for  wein  with  partially  suppreaaed  ooctiB43lloa  either  at  sides 
or  bottom. 
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COMPOUND  WEIR. 

A  weir  with  a  low-water  notch  depressed  below  the  general  crest 
level  may  sometimes  be  used  to  advantage  in  gaging  small,  variable 
streams.  The  discharge  over  such  a  weir,  constructed  with  end  con- 
tractions on  both  sections,  can  be  calculated  as  for  two  separate  weir^. 
the  lower  short  section  having  end  contractions  for  all  heads.  The 
flow  over  the  two  upper  sections  is  computed  as  for  a  suppressed  wei/. 

Such  a  weir  has  been  used  for  the  determination  of  the  low-water 
flow  of  very  small  streams,  for  which  purpose  it  is  well  adapted,  tk 
entire  stream  when  at  low  stages  flowing  in  the  central  notch,  id  a 
stream  relatively  deep  and  narrow. 

The  measurement  of  very  thin  sheets  of  water  on  a  broad  weir  i^ 
subject  to  peculiar  difficulties,  including  uncertainty  of  coefficient, 
adhesion  of  nappe  to  weir  face,  dispersion  by  winds,  and  a  large  per- 
centage error  in  the  results  if  there  is  a  small  error  in  measuring  the 
head. 

TRfANGULAR  WEIR. 
GENERAL  FORMULA. 

Referring  to  fig.  4,  we  may  write 

I:  II—y::L:II. 


Fig.  4.— Triangular  weir. 

Substituting,  in  equation  (4), 


=  l^L^l^gir^ {4^\ 

Thomson's  experiments. 

The  mean  coefficient  of  contraction  for  a  t^in-edged  triangular  weir 
deduced  experimentally  by  Prof.  James  Thomson,  of  Belfast,  is  M= 
0.617,*  the  formula  being 

Q=^ML^l2^  ir^=1.32ZR^ (43) 

a  British  Aflsociation  Report,  1858  (origina]  not  consulted).    MeiilmAn  gives  the  mean  Taloeof -K 
for  heads  between  0^  and  0.8  loot  ba  0.602. 
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For  a  right-angled  notch, 

The  length  of  the  contracting  edges  in  a  triangular  notch  being  pro- 
portional to  the  depth,  it  is  believed  that  the  coefficient  of  discharge 
is  ^pomewhat  more  constant  than  for  a  rectangular  weir.^ 

TRAPEZOIDAL    WEIR. 

The  discharge  in  this  case  may  be  determined  directly^  from  the 
integral  formula  (4)  as  for  a  triangular  weir,  by  integrating  between 
the  limits  AD  and  CE,  fig.  5.     It  may  also  be  derived  as  follows: 

^'r—fr ^ 

[Ay  ! 


r"j ^ 

* 

/ 

Fig.  6.— Tiapezoidal  weir. 


s= slope  of  one  side  to  the  vertical. 


By  integration, 


Q=y-lgLIl^^'^^-ig  n^ (45) 


in  which  coefficients  of  contraction  for  the  horizontal  ci'est  and  for 
the  end  slopes  must  be  introduced. 

THE   CIPPOLETTI   TRAPEZOIDAL  WEIR. 

The  discharge  over  a  trapezoidal  without  contraction  would  be  the 
sum  of  that  for  a  rectangular  weir  added  to  that  for  two  triangular 
weirs  forming  the  ends.  From  the  experiments  of  James  B.  Francis* 
it  appears  that  each  end  contraction  reduces  the  effective  length  of  the 
weir  0.1  Zf.     The  contraction  decreases  the  discharge  by  the  amount 

If  the  ends  of  the  weir,  instead  of  being  vertical,  are  inclined  out- 
ward in  such  manner  that  the  discharge  through  the  added  area  coun- 
terbalances the  decrease  from  the  end  contraction,  then  the  effective 

n  The  coefficient  2.64  is  the  same  as  that  deduced  for  broad  crest  weirs  with  stable  nappe.   A  table  ol 
values  of  2.Mfl'  is  given  on  page  177,  which  may  be  applied  in  calculating  flow  over  triangular  wei  re. 
b  Lowell  Hydraulic  Experiments. 

IRR  200—07 4 


48  WEIR   EXPERIMKNT8,   COEFFICIENTS,   AND   FORMULA8- 

length  of  tho  weir  will  remain  constant  as  the  head  increases,,  the  same 
as  in  a  suppressed  weir.  The  discharge  through  the  end  triangle  ABC 
will  be,  from  equation  (42), 

Where  2  is  the  width  or  base  of  the  end  triangle.  Ex][uatin^  the 
two  expressions  for  Q,  and  solving  for  2,  wo  lind,  assuming  JTto  have 
the  same  value  in  i)oth  cases, 

z=\£r (4^) 

This  condition  defines  the  (/ippoletti  weir." 

CIPPOLETTl's  FORMULA. 

Cippoletti  derived  his  formula  from  a  discussion  of  the  experiments 
of  James  B.  Francis,  selecting  a  coefficient  1  'per  cent  greater,  making 

(>=3  X().«29  Z//V2<7i?=3.367ZZr*    ....     (47) 

L  is  the  length  of  the  crest  or  base  of  the  trapezoid. 

Flinn  and  Dyer*  experimented  at  the  testing  flume  of  the  Holvoke 
Water  Power  Company  by  passing  the  same  volume  of  water  succe>- 
sively  over  a  trapezoidal  experimental  weir  and  over  the  gaging  weir 
of  the  turbine  testing  flume  19.7  feet  downstream.  The  latter,  it  i? 
stated,  complied  in  form  with  Francis's  specifications. 

The  depths  were  observed  by  hook  gage;  eleven  readings,  a*?  a  rule, 
being  taken  and  their  arithmetical  mean  used  for  the  determination  of 
a  head.  The  thirty-two  series  of  valid  experiments  range  from  0.3 
foot  depth  on  a  weir  with  sill  length  of  3  feet  to  a  head  of  1.25  feet  on 
a  sill  9  feet  long. 

The  discharge  over  the  standard  weir  was  calculated  by  the  formulas 
of  J.  B.  Francis  and  of  Hamilton  Smith.  The  correction  for  velocitv 
of  approach  at  the  experimental  weir  was  made  by  the  formula  of 
Hamilton  Smith,  for  use  with  contracted  rectangular  weirs, 

Flinn  and  Dj' er's  coefficients  are  as  follows: 

Mean  of  32  experiments,  C=S.2SS 

Mean  after  rejecting  5  diminished  weights,  67=3.301 

In  general,  the  coefficient  diminished  as  the  head  increased,  suggest- 
ing that  the  end  inclination  should  slightly  exceed  ~lf  in  the  Cippoletti 
weir,  to  provide  complete  compensation,  and  that  the  end  contraction 

a  First  des<Tibed  by  Cesare  Cippoletti  in  Canal  Villoreai.  Modulo  per  la  Dispensa  delle  Acqne,  IWT. 
b  Flinn,  A.  D,,  and  Dyer,  C.  W.  D.,  The  Cippoletti  trapezoidal  weir:  Trans.  Am.  Soc.  C.  E.,  vol.  32. 
1894,  pp.  9-33. 
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coeflScient  in  the  trapezoidal  weir  may  be  greater  than  0.1//,  as  used 
by  Francis. 

The  question  is  complicated  by  velocity  of  approach.  For  example, 
had  the  Francis  velocity-correction  formula  been  used  by  Flinn  and 
Dyer,  their  values  of  C  would  have  been  larger.  As  a  tentative  con- 
clusion it  is  probable  that  the  application  of  either  the  Francis  for- 
mula with  his  velocity-head  correction  or  the  Flinn  and  Dyer  coefficient 
with  the  Smith  velocity  correction  will,  when  applied  to  a  Cippoletti 
weir,  give  results  as  accurate  as  the  precision  of  the  coefficients  will 
justify. 

REQUrREMENTS  AND  ACCURACY  OF  WEIR  GAGINGS. 

PRECAUTIONS  FOR  STANDARD  WEIR  GAGING. 

Certain  specifications  were  laid  down  by  James  B.  Francis  as  guides 
in  cases  where  the  utmost  precision  is  desired  in  weir  measurements.^ 
The  limits  of  applicability  of  the  weir  have  been  greatly  extended 
since  1852,  and  some  of  the  uncertainties  as  to  the  effect  of  various 
modifications  of  weir  construction  have  been  removed. 

In  general,  for  standard  thin-edged  weirs — 

1.  The  upstream  crest  edge  should  be  sharp  and  smooth. 

2.  The  overflowing  sheet  should  touch  only  the  upstream  crest 
corner. 

3.  The  nappe  should  be  perfectly  aerated. 

4.  The  upstream  face  of  the  weir  should  be  vertical. 

5.  The  crest  should  be  level  from  end  to  end. 

6.  The  measurements  of  head  should  show  the  true  actual  elevation 
of  water  surface  above  the  level  of  the  weir  crest. 

7.  The  depth  of  leading  channel  should  be  sufficient  to  provide  com- 
plete crest  contractions,  and,  if  they  are  not  suppressed,  the  width  of 
channel  should  be  sufficient  to  provide  complete  end  contractions. 

8.  A  weir  discharging  from  a  quiet  pond  is  to  be  preferred.  If  this 
is  not  available,  the  velocity  of  approach  in  the  leading  channel  should 
be  rendered  as  uniform  as  possible  and  correction  made  therefor  hy 
the  method  employed  by  the  experimenter  in  deriving  the  formula. 

In  order  to  fulfill  these  requirements,  certain  secondary  conditions 
are  necessary.  The  depth  on  the  weir  should  be  measured  at  a  point 
far  enough  upstream  from  the  crest  to  be  unaffected  by  the  surface 
curvature,  caused  by  the  discharge. 

a  Francis,  J.  B.,  Lowell  Hydraulic  Experiments,  pp.  188-135. 
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The  di8tancc  upstream  to  the  point  of  measuring  the  head  has  beeo 
as  follows: 

Distafire  niMttrram  from  weir  to  gage  wied  by  variou*  experimnUers. 


Experimenter. 


Poncelet  and  LeHbroe. 

LeebroB 

Francis 


Hamilton  Smith,  jr '    1874-1876 


Fteley  and  Bteams 
Bazin 


Date. 

'        DiPtance 

upitream.  IS 

1828 

11. 4> 

1884 

11.4* 

1852 

6j/ 

74-1876 

7.t>.' 

1878 

6.«\i 

1886 

16.  K- 

Six  feet  upstream  from  crest  is  a  distance  frequently  used,  but  thi^ 
may  be  insufficient  for  suppressed  weirs,  and  also  for  those  having 
irregular  cross  sections  or  upstream  slopes.  Boileau  considered  the 
origin  of  the  surface  curvature  to  be  at  a  distance  from  the  weir  equal 
to  about  2.5  times  the  height  of  crest  above  the  bottom  of  the  channei 
of  approach,  indicating  that  for  a  suppressed  weir  the  head  should 
be  measured  at  least  this  distance  from  the  crest.^  For  a  weir  dis- 
charging from  a  still  pond  the  head  can  be  measured  at  any  consider- 
able distance  from  the  weir.  Hamilton  Smith*  states  that,  for  weirs^ 
with  full  contraction,  //can  be  measured  at  any  convenient  point  from 
4  feet  to  10  feet  from  the  crest. 

The  head  may  be  measured  directly  by  a  graduated  scale  or  hook 
gage,  or  by  means  of  a  piezometer  tube  having  its  orifice  flush  witb 
the  side  wall  of  the  leading  channel,  and  at  right  angles  to  the  direc- 
tion of  flow  of  the  water. 

The  depth  of  the  leading  channel  in  Francis's  experiments  was  4.^ 
feet  below  crest,  and  Francis  lays  down  the  rule  that  the  depth  of  tht 
leading  canal  should  be  at  least  three  times  the  head  on  the  weir. 
Hamilton  Smith  fixes  the  minimum  depth  of  the  leading  channel  below 
the  crest  at  2//. 

Fteley  and  Stearns^  state  that  the  depth  of  the  leading  channel 
below  weir  crest  should  be  at  least  0.5  foot,  in  order  that  correction 
for  velocit}*^  of  approach  may  be  reliably  made  for  depths  occurring  in 
their  measurements,  and  that  a  greater  depth  of  leading  channel  is  ti> 
be  preferred. 

To  provide  complete  end  contractions,  Francis  states  that  the  dis- 
tance from  the  side  of  the  channel  of  approach  to  the  end  of  the  weir 
overflow  should  be  at  least  equal  to  the  depth  on  the  weir.     Hamiltt, 

a  Fteley  and  Steams,  Experiments  on  the  flow  of  water,  etc.:  Trazu.  Am.  See.  C.  E.,  yoI.  12,  p.  47. 
b Smith,  Hamilton,  Hydraulics,  pp.  129-131. 
clbid.,pp  112-114. 
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Smith  oonsiders  that  the  distaoce  from  the  end  of  the  weir  to  the  side 
of  the  channel  should  be  at  least  27Z,  and  that  the  depth  of  channel 
below  crest,  also  the  side  distance,  should  in  no  case  ,be  less  than  1 
foot.  Francis  further  specifies  that  the  length  of  weir  crest  should 
he.  at  least  three  times  the  depth  of  overflow.  The  nappe  should  not 
bf  allowed  to  expand  laterally  immediat«lj'  below  a  suppressed  weir. 
In  order  that  the  nappe  may  be  perfectly  aerated,  Francis  ox>n8idera 
that  the  fall  below  crest  level  on  the  downstream  side  should  be  not 
loss  than  iff,  increasing  for  very  long  weirs  or  in  cases  where  the 
downstream  channel  is  shallow.  He  found,  however,  no  perceptible 
difference  in  the  discharge  for  a  bead  of  0.85  foot,  whether  the  water 
on  the  downstream  side  was  1.05  feet  or  0.02dfi  foot  below  crest  teveL 
tVley  and  Steams  and  HaiailtOD  Smitli  agree  that,  if  the  water  is 


Fio.  $.— SectioLB  uf  tbe  Fnmcla  well.    J,aeD«nl»ctioii  orvelr:  B,  detail  olcrexl. 

deep  below,  it  may  rise  to  crest  level  on  downstream  side  of  weir 
without  sensible  error,  and  Fteley  and  Stearns  add  that  a  weir  may  be 
submerged  to  a  depth  of  15  per  cent  of  the  head  without  an  error 
exceeding  1  per  cent. 

The  thickness  of  crest  lip  is  immaterial  so  long  m  the  edge  is  sharp 
and  square  and  the  nappe  cuts  free  and  is  freely  aerated.  The  latter 
conditions  require,  however,  that  the  crest  shall  be  thin,  especially 
where  the  head  is  slight. 

Fig.  6  shows  cross  sections  of  the  crest  of  the  weir  used  by  James  B. 
Francis  at  the  Lower  Merrimac  locks  at  Lowell,  in  1852,  in  deriving 
his  formula.  The  crest  consisted  of  a  cast-iron  plate  13  inches  wide 
and  1  inch  thick,  phtned  true  and  smooth  on  all  surfaces.  ■  Its  upper 
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■ 

edge  was  chamfered  on  the  downstream  side  at  an  angle  of  45^  to  a 
thickness  of  0.25  inch  at  the  edge.  As  shown,  the  nappe  cut 
clear  from  the  top  of  the  crest  in  an  unbroken  sheet.  The  lowest 
head  used  by  Francis  was  over  0.5  foot.  For  very  low  heads  the  crest 
lip  should  be  thinner.  A  wooden  crest  tends,  by  capillary  attraction, 
to  cause  the  nappe  to  adhere  to  the  flat  top  surface  under  low  bead^. 
A  wooden  crest  is  cheap,  easily  adjusted,  and  convenient  for  tempo- 
rary use^  but  it  will,  in  time,  tend  to  become  somewhat  rounded, 
reducing  the  vertical  contraction  of  the  nappe. 

A  cast-iron  crest  will  usually  have  to  be  made  to  order.  A  lar^ 
steel  angle  bar  may  often  be  obtained  from  stock  sizes  of  the  rolling 
mills  more  cheaply.  Such  a  bar,  with  legs,  say  3  and  6  incfat^ 
respectively,  with  the  6-inch  flat  face  planed  and  its  edge  trued,  will 
form  a  rigid  and  permanent  crest.  The  3-inch  leg  may  be  bolted  to 
the  top  of  the  timbers  forming  the  body  of  the  weir. 

It  may  be  added  that  approximate  corrections  for  rounding  of 
upstream  corner  of  the  crest,  inclination  of  the  weir  upstream  or 
downstream,  or  incomplete  contractions  can  be  made  from  data  now 
available.  In  constructing  gaging  weirs  preference,  however,  should 
be  given  to  those  forms  which  render  the  determination  of  the  dis- 
charge the  most  simple,  and  the  extent  to  which  the  preceding  speci- 
fications may  be  departed  from  judiciously  will  depend  upon  the  exi- 
gencies of  the  case  and  the  purposes  for  which  the  results  are  desired. 

PLANK  AND  BEAM  WEIRS  OF  SENSIBLE  CREST  WIDTH. 

Experiments  on  weirs  with  crest  boards  1, 2,  or  4  inches  in  thickness 
were  made  by  Blackwell,  Fteley  and  Stearns,  and  Bazin.  The  results 
show  that  for  depths  exceeding  1.5  to  2  times  the  crest  width  the 
nappe  will  break  free,  and  if  properly  aerated  the  coefficient  will  then 
be  identical  with  that  for  a  thin-edged  weir. 

When  the  nappe  adheres  to  the  crest  the  coefficients  are  very  uncer- 
tain for  such  weirs,  adhesion  of  nappe  to  downstream  facre  of  crest 
and  modified  aeration  entering  to  give  divergent  values. 

The  precise  stage  at  which  the  change  from  an  adhering  to  a  free 
nappe  or  the  reverse  occurs  is  not  constant,  but  varies  with  velocity  of 
approach  and  with  rate  of  change  of  the  head  as  the  changing  point  is 
approached,  being  different  for  a  sudden  and  for  a  gradual  change,  and 
also  when  the  point  of  change  is  approached  by  an  increasing  as  com- 
pared with  a  decreasing  head. 

REDUCTION  OF  THE  MEAN  OF  SEVERAL  OBSERVATIONS  OF  HEAD. 

In  measuring  a  constant  volume  of  water,  several  observations  of 
the  head  on  the  weir  are  desirable,  the  accuracy  of  the  result, 
according  to  the  theory  of  least  squares,  being  proportional  to  the 
square  root  of  the  number  of  observations. 
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In  weir  experiments  it  is  often  impossible  to  maintain  a  perfectly 
uniform  head  or  regimen.  If  the  variations  are  minute  the  arithmet- 
ical mean  may  be  used  directly.  If  the  variations  are  of  wider  range, 
or  if  the  utmost  precision  is  required,  the  following  correction 
formula  of  Fmncis  may  be  applied:* 

Let  7?i,  />j,  7>j,  etc.,  D^^  represent  the  several  successive  observed 

heads. 
Let  ti,  ^g,  ^3,  etc.,  tn  represent  the  corresponding  intervals  of  time 

between  the  several  observations. 
Let  y  represent  their  sum,  or  the  total  time  interval. 
^=the  total  volume  of  water  flowing  over  the  weir  in  the  time  T. 
^=the  mean  depth  on  the  weir  that  would  discharge  the  quantity 

Q  in  the  time  T. 
i=the  length  of  weir  crest. 
(7=  the  weir  coeflBcient. 

We  have,  very  nearly, 

Q={^  CLD,^+-'-f/^  CLd}+*-^  CZ;A^+etc.  +  ^  OLd} 

Zi  la  )q  It 

Also, 

Q^  TCLD^. 

Equating,  eliminating  the  common  factor  C'Z,  and  solving  for  7>,  we 
have 

^^  {t  (I  A^+^^±-^*A*4-^'^J^'A^+etc.+^^^^  (48) 

EFFECT  OF  ERROR  IN  DETERMINING  THE  HEAD  ON  WEIRS.  & 

Consider  the  formula 

Diflferentiating,  we  have 

dQ=~  CL4~HdH. 

The  error  of  any  gaging  when  If+dllis  taken  as  the  head  instead 
of  the  true  head  If  being  used  will  be  dQ^  and  the  ratio  of  this  quan- 
tity to  the  true  discharge  Q  will  be 

dO    SOL -III  ,,^    Sdff  ,.ox 

-->= dI/= (4:9) 

This  formula  will  give  nearly  the  correct  value  of  the  error  if  the 
increment  dff  approaches  an  infinitesimal. 

a  Francis,  J.  B.,  Lowell  Hydraulic  Expcrimente,  p.  113. 

6  Rafter,  O.  W.,  On  the  flow  of  water  over  dams:  Trans.  Am.  Soc.  C.  E.,  vol.  44,  p.  686;  data  here 
given  based  on  discussion  by  Walter  C.  Parmley. 
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In  the  following  table  is  shown  the  effect  of  errors  of  one  thou- 
sandth, five  thousandths,  one  hundredth,  and  five  hundredths  foot, 
respectively,  for  various  heads.  This  clearly  illustrates  both  the 
necessity  of  proper  care  and  the  folly  of  ultra  precision  in  measuring 
the  relatively  large  values  of  //  with  which  we  are  raainly  concerned. 
The  curves  of  error  on  PI.  II  are  equilateral  hyperbolas,  which  have 
been  reduced  to  straight  lines  by  plotting  on  logarithmic  scales. 

Percentage  error  in  discharge  resulting  from  tnrious  errors  in  (he  medmred  fiecui  on  leeirK 


Head,  in 
feet. 


0.001 


Error  in  measured  head,  In  feet. 

0.005  0.01 

_    '    i_ 


0.06 


J^r  cent. 

Per  cerit. 

Percent, 

PfTcerU. 

0.1 
.5 

1.5 
.3 

/.5 
1.5 

15 
3 

15 

1.0 

.15 

.75 

1.5 

7.5 

5.0 

.08 

.15 

.3 

1.5      i 

10.0 

.015 

.075 

.15 

.75 

An  error  of  a  half-tenth  foot  under  5  feet  head  causes  the  same 
error  in  the  result  as  an  error  of  one-half  hundredth  foot  with  a  head 
of  one-half  foot. 

In  weir  experiments  it  is  important  to  know  the  effect  of  an  error 
in  head  Hon  the  resultant  coefficient  of  discharge  C.  The  error  in  C 
is  evidently  equivalent  to  the  error  in  Q  found  above,  where  21  is 
constant. 

ERROR  OP  THE  MEAN  WHERE  THE  HEAD  VARIES. 

In  determining  the  volume  of  flow  over  dams  where  gaging  records 
are  kept,  the  method  usually  pursued  has  been  to  have  readings  taken 
twice  daily,  as  at  morning  and  evening,  showing  the  depth  flowing 
over  the  crest  of  the  dam.  The  average  of  the  two  readings  for  each 
day  has  been  found  and  the  volume  of  flow  corresponding  to  this 
average  head  has  been  taken  as  the  mean  rate  of  flow  over  the  dam 
for  the  day. 

It  is  evident,  however,  that  as  the  discharge  varies  more  rapidly 
than  the  head  (usually  considered  to  be  proportional  to  the  three-halves^ 
power  of  the  head),  the  volume  of  discharge  obtained  as  above 
described  will  be  somewhat  less  than  the  amount  which  actually  passes 
over  the  dam.  The  following  analysis  has  been  made  to  show  the 
magnitude  of  the  error  introduced  by  using  the  above  method. 

Assuming  that  the  initial  depth  on  the  crest  of  the  dam  is  zero,  but 
increases  at  a  uniform  rate  to  ^  at  the  end  of  a  time  interval  jT,  the 
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mean  bead  deduced  from  observations  at  tbe  beginning  and  end  of  the 
period  would  be  i  H„  the  head  at  any  time  t  would  be 

where  y  is  a  constant. 

We  may  write  the  usual  formula  for  weir  discharge  Q=CZII^; 
then,  if  the  head  varies  from  zero  to  ^,  the  total  volume  of  flow  in 
the  time  jTwill  be 


(50) 


XT  nr 

Qdt=CLji  I   t^dt^'^CZ/h"^    .    .    . 

The  total  discharge  corresponding  to  the  average  head  ^r  ^  is 

Q„=CL(^^T=Ci(J^'^T^    ....    (61) 
The  ratio  of  the  discharge  is 

Volume  by  average  head  _^ar_V  -^-0,8840         (52) 
Actual  volume  Qt        2 

5 

or,  True  discharge  =1.13  X  discharge  by  average  head. 

This  percentage  of  error  is  the  same  whatever  may  be  the  maximum 
head  {H^^  and  whether  the  stream  is  rising  or  falling,  provided  the 
initial  head  is  zero.  If  there  is  an  initial  depth  H^  flowing  over  the 
dam,  the  error  from  computing  the  discharge  by  the  mean  head  will 
decrease  as  the  ratio  IIjH^  increases. 

In  case  the  head  increases  uniformly,  and  the  total  discharge  Q^  is 
taken  from  the  average  of  the  initial  and  terminal  discharges,  and  if 
//,=0 

then  _Q^        \OL(fT)ixT 

If  the  discharge  increases  at  a  uniform  rate,  then  the  true  mean  dis- 
charge will  be,  of  course, 

2 

Conditions  similar  to  those  above  discussed  occur  at  milldams  during 
the  season  of  low  water,  when  the  pond  is  allowed  to  fill  up  at  night 
and  the  water  is  drawn  down  to  crest  level  or  below  during  the  day 
when  the  mills  are  running.  In  some  cases  the  inflow  to  the  pond  is 
nearly  uniform  and  the  head  and  discharge  increase  at  a  diminishing 
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rate.  la  other  emm  the  inflow  to  tbe  pond  vmries.  In  all  soch  caseg, 
where  it  is  desired  to  determine  the  discharge  dunng  any  period  from 
the  initial  and  terminal  heads,  the  method  of  calculation  which  will 
give  the  most  accurate  result  must  be  determined  from  the  data  bj 
judgment. 

The  following  example  will  fflustrate  the  use  of  equation  (52).  Sup- 
pose a  sharp-crested  weir  without  end  contractions,  with  crest  1  foot 
long,  on  which  the  water  rises  to  a  depth  of  1  foot  in  a  period  of  lu 
seconds — 

Mean  depth  an  a  weir  tnih  varying  head. 


Time,  in  secondB 

Head,  in  feet,  at  end  of  each  second. 

Avenge  head  for  period 

Average  head,  second  to  second 


1 

2 

8 

4 

6 

6 

7 

8 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.05 

.1 

.15 

.2 

.25 

.8 

.35 

.4 

.05 

.16 

.26 

.86 

.45 

.55 

.65 

.75 

I 


.9 
.46 

.«5 


10 
1.0 
.5 


Using  the  average  head  during  each  second  the  volume  of  flow  may 
be  approximately  integrated  by  finite  differences*  as  foUowa,  the  di^- 
charge  being  taken  from  Frands's  tables: 

JHscharge  over  a  weir  with  varying  head. 


Time,  In  seconda. 

A  ventre  head, 
In  feet. 

Discharge,  in 
second-feet. 

Oto    1 

0.06 

0.037 

Ito    2 

.15 

.194 

2to    3 

.25 

•  416 

3to   4 

.36 

.690 

4  to    6 

.45 

1.005 

5to    6 

.55 

1.^58 

6  to    7 

.65 

1,746 

7to    8 

.75 

2.163 

8to   9 

.85 

2.609 

9  to  10 
Total 

.9' 

8.083 

18.30 

.     « 

The  arerage  head  for  the  entire  period,  0.5  foot,  gives  a  discharge 
for  10  seconds  of  11.773  second-feet,  or  88.5  per  cent  of  that  given 
above,  the  numerical  result  agreeing  closely  with  lihat  obtained  by 
analysis.  The  volume  of  flow  from  average  head  equals  seven-eighths 
of  the  true  integral  volume  of  flow,  approximately. 
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WEIR  NOT  LBVEL. 


If  the  crest  of  a  gaging  weir  is  not  truly  horizontal,  biit  is  a  little 
inclined,  the  discharge  may  be  closely  approximated  by  the  use  of  the 
average  crest  depth  ^in  the  ordinary  formula,  or  more  precisely  by 
the  formula  below,  applicable  also  to  weirs  of  any  inclination. 


Fio.  7. — Inollned  weir. 

The  flow  through  the  elementary  width  dl  is 


dQ=  OH^cU 


Total  discharge  =  Q=- 


CH^  dl=C 


Integrating, 


'  r   (ji,+?i^H^^ ca 


^CL 


(^.*-//.*) 


(54) 


In  this  formula  either   the  mean  coefficient  deduced  by  Thomson 
(see  p.  46)  for  a  triangular  weir,  in  which      (7=1.32,  or  that  of  Fran- 

0 

2 
cis,  in  which  -  C  =  1.332,  may  be  used.     If  there  are  end  contractions, 

0 

the  net  length, 


should  be  used. 


z=z'-o.2  (^^y 
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The  discbarge  using  the  average  head, 

is 

Q=CL(^^L^y (55) 

The  extent  of  variation  from  the  true  discharge  resulting  from  the 
use  of  formula  (55)  in  place  of  the  integral  formula  (54)  is  illastrated 
by  the  following: 

Let  Z=10  feet,  i?;=1.0  foot,  |  6^=1.332. 

Discharge  by  (55)  for  average  head =33. 30  cubic  feet  per  second 
•If  ^—Z/^i =0.01  foot —true discharge,  ^=33.30  cubic  feet  per  second 
If  77^— //i=0.10foot— truediseharge,  ^=33.30  cubic  feet  per  second 
If //,—  //j= 0.50  foot— true  discharge,  ^=33.54  cubic  feet  per  second 

In  general,  since  the  discharge  varies  more  rapidly  than  the  head 
the  effect  of  calculating  the  discharge  from  the  average  head  will  be 
to  give  too  small  discharge,  the  error  increasing  with  the  variation  in 
crest  level. 

Hence  the  discharge  obtained  by  using  the  average  crest  level  for  a 
weir  having  an  inclined  or  uneven  crest  will  be  somewhat  deficient. 
The  magnitude  of  the  variations  in  height  of  the  crest  will  determine 
whether  the  average  profile  can  be  used  or  whether  the  crest  should  be 
subdivided  into  sections,  each  comprising  portions  having  very  nearly 
the  same  elevation  (whether  adjacent  or  not),  and  the  discharge  over 
each  section  computed  as  for  a  separate  weir. 

In  general  it  may  be  stated  that  the  error  in  the  value  of  ^, 
increases  directly  in  proportion  as  the  ratio  of  the  difference  in  the 
limiting  heads  to  the  average  head  is  increased. 

CONVEXITY  OF  WATER  SURFACE  IN  LEADING  CHANNEL. 

If  there  are  wide  variations  in  velocity  in  the  measuring  section,  the 
level  of  the  water  surface  may  be  affected,  since  water  in  motion 
exerts  less  pressure  than  when  at  rest. 

Conditions  of  equilibrium  cause  the  swift-moving  current  to  ri.se 
above  the  level  of  the  slower-moving  portions.  If  the  head  is  meas- 
ured near  still  water  at  the  shore,  the  result  may  be  slightly  too  small. 

The  difference  in  height  ^  may  be  expressed  in  the  form, 

A-A=^^^'' (56) 

The  coefficient  r  is  often  assumed  equal  to  unity,  but  evidently 
varies  with  the  distribution  of  velocities  whose  resultant  effect  it 
measures. 


a  Humphreys  and  Abbot,  PhyBlcs  and  Hydraulics  of  the  Miasteippi  Blver,  1876,  p.  320. 
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liESUIjTS  OF  EXPERHO^NTS  ON  VAKIOU8  FORMS  OF  WEIR 

CROSS  SECTIONS. 

THE  USE  OF  WEIRS  OF  IRREGULAR  SECTION. 

Many  cases  arise  where  it  is  desired  to  estimate,  approximately,  at 
leajst,  the  flow  over  dams  of  peculiar  cross  section. 

The  construction  of  so-called  standard  or  thin-edged  weirs  that 
shall  be  permanently  useful  to  measure  the  flow  of  large  and  variable 
streams  is  so  difficult  and  expensive  as  to  be  frequently  impracticable. 
Existing  milldams  often  aflford  a  convenient  substitute.  In  the 
following  pages  are  presented  the  results  of  the  leading  experiments 
to  determine  proper  coefficients  for  "irregular''  weirs,  followed  by  a 
grouping  of  experiments  on  similar  models,  whether  all  by  one  experi- 
menter or  not.  The  data  are  not  always  as  complete  or  consistent  as 
could  be  desired,  but  the  need  for  fair  working  coefficients  is  very 
great,  and,  in  the  line  of  making  use  of  all  the  available  information, 
the  several  diagrams  of  comparison  and  the  conclusions  therefrom  are 
presented,  with  the  understanding  that  these  are  not  final,  although  it 
is  quite  certain  that  the  laws  of  coefficient  variation  are  correctly  out- 
lined by  the  data  at  present  available,  and  they  form,  therefore,  a  safe 
working  hypothesis. 

Weir  models  of  irregular  section  are  calibrated  in  order  that  exist- 
ing dams  of  similar  cross  section  may  be  used  for  stream  gaging.  It 
becomes  necessary  to  calibrate  the  experimental  models  for  a  wider 
i-ange  of  heads  than  has  commonly  been  employed  in  experiments  on 
standard  thin-edged  weirs,  in  order  that  the  range  of  rise  and  fall  of 
the  stream  from  low  water  to  high  may  be  included. 

While  the  recent  experimental  data  include  heads  as  great  as  from  4 
to  0  feet,  3^et  it  is  often  necessary  to  determine  the  discharge  for  still 
greater  heads,  and  experiments  on  certain  forms  with  heads  up  to  10 
or  12  feet  are  needed. 

In  this  connection  the  greater  relative  facility  of  securing  accurate 
results  with  weirs  for  high  than  for  low  heads  may  be  noted. 

The  proportional  error  resulting  from  variations  in  crest  level,  a.s 
well  as  uncertainties  as  to  the  nappe  form'and  consequent  value  of  the 
coefficient,  largely  disappear  as  the  head  increases.  The  effect  of  form 
of  crest  and  friction  is  also  relatively  diminished.  It  is  probably  true 
that  the  coefficients  for  many  ordinary  forms  of  weir  section  would 
tend  toward  a  common  constant  value  if  the  head  were  indefinitely 
increased.  The  above  facts  render  milldams  especially  useful  for  the 
determination  of  the  maximum  discharge  of  streams.  Dams  can  be 
used  for  this  pui-pose  when  the  prcvsence  of  logs  and  drift  carried 
down  by  the  flood  preclude  the  use  of  current  meters  or  other  gaging 
instruments. 


60  WEIB   BXPE&IMENTS,  COEFFICIENTS,   AND   FOBMUIiAS. 

MODIFICATIONS  OP  THE  NAPPE  FORM. 

The  elaborate  investigations  of  Bazin  relative  to  the  physics  of  weir 
discharge  set  forth  clearly  the  importance  of  taking  into  consideration 
the  particular  form  assumed  by  the  nappe.  This  is  especially  true  in 
weirs  of  irregular  section  in  which  there  is  usually  more  opportunity 
for  change  of  form  than  for  a  thin-edged  weir.  In  general  the  Dappf> 
may— 

1.  Discharge  freely,  touching  onl}'^  the  upstream  crest  edge. 

2.  Adhere  to  top  of  crest. 

3.  Adhere  to  downstream  face  of  crest. 

4.  Adhere  to  both  top  and  downstream  face. 

5.  Remain  detached,  but  become  wetted  underneath. 

6.  Adhere  to  top,  but  remain  detached  from  face  and  become  wetted 
underneath. 

7.  In  any  of  the  cases  where  the  nappe  is  "•*  wetted  underneath*^  this 
condition  may  be  replaced  by  a  depressed  nappe,  having  air  imprisoned 
underneath  at  less  than  atmospheric  pressure. 

The  nappe  ma}'  undergo  several  of  these  modifications  in  succession 
as  the  head  is  varied.  The  successive  forms  that  appear  with  an 
increasing  stage  may  differ  from  those  pertaining  to  similar  stagi> 
with  a  decreasing  head.  The  head  at  which  the  changes  of  nappe  f  one 
occur  vary  with  the  rate  of  change  of  head,  whether  increasing  or 
Ucc-iTftsing,  and  with  other  conditions. 

The  law  of  coefficients  may  be  greatly  modified  or  even  reversed 
when  a  change  of  form  takes  place  in  the  nappe. 

The  effect  of  modifications  of  nappe  form  on  various  irregular  weir 
sections  is\shown  in  PI.  III.  The  coefficients  are  those  of  Bazin  and 
include  velocity  of  approach.  The  coefficient  curve  for  any  form  of 
weir  having  a  stable  nappe  is  a  continuous,  smooth  line.  When  the 
nappe  becomes  depressed,  detached,  or  wetted  underneath  during  the 
progress  of  an  experiment,  the  resulting  coefficient  curve  may  consist 
of  a  series  of  discontinuous  or  even  disconnected  arcs  terminating 
abruptly  in  ^^ jx)int8  cCarretr  where  the  form  of  nappe  changes.  The 
modifications  of  nappe  form  are  usually  confined  to  compai-atively  low 
heads,  the  nappe  sometimes  undergoing  several  successive  changes  as 
the  head  increases  from  zero  until  a  stable  condition  is  reached  bevond 
which  further  increase  of  head  produces  no  change.  The  condition 
of  the  nappe  when  depressed  or  wetted  underneath  can  usually  be 
restored  to  that  of  free  discharge  b^^  providing  adequate  aeration. 

The  weir  sections  shown  in  PI.  Ill  are  unusually  susceptible  of  change? 
of  nappe  form.     Among  weirs  of  irregular  section  there  is  a  larg 
class  for  which,  from  the  nature  of  their  section,  the  nappe  can  assun' 
only  one  form  unless  drowned.     Such  weirs,  it  is  suggested,  may, 
properly  calibrated,  equal  or  exceed  the  usefulness  of  the  thin-edg-j 


ObHT'vd  dBpCb  on  weir  (fcM). 
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weir  for  purposes  of  stream  gugin^,  because  of  their  greater  stability 
of  section  and  because  the  thin-edged  weir  is  not  free  from  modifica- 
tion of  nappe  form  for  low  lieads. 

As  an  example,  Bazin  gives  the  following  coefficients  applying  to 
a  thin-edged  weir  2.4:6  feet  high,  with  a  head  of  O.(5o(>  foot,  under 
various  conditions: 


(Condition  of  nappe.  ,  ^^^ij!nt'm.^'' ,    ('^m}'2f; 


I 
Per  cent  of 
the  Francis 
coefficient. 


Free  discharge,  full  aeration 0.  433  i          3.  47  ,          104. 1 

Nappe  depressed,  partial  vacuum  underneath .460             3.  69  i           110.7 

t  I                                         I      * 

Nap{)e    wette<l    undevneath,    dowrntrearn    water  i 

level,  0.42  foot  below  crent '  .  497  |           3.  99 


Nappe  adhering  to  d()wn.<Jtreani  face  of  weir,  res-  ^ 

sault  at  a  distance .  554 


4.45 


119.7 
133.  5 


These  coefficients  include  velocity  of  approach  effect,  which  tends 
to  magnify'  their  differences  somewhat.  There  is,  however,  a  range 
of  25  per  cent  variation  in  discharge  between  the  extremes.^ 

The  departure  in  the  weir  coefficient  from  that  applying  to  a  thin- 
edged  weir,  for  most  forms  of  weirs  of  irregular  section,  results  from 
some  permanent  modification  of  the  nappe  form.  Weirs  with  sloping 
upstream  faces  reduce  the  crest  contraction,  })r<)ad-(;r(\sted  weirs  cause 
adherence  of  the  nappe  to  the  crest,  aprons  cause  permanent  adherence 
of  the  nappe  to  the  downstream  face. 

EXPERIMENTAL  DATA  FOR  WEIRS  OF  IRREGULAR  CROSS 

SECTION. 

The  only  experiments  on  irreguhir  or  broad-crested  weirs  in  which 
the  discharge  has  been  determined  volumetrically  are  those  of  Black- 
well  on  weirs  8  feet  broad,  of  Francis  on  the  Merrimac  dam,  and  of 
the  United  States  Geological  Survey  for  lower  heads,  on  various  forms 
of  section.  So  far  as  the  writer  is  aware,  all  other  such  experiments 
have  been  made  by  ccmiparison  with  standard  weirs. 

In  the  following  pages  are  included  tlie  results  of  the  (experiments 
of  Bazin  on  29  forms  of  cross  section;  also  those  of  the  United  States 
Deep  Waterwa3\s  Board  under  the  direction  of  George  W.  Rafter,  and 
those  of  John  K.  Freeman  at  Cornell  University  hydraulic  laboratorv- 
The  results  of  20  series  of  experiments,  chiefiy  on  weirs  with  broad  and 
ogee  crest  sections,  made  under  the  writer's  direction  at  Cornell  Uni- 
versity liydraulic  laboratorv,  are  here  for  the  first  time  published. 


"Bazln's  general  diseussion  of  the  above  and  other  iiiodilieatioiis  of  the  eoefheient  has  been  trans- 
luted  by  the  writer,  and  may  l>e  found  in  Kafter'x  jiaptT,  On  the  How  of  wnlerover  dams:  Trans. 
Am.  Soc.  C.  E.,  vol.  U,  pp.  254-2(51. 
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As  it  has  been  necessary  to  reduce  the  experimental  data  to  a  uni- 
form basis  for  purposes  of  comparison  the  original  data,  tog-ether  with 
the  results  obtained  by  recalculation,  have  been  included  for  the  Bazin, 
United  States  Deep  Waterways,  and  Freeman  experiment-s. 

BASE   FORMULA   FOR  DISCHARGE  OVER  WEIRS  OF  IRREGUX.AR   GROSS 

SECTION. 

Precedent  to  the  opening  of  the  hydraulic  laboratory  of  Cornell 
University  the  most  elaborate  experiments  on  weirs  of  irregular  cross 
section  were  those  of  Bazin.  His  experiments  were  all  reduced  in 
such  manner  as  to  include  the  velocity  of  approach  correction  in  the 
discharge  coeflScient. 

In  America  the  formula  most  commonly  used  is  that  adopted  by 
James  B.  Francis,  in  which  velocity  of  approach  is  eliminated  from 
the  coefficient  by  correcting  the  head,  thus  reducing  the  conditions  as 
nearly  as  possible  to  the  basis  of  no  velocity  of  approach  before  apply- 
ing the  formula. 

In  order  to  render  Bazin 's  results  comparable  with  the  later  experi- 
ments, it  has  been  necessary  to  adopt  a  standard  or  base  formula  to 
which  all  the  experiments  should  be  reduced.  The  considerations  lead- 
ing to  the  adoption  of  the  formula  of  Francis  here  used  are  given 
below. 

In  the  process  of  gaging  streams  at  dams  the  head  is  usually 
measured  in  comparatively  still  water  in  an  open  pond.  This  condi- 
tion could  not  be  duplicated  in  the  CJornell  experiments.  As  the 
formula  of  James  B.  Francis  is  most  simple  in  form  for  the  case  of  a 
weir  with  no  velocity  of  approach,  and  as  it  is  often  convenient  to 
compare  the  discharge  over  a  dam  with  that  for  a  thin-edged  weir  of 
standard  form,  a  weir  formula  of  the  base  form  used  by  Francis  has 
been  adopted  in  reducing  the  experiments.     In  this  formula, 

Z= Length  of  crest  corrected  for  end  contractions,  if  any. 
7ir=  Head  on  weir  crest  corrected  for  velocity  of  approach  by 
the  Francis  correction  formula  or  an  equivalent  method. 
C*=  A  coefficient  determined  from  experiments  on  a  model  dam. 

In  this  connection  it  mav  be  remarked  that  the  formula  of  Bazin 
includes  the  correction  for  velocity  of  approach  in  the  weir  coefficient: 
hence  the  coefficient  for  a  given  weir  is  comparable  only  with  that  for 
another  weir  under  the  same  head  when  the  velocity  of  approach  is 
the  same  in  both  cases.  Bazin's  formula  also  expresses  the  velocity  of 
approach  implicitly  b}^  means  of  the  depth  and  breadth  of  the  leading 
channel.  In  actual  gagings  the  leading  channel  is  often  of  irregular 
form,  hence  it  becomes  necessary  to  eliminate  the  depth  and  breadth 
of  the  channel  from  the  fonnula. 
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There  is  considerable  variation  in  the  magnitude  of  the  correction 
for  velocity  of  approach  used  by  different  experimenters.  As  a  rule, 
the  velocity  of  approach  is  negligible  at  gaging  stations  at  dams.  It 
became  necessary,  therefore,  in  reducing  these  experiments  to  deter- 
mine from  the  measured  discharge  and  observed  head  what  the  head 
would  have  been  had  the  same  discharge  taken  place  over  a  weir 
in  a  still  pond.  To  accomplish  this  the  formula  for  correction  for 
velocity  of  approach  adopted  by  James  B.  Francis  has  been  used. 
This  being  the  case,  it  is  to  be  noted  that  in  applying  the  coefficients, 
which,  as  given,  have  been  reduced  as  nearly  as  possible  to  the  basis 
of  no  velocity  of  approach,  the  same  method  of  velocity  correction 
must  be  used,  and  if  it  is  used  no  error  will  result  where  the  actual 
velocity  of  approach  is  nearly  the  same  as  that  which  occurred  in  the 
experiments. 

BAZIN^S   EXPERIMENTS  ON   WEIRS  OF  IRREGULAR  CROSS   SECTION. 

These  include  a  wide  variety  of  forms,  many  of  which  will  seldom 
be  found  in  America,  and  the  use  of  which  for  purposes  of  gaging 
would  be  ill  advised. 

The  small  size  of  the  models  used,  high  velocity  of  approach,  and 
narrow  range  of  heads  covered,  limit  the  application  of  these  results. 
No  effort  has  been  made  to  present  all  the  results  in  this  paper.^  Cer- 
tain series,  useful  for  comparison,  have  been  recomputed  as  described 
below,  and  by  grouping  similar  sections  we  may  determine  the  gen- 
eral effect  of  various  slope  and  crest  modifications. 

bazin's  correction  for  velocity  op  approach. 

The  base  formula  for  weir  discharge  adopted  by  Bazin  and  the 
method  of  taking  into  account  the  velocity  of  approach  are  described 
in  connection  with  his  experiments  on  thin-edged  weirs  (p.  31). 

The  following  discussion  shows  the  complex  character  of  the  Bazin 
coefficients,  and  the  fact  that  they  do  not  express  directly  the  relative 
discharging  capacity  of  weirs  of  irregular  section. 

The  effect  of  velocity  of  approach  is  to  increase  the  discharge  at  a 
given  observed  head,  D^  over  what  it  would  be  if  the  same  head  were 
measured  in  still  water,  as  in  a  deep,  broad  pond. 

Bazin\s  coefficients  in  the  form  published  are  not  readily  applicable 
in  practice  to  weirs  of  other  heights,  or  to  weirs  in  ponds,  or  otherwise 
to  any  but  weirs  in  restricted  channels  of  the  depth  and  width  of  the 
weir. 

a  For  complete  original  data,  see  Bazin,  an  translated  by  Marichal  and  Traut  wine  in  Proc.  Engineers 
Club  Phila.,  vol.  7,  pp.  259-310;  vol.  9,  pp.  231-244,  287-319;  vol.  10,  pp.  121-1  &4;  also  numerous  experi- 
ments reduced  to  EngliBh  units  by  Bafter  and  others,  Trans.  Am.  Soc.  C.  E.,  vol.  44,  pp.  220-398. 
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Tho  Baziii  coellicimts  as  published  may  be  considered  as  oompri.^i- 
ing  two  principal  factors.     J/  being  the  Bazin  coefficient,  we  may  write 

J/  -  Fi  \ 

7'^  — velocity  of  aj)proach  effect. 

^'-contraction  ertVct. 

Bazin  uses  a  cornntion  formula  for  velocit}'  of  approach,  derived 
from  the  expression 

//=  />+L09  ,^^  or  J)-\-ah, 

Consider  a  stiindard  weir  and  experimental  weir  both  of  the  same 
height,  but  of  diffenM»t  form,  tiie  measured  depth  being  the  same,  and 
the  Bazin  coeflicients  being  M  and  ///,  the  velocit}'  of  approach  and 
discharge  Kand  /'  and  Q  and  y,  respectively,  and  ('  and  (\  the  coeffi- 
cients in  a  formula  in  which  the  velocity  of  approach  correction  i> 
eliminated  from  the  coefKcient  and  applied  to  the  head;  then  the  dis- 
charge for  th(»  standard  weir  would  be, 

using  the  Bazin  coefficients, 

where  M'—  M  V  l>v  and  Z  =  1.0; 
using  the  coefficient  (\ 

taking  roots 


Cm-) 


li^ah' 


Baziii  doe*^  not  give  the  (juantities  of  flow  in  the  tables  of  results  of 
his  (»xj)erinients.  lu^ice  to  determine  //  it  is  necessar}'  to  calculate  Q. 
t\  and  //  from  the  known  values  J/  and  />and  from  7*,  the  height  of 
weir. 

/>  luMng  the  same  for  both  the  standard  and  the  experimental  weir^, 
we  have  for  the  experimental  weir 


(:;■)'= " 


(\  l)eing  the  coeflici(?nt  for  the  experimentiil  weir,  and  h^  the  velocity 
head. 
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Hence,  bv  multiplication, 


\3fJ    \C'J  -jy+a/t^'    D      ' 


and 


I     ^/>x* 


or 


■m 


The  velocity  of  approach  for  a  given  depth  on  a  weir  is  proportional 
to  6\  hence,  since  h  is  proportional  to  r^,  we  have 


Hence, 


h    V  6V- 


(57) 


7?? 


The  ratio  -y  used  by  Bazin  is  not,  therefore,  precisely  a  measure  of 

the  relative  discharging  capacities  of  the  two  weirs  under  similar  con- 
ditions of  head  and  velocity  of  approach,  for  the  reason  that  the 
velocity  of  approach  will  not  be  the  same  for  both  weirs  if  the  Bazin 
coeflScients  are  different.  The  ratio  tn  J/"  is  made  up  of  two  factors, 
one  of  which,  C^  C^  expresses  the  absolute  relative  discharging  capaci- 
ties of  the  two  weirs  under  similar  conditions  of  head  and  velocity  of 
approach,  and  the  other  expresses  the  effect  of  the  change  in  dis(*harg- 
ing  capacity  on  the  velocity  of  approach  for  a  given  depth  on  a  weir 
of  given  height. 

Thus  the  coefficient  J/ for  any  weir  has,  by  Bazin's  method  of  reduc- 
tion, different  values  for  every  depth  and  for  every  height  of  weir 
that  may  occur. 

C 
For  reasons  elsewhere  stated  it  is  preferred  to  express  by  -^  only 

the  relative  discharging  capacities  of  the  weirs  where  the  velocity  of 
approach  is  the  same  in  both.  It  is  then  practicall}"  a  measure  of  the 
vertical  contraction  of  the  nappe,  and  is  constant  for  a  given  head  for 
any  height  of  weir,  and  may  be  sensibly  constant  for  various  depths 
on  the  weir. 
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RECOMPDTATION   OF  COEFFICIENTS   IN   BAZIN's  BZPBRIMENTB. 

In  reporting  the  results  of  his  experiments  on  weirs  of  irregular 
section,  Bazin  gives  the  observed  heads  on  the  standard  weir  of  com- 
parison, the  absolute  coefficient  m  applying  for  each  depth  on  the 
experimental  weir  and  the  ratio  ?/</Jf  of  the  experimental  and  standard 
weir  coefficients. 

The  results  give  coefficients  which  strictly  apply  only  to  weirs  having 
both  the  same  form  of  section  and  the  same  heights  as  those  of  Bazin. 
Although  weirs  of  sectional  form  geometrically  similar  to  Basin's  are 
common,  yet  few  actual  weirs  have  the  same  height  as  his.  There 
appear  to  l)e  two  elements  which  may  render  inaccurate  the  applica- 
tion of  Bazin's  absolute  coefficients  to  weirs  of  varying  height:  (1)  The 
difference  in  velocity  of  approach;  (2)  the  difference  in  contraction  of 
the  nappe  for  a  higher  or  lower  weir. 

In  order  to  render  the  result.^  of  Bazin's  experiments  comparable 
one  with  another  and  with  later  experiments,  a  number  of  series  have 
been  recomputed,  the  velocity  of  approa<'h  being  treated  in  the  same 
manner  as  in  the  computation  of  experiments  at  Cornell  hydraulic 
laboratory. 

The  method  is  outlined  below,  the  references  being  to  the  tables  of 
Bazin's  experiments  given  on  pages  68  to  81. 

Column  2  gives  the  observed  head  reduced  to  feet  for  the  experi- 
mental weir. 

Column  4  the  absolute  coefficient  C^=m  V^ 

(These  have  been  reduced  from  Bazin's  original  tables.) 

Column  5  gives  the  discharge  per  foot  of  crest  over  the  experimental 
weir  calculated  by  the  formula 

quantities  in  column  3  being  taken  directly  from  a  table  of  three-halvej^ 

powers. 

Q 
In  column  6  the  actual  velocity  of  approach,  'i'=y>J~^,  is  given, 

^« 
and  in  column  7  the  velocity  head,  A=q  . 

The  discharge  over  the  standard  weir  was  calculated  by  Bazin  by 
using  his  own  formula  and  velocity  of  approach  correction.  He  doe:* 
not  give  the  discharge,  however,  and  we  have  been  obliged  to  work 
back  and  obtain  it  from  the  data  given  for  the  experimental  weir. 

Having  determined  the  actual  discharge  and  the  observed  head,  we 
are  now  at  libert}'  to  assume  such  a  law  of  velocity  of  approach  cor- 
rection in  deducing  our  new  coefficients  as  we  choose.  We  will  there- 
fore deduce  the  coefficients  in  such  form  that  when  applied  to  a  weir 
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EXPERIMENTS  OF  BAZIN   ON   WEIRS  OF  TRAPEZOIDAL  SECTION  WITH  VARYING 

DOWNSTREAM  SLOPE. 


IRR  2C0— 07 f> 


Velocity-of-approach  correction  by  the  Francis  method. 
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EXPERIMENTS  OF  BAZIN  ON  WEIRS  OF  TRIANGULAR  SECTION  WITH  VARYING 

UPSTREAM  SLOPE. 

Velocity-of -approach  correction  by  the  Francis  method. 
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Velocity-of-approach  correction  by  the  Francis  method.      (For  cross  section  see  Pi.  XII.) 
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Veloci^-of-approach  correction  by  the  Francis  method.     (See  also  PI.  XI.) 


WEIRS    OF   IRREGULAR   SECTION.  67 

in  which  there  is  velocity  of  approach  we  may  apply  the  correction 
formula  of  Francis, 


Il=[{D+h)i-h^lK 


A  sufficient  approximation  to  this  formula  for  our  present  purposes 
may  he  obtained  if  we  simply  make 


v' 


wb€re  v  is  the  velocity  of  approach  corresponding  to  the  trial  dis- 
charge for  the  head  Z>,  no  successive  approximations  being  made,  as 
would  be  necessary  to  determine  the  true  head  J^by  the  Francis  cor- 
rection formula. 

For  example,  in  an  extreme  case,  using  a  thin-edged  weir 

O        S  33 

;i=|-= 0.0431     whence    //=i>+2-=  1.0431, 

and  ^=3.547. 

B}'^  the  Francis  correction  formula  we  jdnd,  using  three  successive 
approximations, 

^1  =  3.5183  giving  v=1.7591 

^,=3.5387  giving  7^=1.7694 

^3=3.541  as  the  final  discharge, 

that  the  difference  is  0.11  of  1  per  cent.  We  are  therefore  justified 
in  using  this  method  to  determine  values  of  6^  to  two  places  decimals, 
or  to  within  one-fourth  to  one-half  per  cent. 

We  have  also  used  ^2g=8.02,  as  in  the  reduction  of  the  Cornell 
experiments. 

Column  8  gives  the  corrected  head, 

Column  10  gives  the  final  coefficient  C  deduced  by  the  formula 
Pis.  IV  to  XII  show  the  resulting  discharge  coefficients. 


68        WEIR   EXPERIMENTS,   COEFFICIENTS,   AND   FORMULAS. 


Ba2m*»  experimenU  on  weirs  of  irregular  section. 


Basin's  Series,  No.  86. 
Crest  length,  6.56  feet. 
Crest  height,  2.46  feet. 


CroMSMtlon. 


Basin's  Series.  No.  89. 
Crest  length,  6. 56  feet. 
Cretit  height,  2.46  feet. 
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a  Nappe  free  from  the  crest. 
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Bazin*s  experiments  on  weirs  ofirrefftdar  wrtion— Continued. 


Bazin'fl  Series,  No.  118. 
CieBt  height,  2.468  feet. 
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Basin's  Series,  No.  114. 
Crest  height,  2.46  feet 


Croas  section. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


0.204 

.280 

.352 

.483 

.504 

.578 

.657 

.785 

.810 

.882 

.958 

1.031 

1.112 

1.171 

1.248 

1.801 

1.S84 


0.0921 

.1482 

.2089 

.28497 

.3578 

.4394 

.5325 

.6802 

.7290 

.8283 

.9377 

l.a51l 

1.1727 

1.2672 

1.3858 

1.4889 

1.6282 


2.47 
2.54 
2.59 
2.60 
2.59 
2.60 
2.62 
2.63 
2.63 
2.65 
2.66 
2.68 
2.69 
2.70 
2.73 
2.73 
2.76 


0.2275 

.8764 

.5411 

.7409 

.9267 

1.1424 

1.3952 

1.6511 

1.9173 

2. 1950 

2.4943 

2.8178 

3.1546 

8.4214 

3.7832 

4.0510 

4.4938 


0.056 
.137 
.193 
.266 
.318 
.376 
.446 
.517 
.587 
.655 
.728 
.806 
.883 
.941 
1.021 
1.078 
1.168 


0.204 

0.0921 

2.47 

.280 

.1482 

2.54 

0.0006 

.8526 

.2097 

2.58 

.0011 

.4841 

.2860 

2.59 

.0015 

.5055 

.3594 

2.58 

.0022 

.5802 

.4417 

2.59 

.0031 

.6601 

.5362 

2.60 

.0042 

.7392 

.6353 

2.59 

.oa54 

.Bl.M 

.73.T8 

2.60 

.0068 

.8888 

.8381 

2.62 

.0083 

.9663 

.M94 

2.63 

.0102 

1.0442 

1.0667 

2.64 

.0120 

1.1240 

1. 1917 

2.65 

.0137 

1.1847 

1.2899 

2.65 

.0161 

1.2591 

1.4127 

2.67 

.0181 

1.3191 

1.5149 

2.66 

.0213 

1.4053 

1.6651 

2.70 
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Bazin's  expniments  on  weirs  of  irregiUar section — (Continued. 


Bazin's  Series,  No.  115. 
Crest  height,  2.46  feet 


Observed 
{    head, 

I  weir  I), 
'  in  feet. 


1  * 

1  0. 196 

2  i  .2&1 

3  .842 

4  .415 

5  .  495 

6  I  .566 

7  .638 

8  .716 

9  .  792 

10  .871 

11  '  .948 

12  1.023 

13  1.097 

14  1. 178 

15  1.260 

16  1.330 

17  1.388 

18  j        1.424 

19  1. 467 


2)1 


0.0868 

.1357 

.2001 

.2674 

.3483 

.4258 

.6096 

.6059 

.7049 

.8129 

.9230 

1.0347 

1.1490 

1.2786 

1.4144 

1.5338 

1.6353 

1.6993 

1.7768 


Cron  section. 


C\ 


2.25 
2.41 
2.45 
2.51 
2.50 
2.55 
2.54 
2.56 
2.60 
2.60 
2.60 
2.61 
2.63 
2.M 
2.65 
2.68 
2.69 
2.70 
2.70 


Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

V 

29 

5              %            1 

II 


I 


0.1953 

.3270 

.4902 

.6712 

.8708 

1.0658 

1.2944 

1.5511 

1.8327 

2.1135 

2.4098 

2.7006 

3.0219 

3.8765 

3.7482 

4.1106 

4.3990 

4.5881 

4.797 


0.073 

.120 

.176 

.233 

.290 

.358 

.418 

.487 

.563 

.634 

.706 

.775 

.»19 

.928 

1.009 

1.065 

1.144 

1.18 

1.26 


0.0005 
.0006 
.0013 
.0020 
.0027  [ 
.0037 
.0049 
.0062 
.0078 
.0095 
.0112 
.0134 
.0159 
.0181 
.0202 
.0216 
.0247 


8 


0.196 
.264 
.3425 
.4158 
.4963 
.5680 
.6407 
.7197 
.7969 
.8782 
.9558 
1.0325 
1.1089 
1.1914 
1.276 
1.348 
1.408 
1.446 
1.492 


ifi 


0.0868 
.1357 
.2005 
.2683 

.42M 

.5132 

.6109 

.7115 

.8227 

.9347 

1.0491 

1.1679 

1.2997 

1.4414 

1.5651 

1.6707 

1.7388 

1.8225 


10 

2.25 
2.41 
2.44 
2.50 
2.49 
2.54 
2.52 
2.54 
2..=»8 
2,57 
2..% 
2,57 
2.&^ 
2.59 
2.58 
2.62 
2.62 
2.64 
2.63 


^  -#■«  '< 


Bazin'8  Series,  No.  116. 
Crest  height,  2.46  feet. 


CroOT  seotlon. 


1 

0.177 

0.0745 

2.71 

0.2019 

0.076 

0.177 

0.0745 

2,71    i 

2 

.225 

.1068 

2.83 

.3022 

.112 

.225 

.1068 

2.83 

3 

.296 

.1611 

2.90 

.4672 

.169 

.296 

.1611 

2.90 

4 

.367 

.2224 

Z92 

.6494 

.229 

0.0008 

.3678 

.2232 

2,91 

5 

.435 

.2870 

2.95 

.8467 

.292 

.0013 

.4363 

.2879 

2.94 

6 

.5(M 

.3578 

2.98 

1.0662 

.360 

.0020 

.6060 

.ai99 

2.96 

.537 

.3935 

2.99 

1.1776 

.392 

.0024 

.53»4 

.3957 

2.98    . 

8 

.639 

.5108 

3.01 

1.5376 

.497 

.0089 

.6429 

.6156 

2.98    ! 

9 

.713 

.6021 

3.00 

1.8063 

.669 

.0051 

.7181 

.6064 

2.97 

10 

.781 

.6902 

3.00 

2.0706 

.640 

.0064 

.7874 

.602 

2.96 

11 

.849 

.7823 

3.02 

2.3625 

.713 

.0078 

.8568 

.7933 

2.9S 

12 

.917 

.8781 

3.02 

2.6519 

.793 

.0097 

.9267 

.8925 

2.97 

13 

.986 

.9791 

3.05 

2.9863 

.864 

.0115 

.9975 

.9963 

3.00 

14 

l.ft53 

1.0805 

3.06 

3.3063 

.942 

.0137 

1.0667 

1.1021 

3.01) 

15 

1.120 

1.1853 

3.08 

3.6507 

1.019 

.0162 

1.1362 

1.2108 

8.02 

16 

1.185 

1.28995 

3.09 

3.9859 

1.092 

.0185 

1.2035 

1.3203 

3.02 

17 

1.251 

1.3992 

3.10 

4.8875 

1.169 

.0213 

1.2723 

1.4346 

3.02 

18 

1.317 

1.5114 

3.12 

4.7166 

1.260 

.0243 

1.S413 

1.5529 

3.04 
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BazirCs  experiments  on  iveirs  of  irregular  section — Continued. 


6  3€ 


Bazin 
Crest  ] 

'8  Series,  ^'o.  117. 
height.  2.46  feet. 

• 

Cross  eectlon. 

Period. 
1 

Observed 
bead, 
ex  peri- 
men  (al 
weir  D, 
in  feet. 

ni 

Ci 

Q.  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

b 

r 
6 

7 

■ 

• 

C 

2 

8 

4 

8 

10 

1 

1 

1 
0.158  ,0.062«2 

2.19 

0. 1376 

0.043 

0. 15.S 

0.0628 

1 

2.19 

2 

.204     .09212 

2.64 

.2432 

.091 

.204 

.0921 

2.64 

8 

.•289     .1554 

2.57 

.3994 

.145 

.289 

.  1554 

2.56 

4 

.361     .21691 

2.65 

.5126 

.182 

0.0005 

.3615 

.2178 

2.35 

5 

.426     .27808 

2.73 

.7592 

.263 

.0011 

.4271 

.2791 

2.72 

6 

.494  !  .34724 

2.77 

.9619 

.321 

.0016 

.4956 

.3493 

2.76 

7 

.562 

.42134 

2.83 

1.1924 

.395 

.0025 

.5645 

.4247 

2.81 

8 

.635 

.5060 

2.82 

1.4267 

.461 

.0033 

.6383 

.5096 

2.80 

9 

.708 

.59578 

2.86 

1.7049 

.539 

.0045 

.7125 

.6020 

2.83 

10 

.771 

.  67702 

2.89 

l.^YA) 

.606 

.0058 

.7768 

.6849 

2.86 

n 

.834 

.76168 

2.91 

2.2155 

.674 

.0070 

.8410 

.7713 

2.87 

1      ^2 

.912  1  .87096 

2.93 

2. 5519 

.758 

.0090 

.9210 

.8839 

2.89 

.      13 

.989     .98352 

2.95 

2.9014 

.841 

.0110 

1.0000 

1.0000 

2.90 

14 

1.064   1.0975 

2.95 

3. 2376 

.919 

.0132 

1.0772 

1.1177 

2.90 

15 

1.129  |1.1996 

2.95 

3.6388 

.987 

.0152 

1. 1442 

1.2236  1 

2.89 

16 

1.197   1.3096 

2.97 

3.8895 

1.062 

.0175 

1. 2145 

1.8392 

2.90 

17 

1.267   1.4262 

2.98 

4.2501 

1.139 

.0202 

1.2872 

1.4601  . 

2.91 

18 

1 

1.336  il.5442 

2.99 

4.6172 

1. 214 

.0228 

1.35SH 

1. 5842 

2.91 

1 

Bftdn' 

Crest] 

8  Series,  No.  136. 
ength,  6.519  feet, 
beight,  2.46  feet. 

-*> 

T 

Crest) 

Cross  8 

ection. 

1 

0.183  10.0783 

8.90 

0.305 

0.12 

0.0002 

0. 1832 

0.0783 

8.90 

2 

.244  1  .1206 

8.86 

.467 

.17 

.0004 

.2444 

.1206 

3.87 

3 

.304  '  .1676 

3.85 

.647 

.28 

.0008 

.3048 

.1684 

3.84 

4 

.364     .2196 

3.86 

.M9 

.30 

.0014 

.365^1 

.2206 

3.85 

5 

.424     .2761 

3.88 

1.071 

.37 

.0021 

.4261 

.2781 

3.85 

6 

.484     .3867 

8.87 

•     1.304 

.44 

.0030 

.4870 

.3399 

3.a4 

7 

.542  '  .3990 

3.88 

1.548 

.52 

.0042 

.Me2 

.4036 

3.84 

8 

.697 

.4613 

3.89 

1.793 

.59 

.0054 

.6024 

.4671 

3.84 

9 

.658 

.5338 

3.91 

2.aS8 

.67 

.0070 

.6650 

.64*23 

3.85 

10 

.713 

.6021 

8.92 

2.860 

.  <4 

.0085 

.7215 

.6135 

3.85 

11 

.776 

.6836 

3.93 

2.684 

.83 

.0107 

.7867 

.6982 

3.^4 

12 

.830 

.7562 

8.97 

3.001 

.91 

.0129 

.8427 

.7740 

3.88 

'      13 

.887 

.8354 

8.96 

3.300 

.99 

.0152 

.9022 

.8567 

3.85 

14 

.953 

.9303 

3.98 

3.701 

1.08 

.Ol.sl 

.9711 

.9568 

8.87 

15 

1.010 

1.0150 

3.97 

4.029 

1.16 

.0209 

1.0309 

1.04(»8 

3.86 

16 

1.068 

1.1037 

4.00 

4.417 

1.25 

.0213 

1.0923 

1.1411 

3.87 

17 

1.122 

1.1886 

3.99 

4.748 

1.33 

.0275 

1.1495 

1.2316 

3.86 

18 

1.179 

1.2802 

4.01 

5.133 

1.41 

.0309 

1.2099 

1.3310 

3.86 

^®      . 

1.244 

1.3875 

4.01 

5.564 

1.50 

.03;)0 

1.2790 

1.4446 

3.86 

20 

1.299 

1.4805 

4.01 

5.985 

1.58 

.0388 

1.337S 

1.5477 

3.84 

21 

1.361 

1.6878 

4.03 

6.4as 

l.()8 

.0439 

1.4049 

1.6f>5.4 

3.85 
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Bazin*8  experimenU  on  weirs  of  irregular  section— Contiimed. 


Bazin's  Series,  No.  137. 
Crest  lengrtb,  6.523  feet. 
Crest  heis:ht,  2.46  feet. 


Period. 

1 

Observed 
bead, 
experi- 
mental 
weir  J), 
in  feet. 

0.268 

8 

4 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

r 

1*     • 

2g 

H 

8 
0.2686 

ir» 

C 
10 

1 

6 

0.482 

• 

0.18 

7 

9 

1 

0.1388 

3.47 

0.0006 

0.1395 

3.46 

2 

.332 

.1974 

3.45 

.680 

.24 

.0009 

.3329 

.1922 

3.54 

S 

.891 

.2445 

8.60 

.856 

.80 

.0014 

.3924 

.2454 

3.49 

4 

.451 

.3029 

8.47 

1.051 

.86 

.0020 

.4530 

.3019 

3.45 

5 

.513 

.8674 

3.53 

1.295 

.44 

.0080 

..5160 

.3707 

3.49 

6 

.678 

.4394 

8.51 

1.540 

.51 

.0040 

.5820 

.4440 

3.47 

7 

.637 

.5084 

8.51 

1.788 

.57 

.0051 

.6421 

.5144 

8.47 

8 

.700 

.6857 

3.55 

2.080 

.66 

.0068 

.7068 

.5945 

3.50 

•    9 

.765 

.6692 

3. 56 

2.382 

.74 

.0065 

.7735 

.6797 

8.60 

10 

.822 

.7452 

3.56 

2.652 

.81 

.0102 

.8822 

.7589 

3.49 

11 

.887 

.83M 

8.56 

2.973 

.89 

.0123 

.8993 

.8624 

3.49 

12 

.946 

.9201 

3.62 

3.834 

.98 

.0149 

.9609 

.9420 

3.54 

13 

1.012 

1.0180 

3.59 

8.662 

1.05 

.0171 

1.0291 

1.0438 

8.51 

14 

1.078 

1.1193 

3.61 

4.043 

1.14 

.0202 

1.0982 

1.1506 

3.51 

15 

1.142 

1.2204 

8.60 

4.392 

1.22 

.0231 

1.1651 

1.2575 

3.49 

16 

1.201 

1.3162 

8.62 

4.778 

1.30 

.0263 

1.2278 

1.^1 

3.52 

17 

1.262 

1.4178 

8.62 

5.140 

1.88 

.0296 

1.2916 

1.4686 

3.50 

18 

1.322 

1.5200 

3.64 

5.533 

1.46 

.0331 

1.8661 

1.5778 

3.51 

Bazln's  Series,  No.  188. 
Crest  length,  6.532  feet. 
Crest  height,  1.64  feet. 


CroM  section. 


1 
2 
3 
4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 


0.194 

.263 

.327 

.391 

.447 

.510 

.571 

.626 

.685 

.745 

.807 

.873 

.927 

.992 

1.045 

1.110 

1.176 

1.233 

1.289 

1.355 

1.429 


0.0854 

.1349 

.1870 

.2445 

.2969 

.8642 

.4314 

.4958 

.5670 

.6431 

.7250 

.8157 

.8926 

.9880 

1.0683 

1.1695 

1.2753 

1.3691 

1.4645 

1.5773 

1.7082 


8.67 
3.50 
8.48 
8.50 
3.56 
3.63 
3.62 
8.71 
8.66 
3.69 
3.70 
3.72 
8.?2 
3.76 
3.80 
3.78 
3.79 
8.81 
3.82 
3.82 
3.83 


0.305 
.473 
.661 
.858 
1.064 
1.321 
1.660 
1.838 
2.075 
2.373 
2.683 
3.086 
3.318 
3.715 
4.060 
4.422 
4.8-51 
6.220 
5.577 
6.036 
6. 542 


0.17 

.25 

.33 

.42 

.60 

.61 

.70 

.81 

.89 

.  99 

1.09 

1.21 

1.29 

1.41 

1.51 

1.61 

1.72 

1.82 

1.90 

2.01 

2.13 


0.0004 
.0010 
.0017 
.0027 
.0089 
.0068 
.0076 
.0102 
.0123 
.0152 
.0185 
.0228 
.0259 
.0309 
.0354 
.0403 
.0460 
.0515 
.0561 
.0628 
.0705 


0.1944 

.2640 

.3287 

,3937 

.4519 

.5158 

.5786 

.6362 

.6973 

.7602 

.8256 

.8938 

.9529 

1.0229 

1.0804 

1.1608 

1.2220 

1.2846 

1.3451 

1.4178 

1.4996 


0.0654 

.1357 

.1887 

.2473 

.3089 

.8706 

.4405 

.8072 

.5820 

.6626 

.7507 

.8481 

.9803 

1.0847 

1.1224 

1.2332 

1.3508 

1.4650 

1.5599 

1.6886 

1.8SG2 


3.57 
3.48 
8.45 
3,47 
3.50 
3.66 
3.54 
3.62 
3.56 
3.58 
3,57 
3.58 
3.56 
3.59 
3.62 
3.58 
8.59 
3.59 
8.58 
3.57 
3.56 
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BcasxjCs  experiments  on  weirs  of  irregular  section — Continued. 


Bazin's  Series,  No.  146. 
Crest  length,  6.541  feet. 
Crest  height,  1.64  feet. 


Gross  Motion. 


Period. 

1 

1  Observed 
,    head. 
,  experi- 
mental 

'  weir  A 
1  in  feet. 

1 

Di 

Ci 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

V 

2g 
7 

H 

9 

C 

1 

1        2 

s 

4 

6 

6 

0.32 

* 

8 

10 

1 

0.859 

0.2151 

3.02 

0.649 

■ 
0.0016 

0.8606 

0.2169 

2.99 

2 

1          .424 

.2761 

3.10 

.856 

.42 

.0027 

.4267 

.2790 

8.07 

3 

1          .479 

.3315 

3.18 

1.053 

.50 

.0039 

.4809 

.3335 

3.16 

4 

.547 

.4046 

3.25 

1.316 

.60 

.0056 

.5526 

.4112 

3.20 

5 

.592 

.4636 

3.35 

1.553 

.69 

.0071 

.5994 

.4636 

3.88 

6 

.658 

.5838 

3.38 

1.805 

.78 

•0095 

.6675 

.5447 

8.81 

7 

.720 

.6109 

3.42 

2.090 

.89 

.0123 

.7323 

.6263 

3.34 

8 

.781 

.6902 

3.47 

2.394 

.99 

.0152 

.7962 

.7102 

8.37 

9 

835 

.7631 

8.49 

2.663 

1.07 

.0178 

.8528 

.7878 

3.38 

10 

.902 

.8667 

3.53 

3.025 

1.19 

.0220 

.9240 

.8882 

3.41 

11 

.962 

.9435 

3.53 

3.332 

1.28 

.0255 

.9875 

.9806 

8.40 

12 

1.032 

1.0484 

3.53 

3.707 

1,39 

.0300 

1.0620 

1.0944 

3.89 

13 

1.087 

1.1333 

3.58 

4.045 

1.48 

.0341 

1.1211 

1.1869 

3.41 

14 

1.162 

1.2364 

3.58 

4.403 

1.58 

.0888 

1.1908 

1.2997 

3.89 

15 

1.210 

1.3310 

3.61 

4.801 

1.68 

.0439 

1.2539 

1.4042 

3.42 

16 

1.274 

1.4380 

3.61 

5.198 

1.78 

.0493 

1.3238 

1.6218 

3.42 

17 

1.334 

1.5408 

3.62 

5.575 

1.88 

.0549 

1,3889 

1.6370 

3.40 

18 

1.396 

1.6494 

3.64 

6.006 

1.98 

.0609 

1.4569 

1.7586 

3.42 

19 

1.467 

1.7768 

3.64 

6.479 

2.09 

.0679 

1.5349 

1.9016 

8.41 

Bazin's  Series,  No.  141. 
Crest  length,  6.520  feet. 
Crest  height,  2.46  feet. 


Cross  sectloiL. 


1 

0.215 

0.0997 

8.02 

0.301 

O.ll 

0.0002 

0.2152 

0.0997 

8.02 

2 

;281 

.1490 

8.09 

.460 

.17 

.0004 

.2814 

.1490 

3.09 

3 

.355 

.2116 

3.07 

.650 

.24 

.0009 

.3559 

.2124 

3.06 

4 

.425 

.2771 

3.04 

.842 

.29 

.0013 

.4263 

.2781 

8.02 

5 

.489 

.3420 

3.08 

1.053 

.37 

.0021 

.4911 

.3441 

3.06 

6 

.561 

.4202 

3.08 

1.294 

.43 

.0029 

.6639 

.4235 

8.06 

7 

.624 

.4929 

3.17 

1.662 

.51 

.0040 

.6280 

.4976 

8.14 

8 

.692 

.6757 

3.11 

1.791 

.57 

.0051 

.6971 

.5820 

8.06 

9 

.758 

.6600 

8.12 

2.059 

.64 

.0064 

.7644 

.6678 

3.08 

10 

.822 

.7452 

3.15 

2.347 

.72 

.0081 

.8301 

.7662 

3.10 

11 

.888 

.8368 

3.17 

2.653 

.79 

.0097 

.8977 

.8509 

3.12 

12 

.956 

.9347 

3.19 

2.983 

.87 

.0118 

.9678 

.9523 

3.18 

13 

1.029 

1.0438 

3.17 

8. 909 

.95 

.0140 

1.0480 

1.0652 

8.12 

14 

1.113 

1.1742 

8.20 

3.757 

1.04 

.0168 

1.1296 

1.2012 

3.13 

15 

1.165 

1.2575 

3,21 

4.045 

1.12 

.0195 

1.1845 

1.2884 

3.14 

16 

1.237 

1.3758 

3.20 

4.416 

1.19 

.0220 

1.2590 

1.4127 

3.13 

17 

1.298 

1.4788 

8.22 

4.766 

1.27 

.0251 

1.3281 

1.5218 

3.13 

18 

1.369 

1.6018 

8.22 

5. 152 

1.34 

.0279 

1.3969 

1.6511 

3.12 

19 

1.431 

1.7118 

3.24 

5.540 

1.42 

.0313 

1.4023 

1.7677 

8,13 

20 

1.463 

1.7696 

3.25 

5.752 

1.47 

.0886 

1.4966 

1.8307 

8.14 

iRR  200—07 
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WKIR    EXPERIMENTS,   COEFKICIENTS,   AND   FORMULAS. 


Bazin*$  ex])eri7nenU  on  weirs  o/irregtdar  sedum — Continued. 


Bazin 

's  Series,  No.  142. 

4 

^^^^ 

VJtnnmm^ 

Crwt 

length.  6.11 
height,  2.4 

Observed 
head, 
experi- 
mental 
weir  D, 
in  feet 

123  feet. 
6  feet. 

1 

t 

1 

1 

1 
1 

4 
2.88 

• 

! 

^^^^^S 

^^, 

Crest 

CroM  section. 

Period. 
1 

Q.  flow 
,  per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

V 

H 

^ 

c 

1 

2 

o.:»o 

,        S 

6 

0.17 

7 

8 

9 

10 

1 

1       1 

0.1643 

0.464 

O.O0O4 

0.8004 

0.1643 

2.82 

2 

.369 

.2242 

2.87 

.643 

.23 

.0008 

.3698 

.2251 

2.86 

3 

.447 

oouo 

2.87 

.851 

.29 

.0013 

.4483 

.  HKn 

2.&4 

4 

.509 

.3631 

2.86 

1.038 

.85 

.0019 

.5109 

.8662 

2.W 

5 

.591 

.4M4 

2.88 

1.308 

.43 

.0029 

.5039 

.4578 

2.86 

6 

.6-W 

.6435 

2.86 

1.554 

.50 

.0089 

.6699 

*  vW»^ 

2.83 

7 

.727 

.6199 

2.92 

1.810 

.57 

.0051 

.7327 

.6263 

2.89    ! 

8 

.795 

.7089 

2.94 

2.084 

.64 

.0064 

.8014 

.7155 

2.91 

9 

.861 

.7989 

2.94 

2.349 

.71 

.0078 

.8688 

.8101 

2.90 

10 

.9^ 

.9027 

2.95 

2.664 

.78 

.0095 

.9436 

.9158 

2.91 

11 

1.007 

1.0105 

2.96 

2.980 

.86 

.0115 

1.0186 

1.0286 

2,89 

12 

1.079 

1.1208 

2.98 

3.338 

.94 

.0187 

1.0927 

1. 1427 

2.92 

18 

1.149 

1.2316 

2.98 

3.665 

1.01 

.0159 

1.1649 

1.2575 

2.92 

14 

1.222 

1.3508 

2.99 

4.087 

1.10 

.0188 

1.2408 

1.3824 

2.92    , 

15 

1.285 

1. 4567 

3.00 

4.370 

1.17 

.0213 

1.8063 

1.4925 

2.93 

16 

1.362 

1.5895 

3.00 

4.770 

1.25 

.0248 

1.3863 

1.6317 

2.92 

17 

1.430 

1,7100 

3.01 

6.147 

1.30 

.0263 

1.4568 

1.7569 

2.93    ' 

Bazin' 

8  Series,  N 

0.  139. 

"W 

^^ 

Oest  ] 

length,  6.5 
tieight.  1.6 

D.190 

32  feet. 
4  feet. 

0.0828 

m»»^ 

Crest  1 

GroMflf 

action. 

1 

3.66 

0.303 

0.17 

0.0OO4 

0.1904 

0.0828 

3.66 

2 

.253 

.1273 

3.68 

.467 

.25 

.0010 

.2540 

.1280 

3.66 

3 

.312 

.1743 

3.72 

.647 

.33 

.0017 

.3137 

.1769 

3.68 

4 

.875 

.2297 

3.66 

.841 

.42 

.0027 

.3777 

.2323 

3.62 

5 

.434 

.2860 

3.73 

1.067 

.52 

.0042 

.4382 

.2899 

3.68 

6 

.500 

.3536 

3.72 

.1.317 

.62 

.0060 

.5060 

.3600 

8.66 

7 

.552 

.4101 

8.78 

1.650 

.71 

.0078 

.6698 

.4191 

3.70 

8 

.615 

.4823 

3.76 

1.812 

.80 

.0099 

.6*249 

.4941 

3.67 

9 

.667 

.5447 

3.82 

2.081 

.90 

.0126 

.6796 

.5607 

3.71 

10 

.733 

.6276 

3.79 

2.380 

1.00 

.0155 

.7485 

.6482 

3.67 

11 

.798 

.7128 

3.80 

2.709 

1.11 

.0192 

.8172 

.7385 

3.67 

12 

.852 

.7865 

3.84 

3.022 

1.21 

.0228 

.8748 

.8185 

3.69 

13 

.915 

.8753 

3.86 

3.378 

1.32 

.0271 

.9421 

.9143 

3.68    ' 

14 

.969 

.9538 

8.87 

3.692 

1.41 

.0809 

.9961 

.9940 

3.71 

15 

1.023 

1.0347 

3.92 

4.038 

1.62 

.0369 

1.0689 

1.0897 

3.71 

16      ' 

1.092 

1.1411 

3.90 

4.446 

1.63 

.0413 

1.1338 

1.2060 

3.68 

17 

1. 151 

1.2348 

8.90 

4.816 

1.72 

.0460 

1. 1970 

1.3096 

3.68 

18 

1.210 

1.3310 

3.fM 

5.240 

1.84 

.0626 

1.2626 

1.4194 

8.69 

19 

1.258 

1.4110 

3.95 

6.570 

1.92 

.0678 

1.3158 

1.5080 

3.69 

20      i 

1.326  j 

1. 5269 

3.93 

6.013 

2.03 

.0641 

1.8901 

1.6888 

3.67 

21       1 

1.394 

1 

1.6459 

8.93 

6.484 

2.13 

.0706 

1.4646 

1.7714 

3.66 

1 
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Bonn* 8  experiments  on  weirs  of  irregtdar  secrton— Continued. 


Bazin'8  Series,  No.  140. 
Ciest  lengrtb,  6.532  feet. 
Crest  height,  1.64  feet 


Cross  Mction. 


Period. 

Observed 
head, 
expen- 
mental 
weir  D, 
in  feet. 

Dt 

c, 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

V 

2(7 

H 

^ 

C 

1 

2 

8 

4 

6 

• 

7 

8 

9 

10 

1 

0.192 

0.0835 

8.77 

0.315 

0.17 

0.000^ 

0.1924 

0.0841 

3.74 

2 

.252 

.1265 

3.74 

.473 

.25 

.0010 

.2530 

.1278 

3.72 

3 

.306 

.1709 

3.75 

.641 

.33 

.0017 

.3097 

.1726 

3.71 

4 

.371 

.2260 

8.71 

.838 

.42 

.0027 

.3727 

.2278 

3.68 

6 

.436 

.2879 

3.77 

1.086 

.52 

.0042 

.4-102 

.2919 

3.72 

6 

.488 

.3399 

3.74 

1.276 

.60 

.0056 

.4936 

.3472 

3.66 

7 

.549 

.4068 

3.81 

1.661 

.71 

.0078 

.5568 

.4167 

3.73 

8 

.604 

.4694 

3.82 

1.792 

.80 

.0099 

.6139 

.4811 

3.72 

9 

.664 

.5411 

3.83 

2.072 

.90 

.0126 

.6766 

.6570 

3.72 

10 

.719 

.6096 

3.84 

2.342 

•  99 

.0162 

.7342 

.6289 

3.72 

11 

.785 

.6956 

3.88 

2.700 

1.11 

.0192 

■  .8042 

.7209 

3.74 

12 

.837 

.7668 

8.88 

2.968 

1.20 

.0224 

.8594 

.7961 

3.73 

13 

.905 

.8610 

3.92 

3.375 

1.32 

.0271 

.9321 

.8998 

3.75 

14 

.061 

.9421 

3.90 

3.674 

1.41 

.a%9 

.9919 

.9880 

3.72 

15 

1.023 

1.0347 

3.95 

4.069 

1.53 

.0864 

1.0694 

1.0698 

3.73 

16 

1.080 

1.1224 

3.93 

4.402 

1.62 

.0408 

1.1208 

1.1869 

3.71 

17 

1.143 

1.2220 

3.97 

4.843 

1.74 

.0471 

1.1901 

1.2981 

3.73 

18 

1.195 

1.8063 

3.96 

5.187 

1.83 

.0521 

1.2471 

1.3925 

3.72 

19 

1.254 

1.4043 

8.97 

5.558 

1.92 

.0578 

1.3113 

1.6011 

3.70 

20 

1.316 

1.5097 

3.99 

6.024 

2.03 

.0641 

1.8801 

1.6211 

3.72 

21 

1.375 

1.6123 

4.01 

6.456 

2.14 

.0712 

1.4462 

1.7388 

3.71 

Bazin'8  Series,  No.  147. 
Crest  length,  6.536  feet. 
Crest  height.  2.46  feet. 


CrooB  sectton. 


1 

0.231 

0.1110 

2.75 

0.306 

0.11 

0.0002 

0.2312 

0. 1110 

2.75 

2 

.808 

.1709 

2.85 

.486 

.18 

.0005 

.3085 

.1709 

2.84 

3 

.373 

.2278 

2.86 

.652 

.23 

.0008 

.3738 

.2287 

2.86 

4 

.438 

.2899 

2.97 

.861 

.30 

.0014 

.4394 

.2909 

2.96 

5 

.503 

.a568 

3.02 

1.078 

.37 

.0021 

.5051 

.3589 

3.00 

6 

.569 

.4292 

3.13 

1.343 

.44 

.0080 

.6720 

.4326 

3.10 

7 

.687 

.5084 

3.20 

1.626 

.64 

.0045 

.6415 

.6132 

3.17 

8 

.681 

.5620 

3.24 

1.821 

.58 

.0052 

.6862 

.5682 

3.20 

9 

.734 

.6289 

3.34 

2.109 

.66 

.0068 

.7408 

.6378 

3.31 

10 

.797 

.7116 

3.40 

2.417 

.74 

.0083 

.8053 

.7223 

3.36 

11 

.846 

.7768 

3.44 

2.673 

.81 

.0102 

.8552 

.7906 

3.38 

12 

.898 

.8510 

3.53 

3.004 

.89 

.0123 

.9103 

.8681 

8.46 

13 

1 

.953 

.9303 

3.57 

3.320 

.97 

.0146 

.9676 

.9523 

8.49 

14 

1.016 

1.0226 

3.63 

3.703 

1.06 

.0175 

1.0825 

1.0484 

3.53 

16 

1.063 

1.0960 

3.67 

4.087 

1.15 

.0206 

1.0830 

1.1286 

3.58 

16 

1. 115 

1. 1774 

3.73 

4.401 

1.22 

.0231 

1.1381 

1.2140 

3.62 

17 

1.165 

1.2575 

3.79 

4.775 

1.31 

.0267 

1. 1917 

1.3013 

3.67 

18 

1.217 

1.3426 

3.83 

5.132 

1.40 

.03XX) 

1.2475 

1.3926 

3.68 

19 

1.265 

1.4228 

8.85 

5.467 

1.47 

.0336 

1.2986 

1.4805 

3.70 

20 

1.332 

1.5373 

3.89 

6.991 

1.58 

.0388 

1.3708 

1.6053 

3.73 

21 

1.394 

1.6459 

3.98 

6.667 

1.68 

.0439 

1.4379 

1.7244 

3.81 

76  WKIB   EXP£BIB1£NTS,  COEFFICIENTS,  AND  F0BMULA8. 

liazin*8  experimenU  on  weirs  of  irregular  section — Continaed. 


Bazln's  Series,  No.  U9. 
Crest  length,  6.518  feet 
Crest  height,  2.46  feet 


Cro«  section. 


Period. 


Obsenred 

head. 

experi- 
mental 

lA 

Ci 

weir  I>, 

iu  feet 

1 

\t 


1 

2 
3 
A. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 


0.248 

.317 

.390 

.455 

.521 

.585 

.653 

.705 

.766 

.818 

.882 

.942 

•  •'99 

1.051 

1.108 

1.165 

1.209 

1.281 

1.330 

1.385 

1.446 


Q,  flow 
per  foot 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

6 


0.1235 

.  1785 

.2436 

.3070 

.8761 

.4475 

.6277 

.5920 

.6706 

.7398 

.8283 

.9143 

.9985 

1.0774 

1.1584 

1.2575 

1.3294  , 

1.4499  { 

1.5338  I 

1.6300 

1.7388 


2.56 
2.58 
2.67 
2.78 
2.82 
2.89 
2.97 
3.00 
8.08 
8.16 
8.28 
8.30 
8.36 
8.39 
8.45 
8.49 
8.62 
8.57 
8.60 
8.63 
3.67 


0.816 
.462 
.651 
.838  i 
1.060  ■ 
1.296 
1.568 
1.776 
2.067 
Z888 
2.674 
8.016 
8.856 
8.627 
4.002 
4.397 
4.682 
5.177 
5.508 
5.917 
6.886 


0.12 

.17 

.23 

.29 

.36 

.48 

.51 

.56 

.64 

.71 

.80 

.89 

.97 

1.03 

1.12 

1.20 

1.27 

1.88 

1.45 

1.54 

1.64 


2g 


H 


8 


O.O002 
.0004 
.0006  , 
.0013  ! 
.0000  I 
.0090  I 
.0040  I 
.0049 
.0064 
.0078  I 
.0099 
.0123 
.0146 
.0165 
.0195 
.0224 
.0251 
.0296 
.0327 
.0369 
.0418 


fit 


0.2482 

.3174 

.8908 

.4563 

.5230 

.5860  ; 

.6570  i 

.7099 

.7724 

.8258 

.8979 

.9543 

1.0156 

1.0665 

1.122S 

1.1874 

1.2341 

1.8106 

1.3627 

1.4219 

1.4878 


0.1285 

.1785 

.2445 

.3080 

.3782 

.4475 

.5325 

.5983 

.6783 

.7507 

.8509 

.9318 

1.0241 

1.1006 

1.1885 

1.2982 

1.3708 

1.6011 

1.5912 

1.6956 

1.8151 


Bazin's  Sorles,  No.  150. 
Crest  length,  6.518  feet 
Crest  height,  2.46  feet 


CrcMBMction. 


1 

0.248 

0. 1235 

2.53 

0.314 

0.12 

0.0002 

0.2482 

0.1235 

2.54 

2 

.323 

.1836 

2.65 

.488 

.16 

.0004 

.8234 

.1836 

2.66 

3 

.379 

.2333 

2.78 

.648 

.23 

.0006 

.3798 

.2342 

2.77 

4 

.459 

.3110 

2.82 

.877 

.80 

.0014 

.4604 

.3120 

2.81 

5 

.  512 

.3664 

2.91 

1.065 

.36 

.0020 

.5140 

.3685 

2.89 

6 

.586 

.44M6 

2.96 

1.329 

.43 

.0029 

.5889 

.4521 

2.94    . 

7 

.637 

.508-1 

3.07 

1.560 

.50 

.0039 

.6409 

.5132 

3.04 

8 

.698 

.  58;J2 

3.12 

1.819 

.57 

.0051 

.7031 

.5895^ 

3.09 

9 

.751 

.tWi08 

8.18 

2.070 

.64 

.0064 

.7574 

.6587 

3.14    . 

10 

.814 

.7344 

3.26 

2.393 

.73 

.0083 

.8223 

.7452 

3.21 

11 

.869 

.8101 

3.31 

2.681 

.80 

.0099 

.8789 

.8241 

3.25 

12 

.928 

.8940 

3.37 

3.013 

.89 

.0123 

.9408 

.9114 

3.31 

13 

.982 

.9732 

3.42 

3.328 

.97 

.0146 

.9966 

.9955 

3.34 

14 

1.043 

1.06.V2 

3.47 

3.713 

1.06 

.0175 

1.0605 

1.0913 

3.40 

15 

1.095 

1. 1459 

3.51 

4.087 

1.13 

.0199 

1.1149 

1. 1774 

3.43 

IG 

1.152 

1.2364 

3.56 

4.414 

1.22 

.0231 

1. 1761 

1.2737 

3.46 

17 

1.215 

i.3:m 

3.58 

4.797 

1.30 

.0263 

1.2413 

1.3825 

3.47 

18 

1.259 

1.4127 

3.63 

5.128 

1.38 

.0296 

1.2856 

1.4584 

S.51 

19 

1.315 

1.50S0 

3.65 

5. 512 

1.46 

.0331 

1.3481 

1.5651 

3.52 

20 

1.323 

1.521S 

3.65 

5.548 

1.47 

.0896 

1.3566 

1.5807 

8.51 

21 

1.380 

1.6211 

3.68 

5.962 

1.55 

.0374 

1.4174 

1.6868 

3.M 

22 

1.439 

1.72t)2 

3.73 

6.416 

1.64 

.0418 

1.4808 

1.8023 

3.56 

10 


2.56 
2.59 
2.66 
2.T2 
2.80 
2.89 
2.94 
2.97 
3.a'> 
3.11 
3.14 
3.23 
3.28 
8.80 
3.37 
3.40 
3.42 
8.45 
3.46 
8.49 
8.52 
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Bazin^s  experiments  on  weirs  of  irregular  section — Continued. 


Bazin's  Series,  No.  151. 
Crest  length,  6.560  feet. 
Crest  height,  2.46  feet. 


CroHsectloii. 


Period. 

Observed 
head, 
experi- 
mental 
weir  D, 
in  feet. 

2?i 

Ci 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

V 

2g 

H 

Hi 

0 

C 

1 

1 

2 

0.201 

8 

4 

5 

6 

7 

0.0001 

8 

10 

2.71 

0.0901 

2.T1 

0.244 

0.09 

0.2011 

0.0901 

2 

.240 

.1176 

2.81 

.329 

.12 

.0002 

.2422 

.1191 

2.76 

3 

.307 

.1701 

2.79 

.474 

.17 

.0004 

.3074 

.1701 

2.79 

4 

.391 

.2446 

2.79 

.684 

.24 

.0009 

.3919 

.2454 

2.79 

5 

.445 

.2969 

2.92 

.867 

.80 

.0014 

.4464 

.2979 

2.91 

6 

.614 

.3685 

2.95 

1.089 

.37 

.0021 

.5161 

.8707 

2.94 

7 

.587 

.3985 

2. 98 

1.174 

.39 

.0024 

.5394 

.8957 

2.97 

8 

.673 

.4337 

3.05 

1.824 

.43 

.0030 

.5760 

.4371 

3.03 

9 

.643 

.6156 

3.09 

1.594 

.51 

.0040 

.6470 

.6204 

3.06 

10 

.695 

.5795 

3.20 

1.856 

.59 

.0054 

.7004 

.5857 

3.17 

11 

.756 

.6574 

3.24 

2.129 

.66 

.0068 

.7628 

.6665 

3.19 

12 

.800 

.7156 

3.30 

2.362 

.72 

.0081 

.8081 

.7263 

3.25 

13 

.826 

.7507 

3.81 

2.486 

.76 

.0090 

.8350 

.7681 

3.26 

14 

.867 

.8073 

8.86 

2.712 

.81 

.0102 

.8772 

.8213 

3.30 

15 

.921 

.8839 

3.89 

2.997 

.89 

.0123 

.9333 

.9013 

3.32 

16 

.975 

.9628 

3.46 

8.332 

.97 

.0146 

.9896 

.9850 

3.38 

17 

1.027 

1.0406 

3.51 

3.668 

1.04 

.0168 

1.0438 

1.0667 

3.47 

18 

1.090 

1.1380 

3.52 

4.013 

1.18 

.0199 

1.1099 

1.1695 

3.43 

19 

1.112 

1.1727 

3.57 

4.177 

1.17 

.0218 

1.1333 

1.2060 

8.46 

20 

1.140 

1.2172 

3.60 

4.382 

1.22 

.0231 

1.1631 

1.2543 

3.50 

21 

1.209 

1.3294 

3.61 

4.801 

1.31 

.0267 

1.2857 

1.3741 

3.49 

22 

1.248 

1.3942 

3.64 

5.060 

1.36 

.0288 

1.2768 

1.4431 

3.51 

23 

1.314 

1.5063 

3.68 

5.557 

1,47 

.0336 

1.3476 

1.6651 

3.55 

24 

1.362 

1.5721 

3.71 

6.825 

1.52 

0359 

1.3879 

1.6362 

3.56 

25 

1.416 

1.6850 

3.75 

6.337 

1.64 

.0418 

1.4678 

1.7604 

3.60 
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Bazin*a  experimenU  on  toein  of  irrfgular  section — Continaed. 


Buln' 

a  Series,  No.  158. 

T" 

Crest  length.  6.616  (e«t. 

U/m. 

^^^ 

Crest  height.  2.46  fe«t. 

^^^ 

^9t^ 

Cromwteaan. 

Period. 

Observed 
1    head, 
experi- 
mental 

weir  A 
,  In  feet. 

/)• 

^1 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

V 

H 

H« 

c 

1 

1  _    * 

1 

4 

6 

6 

7 

8 

• 

10 

1 

0.287 

0. 1164 

2. 73 

0.814 

0.12 

0.0002  ;  0.2372 

1 

0.1164 

1  *-•" 

2 

.801 

.1661 

2.77 

.457 

.16 

.0004       .8014 

.1651 

!    2.77 

3 

.872 

.2269 

2.79 

.688 

.22 

.0008       .3728 

.2278 

2.7ti 

4 

.873 

.2278 

2.88 

.646 

.28 

.0008 

.8788 

.2287 

2.82    ' 

6 

.440 

.2919 

2.90 

.847 

.29 

.0018       .4413 

.2929 

2.89 

6 

.606 

.3689 

2.98 

1.062 

.36 

.0019 

.6069 

.3610 

2.91 

7 

.676 

.4871 

8.00 

1.811 

.48 

.0090 

.6790 

.4406 

;   2.9(> 

8 

.637 

.6084 

3.07 

1.660 

.60 

.0089 

.6409 

.5132 

3.01 

9 

.  696 

.6807 

8.10 

1.801 

.67 

.0051 

.7011 

.6870 

3.07 

10 

.701 

.6870 

8.10 

1.820 

.58 

.0062 

.7062 

.6933 

3.07 

11 

.760 

.6626 

3.16 

2.086 

.66 

.0066 

.7666 

.6717 

3.10 

12 

.762 

.6662 

3.16 

2.101 

.66 

.0066 

.7686 

.6743 

3.12 

13 

.814 

.7344 

3.20 

2.849 

.72 

.0081  !    .8221 

.7462 

3.15 

14 

.879 

.8241 

3.25 

2.678 

.80 

.0099       .8889 

.8381 

3.20 

16 

.987 

.9071 

3.29 

2.984 

.88 

0120       .9490 

.9245 

3.23 

16 

.993 

.9896 

3.81 

8.807 

.96 

.0143     1.0073 

1.0105 

3.27 

17 

1.001 

1.0016  ! 

3.33 

8.380 

.96 

.0143  .  1.0163 

1.0226 

3.26 

18 

1.066 

1.0836 

8.40 

8.672 

1.05 

.0171     1.0?21 

1.1099 

3.31 

19 

1.102 

1.1669  1 

8.41 

8.966 

1.11 

.0192     1.1212 

1 

1.1869 

3.33 

20 

1.170 

1.2666  1 

3.46 

4.3SM 

1.21 

.0228     1.1928 

1.3030 

8.37 

21 

1.226 

1.3675  , 

3.48 

4.733 

1.28 

.0265     1.2615 

1.3992 

3.88 

22 

1.290 

1.4662 

8.51 

6.169 

1.38 

.0296  ;  1.3196 

1.5166 

3.40 

23 

1.289 

1.4686 

3.62 

6.189 

1.87 

.0292     1.3182 

1.6132 

3.40 

24 

1.347 

1.5634 

3.63 

6.607 

1.46 

.0327 

1.8791 

1.6193 

3.40 

26 

1.404 

1.6636 

8.68 

6.943 

1.54 

.0869 

1.4409 

1.7298 

3.44 

26 

1.436 

1 

1.7208 

1 

8.58 

6.168 

1.68 

.0388 

1.4748 

1.7914 

3.44 

WEIRS   OF  IBKEOULAR  SECTION. 


79 


Bcuin*8  experiments  on  weirs  ofirregrdar  section — Continued. 


Bazin'8  Series,  No.  154. 
Crest  length,  6.616  feet. 
Crest  height,  2.46  feet. 


Cross  section. 


Period. 

1 

Observed 
head, 
experi- 
mental 
weir  D, 
in  feet. 

i>» 

Ci 

Q,flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

t? 

2y 

H 

Hi 

C 

1 

2 
0.286 

8 

0. 1147 

4 
2.70 

6 

0.311 

e 

7 

8 

9 

10 

1 

0.12 

0.0002 

0.2632 

0.1349 

2.30 

2 

.306 

.1709 

2.74 

.469 

.17 

.wm 

.8084 

.1709 

2.74 

3 

.873 

.2278 

2.83 

.645 

.23 

.0008 

.8738 

.2287 

2.82 

4 

.447 

.2989 

2.85 

.862 

.29 

.0013 

.4483 

.2999 

2.84 

6 

.608 

.3621 

2.95 

.  1.068 

.36 

.0020 

.6100 

.3642 

2.94 

6 

.577 

.4882 

2.97 

L801 

.37 

.0021 

.5791 

.4406 

2.96 

7 

.643 

.5156 

3.04 

1.569 

.51 

.0040 

.6470 

.5204 

3.02 

8 

.706 

.5983 

3.07 

1.821 

.57 

.0061 

.7111 

.6996 

3.04 

9 

.760 

.6626 

3.17 

2.102 

.65 

.0066 

.7666 

.6717 

3.11 

10 

.823 

.7466 

3.20 

2.389 

.73 

.0083 

.8318 

.7676 

3.16 

11 

.888 

.8868 

3.20 

2.678 

.80 

.0099 

.8979 

.8609 

3.15 

12 

.946 

.9201 

8.24 

2.961 

.87 

.0118 

.9578 

.9876 

3.18 

18 

1.011 

1.0165 

8.28 

3.884 

.96 

.0143 

1.0253 

1.0377 

8.21 

14 

1.075 

1.1146 

3.31 

8.674 

1.08 

.0165 

1.0915 

1.1396 

3.22 

16 

1.138 

1.2140 

3.86 

4.066 

1.13 

.0199 

1.1579 

1.2461 

3.26 

16 

1.196 

1.3063 

8.37 

4.415 

1.20 

.0224 

1.2174 

1.3426 

3.29 

17 

1.250 

1.8975 

8.40 

4.760 

1.28 

.0256 

1.2755 

1.4397 

3.31 

18 

1.810 

1.4994 

3.43 

5.145 

1.36 

.0288 

1.8888 

1.5494 

3.32 

19 

1.870 

1.6085 

3.45 

5.520 

1.44 

.0822 

1.4022 

1.6601 

8.32 

20 

1.480 

1.7100 

3.48 

5.951 

1.53 

.0364 

1.4664 

1.7760 

3.35 

80 
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Bazin*$  experiments  on  weirs  ofirregulaT  sedion — Continued. 

Buin's  Series,  No.  IM. 
Crest  height,  2.46  feet. 
Crest  width,  0.66  foot. 
Upstream  slope,  i  to  1. 
Downstream  slope,  5  to  1. 


Period. 

Observed 
head, 
expert- 
mental 
weir  J), 
in  feet. 

i)* 

A 

Q,  flow 
per  foot, 
experi- 
mental 
weir.  In 
cubic  feet 
per 
second. 

1 

S 

a 

4 

6 

1 

0.246 

0.1220 

2,70 

0.387  > 

2 

.311 

.1784 

2.80 

.486  1 

8 

.382 

.2361 

2.84 

.671 

4 

.446 

.2979 

2.90 

.  864 

5 

.506 

.3621 

2.91 

1.054 

6 

.576 

.4371 

2.95 

1.289 

7 

.688 

.6096 

8.01 

1.634 

8 

.708 

.5895 

806 

1.804 

9 

.764 

.6678 

3.10 

2.070 

10 

.884 

.7637 

3.13 

2.384 

11 

.8868 

8.17 

2.653 

12 

.966 

.9347 

8.24 

3.028 

18 

1.018 

1.0272 

8.22 

3.309 

14 

1.074 

1.1130 

3.80 

8.673 

15 

1.139 

1.2166 

3.29 

3.  VvV 

16 

1.203 

1.8194 

3.31 

4.367 

17 

1.267 

1.4262 

3.34 

4.764 

18 

1.841 

1.5529 

3.36 

5.218 

19 

1.894 

1.6459 

3.36 

5.530 

20 

1.467 

1.7587 

3.39 

5.962 

1 

0.12 

.17 

.24 

.30 

.36 

.42 

.49 

.57 

.64 

.72 

.79 

.88 

.95 

1.04 

1.11 

1.19 

1.26 

1.37 

1.43 

1.52 


2P 


0.0002 
.0004 
.0009 

.0014 
.0020 
.0027 
.0087 
.0051 
.0064 
.0061 
.0097 
.0120 
.0140 
.0168 
.0192 
.0220 
.0247 
.0292 
.0818 
.0359 


H 


0.2462 

.3114 

.8829 

.4474 

.5100 

.5787 

.6417 

.7061 

.7704 

.8421 

.8977 

.9680 

1.0820 

1.0906 

1.1582 

1.2250 

1.2917 

1.3702 

1.4258 

1.4929 


H^ 


.2870 

.2969 
.3642 
.4406 
.5144 
.  09DO 

.6757 

.7727 

.8510 

.9524 

1.0184 

1.1396 

1.2462 

1.3558 

1.4686 

1.6085 

1.7028 

1.8241 


2.83 
2.89 
Z89 
2.92 
2.98 
3.03 
3.06 
3.08 
8.12 
3.18 
8wl6 
3.22 
3.21 
3.22 
8.24 
3.25 
3.25 
8.27 


0 

10 

0.1220 
ATM 

2.76 
1    2.80 

Basin's  Series,  No.  168. 
Crest  length,  6.520  feet. 
Crest  height,  2.46  feet 


Crowwofelon. 


1 

0.234 

0.1132 

2.79 

0.316 

0.12 

0.0002 

0.2342 

0.1132 

2.79 

2 

.312 

.1743 

2.72 

.474 

.17 

.0004 

.3124 

.1743 

2.72 

3 

.383 

.2370 

2.77 

.656 

.23 

.0006 

.8838 

.2379 

2,76 

4 

.457 

.3090 

2.79 

.862 

.29 

.0013 

.4583 

.3100 

2.78 

5 

.530 

.3858 

2.81 

1.085 

.36 

.0020 

.5820 

.3880 

2.80    1 

6 

.600 

.4648 

2.82 

1.311 

.43 

.0080 

.6030 

.4683 

2.80    ' 

7 

.672 

.5509 

2.86 

1.576 

.50 

.0039 

.6799 

.5567 

2.84 

8 

.733 

.6276 

2.90 

1.821 

.57 

.0051 

.7381 

.6340 

2.87 

9 

.799 

.7142 

2.91 

2.078 

.64 

.0064 

.8054 

.7223 

2.88 

10 

.860 

.7975 

2.95 

2.354 

.71 

.0078 

.8678 

.8087 

2.91 

11 

.930 

.8969 

3.00 

2.691 

.79 

.0097 

.9897 

.9114 

2.96 

12 

QUA 

.9761 

3.04 

2.967 

.86 

.0116 

.9956 

.9925 

2.99 

13 

1.055 

1.0836 

3.10 

3.348 

.95 

.0140 

1.0690 

1.1058 

3.08 

14 

1.125 

1.1933 

3.12 

3. 713 

1.04 

.0168 

1.1418 

1.2204 

8.04 

15 

1.177 

1.2769 

3.15 

4.022 

1.10 

.0186 

1.1966 

1.8029 

3.08 

16 

1.243 

1.3858 

3.19 

4.434 

1.20 

.0224 

1.2654 

1.4228 

3.12 

17 

1.297 

1.4771 

3.22 

4.766 

1.27 

.0251 

1.3221 

1.5200 

8.14 

18 

1.361 

1.5878 

3.25 

5.168 

1:35 

.0288 

1.3898 

1.6370 

8.16 

19 

1.412 

1.6779 

3.30 

5.544 

1.48 

.0848 

1.4468 

1.7406 

3.18 

20 

1.457 

1.7587 

3.32 

5.839 

1.49 

.0345 

1.4916 

1.8215 

3.22 
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Bazin*8  experiments  on  weirs  of  irregular  section — Ck)ntinued. 


Baain's  Series,  No.  159. 
Crest  length,  6.511  feet. 
Crest  height,  2.46  feet. 


»tV4 


Croea  section. 


Period. 

Observed 
head, 
experi- 
mental 
weir  D, 
in  feet. 

i)» 

t 

0 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

V 

2i/ 

H 

ifl 
9 

C 

1 

2 

« 

4 

6 

0.303 

« 

7 

0.0002 

» 

10 

2.68 

1 

0.234 

0.1132 

2.68 

0.11 

0.2342 

0. 1132 

2 

.804 

.1676 

2.75 

.462 

.17 

.0004 

.3044 

.1676 

2.74 

3 

.379 

.2333 

2.82 

.667 

.23 

.0008 

.3798 

.2342 

2.80 

4 

.387 

.2408 

2.82 

.680 

.24 

.0009 

.3879 

.2417 

2.81 

5, 

.457 

.3090 

2.81 

.868 

.30 

.0014 

.4584 

.3100 

2.80 

6 

.516 

.8707 

Z91 

1.079 

.36 

.0020 

.6180 

.  3728 

2.89 

7 

.526 

.3815 

2.84 

1.085 

.36 

.0020 

.5280 

.3836 

2.88 

8 

.599 

.4636 

2.82 

1.308 

.43 

.0030 

.6020 

.4671 

2.81 

9 

.664 

.5411 

2.87 

1.553 

.50 

.0039 

.6679 

.5460 

2.84 

10 

.670 

.5484 

2.83 

1.652 

.49 

.0037 

.6737 

.5533 

2.80 

11 

.735 

.6302 

2.88 

1.813 

.56 

.0049 

.7399 

.6366 

2.85 

12 

.797 

.7115 

2.94 

2.092 

.64 

.0064 

.8034 

.7196 

2.91 

13 

.861 

.7989 

2.99 

2.389 

.72 

.0081 

.8693 

.8101 

2.95 

14 

.876 

.8199 

2.94 

2.411 

.72 

.0081 

.8848 

.8311 

2.90 

15 

.935 

.9042 

2.93 

2.649 

.78 

.0095 

.9445 

.9172 

2.89 

16 

.994 

.9910 

8.01 

2.983 

.86 

.0115 

1.0055 

1.009 

2.96 

17 

1.068 

1.1037 

8.06 

8.333 

.94 

.0137 

1.0817 

1.1255 

2.96 

18 

1.126 

1.1948 

3.10 

3.704 

1.03 

.0165 

1.1425 

1.2204 

3.04 

19 

1.145 

1.2252 

3.05 

3.751 

1.04 

.0168 

1. 1618 

1.2526 

3.00 

20 

1.198 

1.3112 

3.08 

4.035 

1.10 

.0188 

1.2168 

1.3425 

3.00 

21 

1.261 

1.4161 

3.11 

4.416 

1.19 

.0220 

1.2830 

1.4533 

3.03 

22 

1.320 

1.6166 

3.15 

4.777 

1.27 

.0251 

1  »151 

1.5599 

3.06 

23 

1.332 

1.6373 

3.13 

4.820 

1.27 

.0251 

1.3571 

1.5808 

8.05 

24 

1.389 

1.6870 

3.14 

5.150 

1.33 

.0275 

1.4165 

1.6850 

3.06 

25 

1.445 

1.7370 

3.19 

5.551 

1.42 

.0313 

1.4768 

1.7932 

3.09 

26 

1.456 

1.7569 

3.19 

5.614 

1.43 

.0348 

1.4908 

1.8188 

3.09 
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BaemU  ewpenmenU  on  weir»  of  irregular  section — Continued. 

Basin**  Series,  No.  160. 
Crest  helcrht,  2.46  feet. 
Crest  width,  1.81  feet. 
Upstream  slope,  i  to  1. 
Downstream  slope,  6  to  1. 


I 
Period.  I 


- 1 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Observed 
head, 
experi- 
mental 
weir  D, 
in  feet. 

/>i 

r, 

Q.  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

V 

t^ 
^ 

H 

ifi 

C 

t 

S 

4 
2.81 

& 

6 

7 

0.0018 

8 

9 

0.3039 

10 

0.461 

0.3029 

0.8540 

0.29 

0.4523 

2.80 

.522 

.3772 

2.82 

1.0637 

.36 

.0020 

.5240 

.3793 

,    2.80 

.593 

.4667 

2.84 

1.2970 

.42 

.0027 

.5967 

.4601 

2.82 

.663 

.5399 

2.88 

1.5549 

.50 

.0039 

.6669 

.5447 

2.86    , 

.736 

.6302 

2.89 

1.8213 

.57 

.0061 

.7401 

.6366 

2.86    1 

.798 

.7128 

2.91 

2.0742 

.64 

.0064 

.8(H4 

.7209 

2.88 

.863 

.8017 

2.92 

2.3410 

.70 

.0076 

.8706 

.8129 

2.88 

.930 

.8969 

2.97 

2.6638 

.78 

.0095 

.9395 

.9100 

2.93 

.998 

.9970 

2.99 

2.9810 

.86 

.0115 

1.0095 

1.0135 

2.94 

1.074 

1.1130 

3.02 

8.8861 

.95 

.0140 

1.0680 

1.1349 

2.94 

1.129 

1.1996 

3.08 

3.6348 

1.01 

.0159 

1.1449 

1.2252 

2.97 

1.193 

1.3030 

3.06 

8.9872 

1.09 

.0185 

1.2115 

'  1.3334 

2.98 

1.2&4 

1.4013 

3.08 

4.3232 

1.16 

.0209 

1.2749 

1.4397 

3.00 

1.326 

1.5269 

3.10 

4.7834 

1.25 

.0243 

1.3503 

1.5686 

3.02 

1.389 

1.6870 

3.14 

5.1402 

1.34 

.0279 

1.4169 

1.6867 

3.05 

1.457 

1.7587 

3.16 

5.5575 

1.42 

.0813 

1.4883 

1.8151 

3.06 

Bazin's  Series.  No.  161. 
Crest  lenfiTth,  6.543  feet. 
Crest  height.  1.64  feet. 


him^ 


Cpom  section. 


1 

0.298 

0.1627 

4.31 

0.701 

0.86 

o.ooao 

0.3000 

0.1643 

4.27 

2 

.354 

.2107 

4.30 

.906 

.45 

.0081 

.3571 

.2133 

4.25 

3 

.413 

.2654 

4.26 

1.131 

.56 

.0049 

.4179 

.2702 

4.19 

4 

.472 

.3243 

4.23 

1.371 

.65 

.0066 

.4786 

.3314 

4.14 

5 

.529 

.3847 

4.22 

1.625 

.75 

.0087 

.5377 

.3946 

4.12 

6 

.581 

.4429 

4.25 

1.883 

.85 

.0112 

.5922 

.4555 

4.13 

7 

.639 

.5106 

4.24 

2.167 

.95 

.0140 

.6530 

.5277 

4.11 

8 

.693 

.5770 

4.26 

2.458 

1.05 

.0171 

.7101 

.5983 

4.11 

9 

.750 

.6495 

4.28 

2.782 

1.16 

.0209 

.7709 

.6770 

4.11 

10 

.804 

.7209 

4.31 

3.107 

1.27 

.0251 

.8291 

.7548 

4.12    1 

11 

.864 

.8031 

4.31 

3.461 

1.88 

.0296 

.8936 

.8152 

4.10 

12 

.919 

.8810 

4.32 

3.806 

1.49 

.0845 

.9535 

.9803 

4.09 

13 

.960 

.9406 

4.33 

4.073 

1.57 

.0888 

.9983 

.9970 

4.08 

14 

.992 

.9880 

4.30 

4.248 

1.61 

.0403 

1.0823 

1.0484 

4.05 

15 

1.019 

1.0287 

4.31 

4.434 

1.67 

.0434 

1.0624 

1.0944 

4.05 

16 

1.056 

1.0851 

4.28 

4.665 

1.72 

.0460 

1.1020 

1.1569 

4.03 

17 

1.083 

1.1271 

4.27 

4.825 

1.78 

.0493 

1.1323 

1.2044 

4.01 

18 

1.118 

1. 1821 

4.24 

5.008 

1.81 

.0509 

1.1689 

1.2640 

3.96 

19 

1.157 

1.2445 

4.17 

5.171 

1.84 

.0526 

1.2096 

1.8310 

3.88 

20 

1.187 

1.2932 

4.16 

5.380 

1.90 

.0561 

1.2431 

1.3858 

3.88 

21 

1.225 

1.3558 

4.12 

5.378 

1.95 

.0591 

1.2841 

1.4550 

3.83 

2i 

1.263 

1.4194 

4.09 

5.806 

2.00 

.0622 

1.3252  < 

1.5252 

3.81 

23 

1.289 

1.4635 

4.11 

6.001 

2.05 

.0653 

1.3543 

1.5756 

3.81 

24 

1.326 

1.6269 

4.08 

6.242 

2.10 

.0686 

1.3946 

1.6476 

3.79 

25 

1.359 

1.5843 

4.08 

6.416 

2.15 

.0719 

1.4309 

1.7118 

3.76 
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Bazin^s  experiments  on  weirs  of  irregular  section — Continued. 


Basin's  Series,  No.  163. 
Crest  length,  6.635  feet. 
Cnat  faeSght,  1.64  ieeL 


Oron  OTCttOfi. 


Period. 

1 

Observed 
head, 
experi- 
mental 
weir  /), 
in  feet. 

Dt 

Cx 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 

per 
second. 

6 

0.301 

V 

t/2 

H 

8 
0.1»14 

9 

C 

t 

8 

0.0790 

4 
3.81 

6 

1 

0.0004 

10 

3.81 

1 

0.184 

0.17 

0.0790 

2 

.241 

.1206 

3.83 

.463 

.25 

.0009 

.2449 

.1213 

3.82 

3 

.303 

.1668 

3.84 

.641 

.33 

.oon 

.3047 

.1684 

3.81 

4 

.366 

.2216 

3.83 

.850 

.42 

.0027 

.3687 

.2241 

3.79 

5 

.423 

.2751 

8.83 

1.053 

.51 

.0040 

.4270 

.2791 

3.77 

6 

.486 

.3388 

3.82 

1.295 

.61 

.0058 

.4915 

.3441 

3.76 

7 

.536 

.3924 

3.86 

1.513 

.69 

.0074 

.5434 

.4001 

3.78 

8 

.593 

.4567 

3.94 

1.799 

.81 

.0102 

.6032 

.4683 

3.84 

9 

.653 

.5277 

3.91 

2.063 

.90 

.0126 

.6656 

.5435 

3.80 

10 

.702 

.5882 

4.04 

2.376 

1.01 

.0159 

.7179 

.6084 

3.90 

U 

.769 

.6744 

3.98 

2.688 

1.11 

.0188 

.7878 

.6996 

3.84 

12 

.827 

.7521 

4.02 

3.023 

1.22 

.0231 

.8501 

.7837 

3.86 

13 

.882 

.8283 

4.02 

3.329 

1.82 

.0271 

.9091 

.8667 

3.84 

14 

.949 

.9245 

4.04 

3.735 

1.44 

.0322 

.9812 

.9717 

3.84 

15 

.  99b 

.9970 

4.06 

4.048 

1.53 

.0361 

1.0344 

1.0514 

3.85 

16 

1.066 

1.0851 

4.06 

4.425 

1.64 

.0418 

1.0978 

1.1505 

3.85 

17 

1.114 

1.1758 

4.a'> 

4.779 

1.74 

.W71 

ifieu 

1.2510 

3.82 

18 

1.171 

1.2672 

4.07 

5.169 

1.84 

.0526 

1.2236 

1.3541 

8.82 

19 

1.231 

1.3658 

4.07 

5.576 

1.94 

.0585 

1.2895 

1.4635 

3.81 

20 

1.285 

1.4567 

4.12 

6.014 

2.  §6 

.0660 

1.3510 

1.5703 

3.83 

21 

1.839 

1.5495 

4.17 

a 

6.464 

2.17 

.0732 

1.4122 

1.6779 

3.85 

Bi^zin's  Series,  No.  164. 
Crest  length,  6.534  feet. 
Crest  height,  1.64  feet. 


i 


mzi<^^. 


Oro80  section. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


0.244 

0.1206 

3.86 

.305 

.1685 

3.91 

.367 

.2224 

3.87 

.425 

.2771 

3.90 

.482 

.3346 

3.87 

.540 

.3968 

3.87 

.592 

.4555 

8.94 

.651 

.5252 

8.94 

.702 

.5882 

3.97 

.766 

.6705 

4.00 

.817 

.7385 

4.08 

.877 

.8213 

4.05 

.989 

.9100 

4.07 

.993 

.9895 

4.10 

1.052 

1.0790 

4.09 

1.115 

1.1774 

4.12 

1.162 

1.2526 

4.13 

1.219 

1.3459 

4.15 

1.277 

1.4431 

4.18 

1.330 

1.5338 

4.19 

0.467 
.659  ; 
.859  , 
1.080  I 
1.296  < 
1.536  I 
1.797  ; 
2.069  , 
2.334 
2.684 
2.978 
3.325 
3.704 
4.a')5 
4.417 
4.862 
5.163 
5.602 
6.019 
6.411 


0.25 

0.0009 

.34 

.0018 

.43 

.0030 

.52 

.0042 

.61 

.0058 

.70 

.0076 

.81 

.0102 

.90 

.0126 

.99 

.0152 

1.11 

.0188 

1.21 

.0228 

1.32 

.0271 

1.44 

.0322 

1.54 

.0369 

1.64 

.0418 

1.76 

.0482 

1.84 

.0526 

1.96 

.0597 

2.06 

.0660 

2.16 

.0725 

0.2449 

.3068 

.3700 

.4292 

.4878 

.5476 

.6022 

.6636 

.7172 

.7848 

.8398 

.9041 

.9722 

1.0299 

1.0938 

1.1632 

1.2146 

1.2787 

1.&430 

1.4025 


0. 1213 

.1701 

.2251 

.2810 

.3409 

.4057 

.4671 

.5410 

.6071 

.6955 

.7699 

.8595 

^ .  9583 

1.0453 

1. 1442 

1.2543 

1.3392 

1. 4465 

1. 5564 

1.6601 


3.85 

3.88 

'    3.82 

3.84 

3.80 

1    3.79 

3.85 
3.82 
3.84 
8.86 
3.87 
3.87 
3.86 
3.88 
3.86 
3.88 
3.86 
3.87 
3.87 
3.86 
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Bazin^s  experiftxenU  on  wein  of  irregular  tedion — Ck>ntiiiued. 


Basin* 

R  Series,  No.  166. 

A     ^. ,..  * '/,/_• '''  VjrTTTT^ 

* 

Creat  length.  6.544  feet 

,^^^ 

Crestt 
Period. 

leight,  1.64  feet. 

a 

CnMsrecUon. 

Observed 
head, 
experi- 
mental 
weir  A 
in  feet. 

X.I 

c, 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

j 

1 

r 

1 
1 

20      !               ' 

r 
1 

C 

I 

— 

1 

■ 
t 

t 

0.1957 

4 

5 

•       - 
0.85 

7             8             t 
0.0019  ;  0.3389     0.1974', 

10 

0.887 

3.56 

0.096 

3.i>4    ' 

2 

.401 

.2540 

8.56 

.904 

.44 

.0030       .4010       .2568  , 

3.52    . 

S 

.464 

.3161 

3.56 

1.125 

.54 

.0045       .4685       .3202 

3.:»i 

4 

.laS  '    .88S6 

3.55 

1.863 

.63 

.0062       .5342       .3902 

3.49    ! 

5 

.MS  '    .4567 

8.54 

1.618 

.73 

.0083       .6013       .4660 

3.47 

6 

.666       .5313 

3.54 

1.880 

.82 

.0106       .6665       .5435 

3.46 

7 

.?»       .6109 

8.54 

2.162 

.92 

.0132       .7332  1    .6276  ' 

3.44 

8 

.783  <    .0929 

3.65 

2.461 

1.02  > 

.0162       .7992       .7142  \ 

8.45 

9 

.843       .7740 

3.58 

2.771 

1.11 

.0192       .8622       .8003 

3.46 

10 

.904       .8595 

3.61 

3.103 

1.22 

.0231       .9271  1    .8926  1 

3.47 

11 

.909       .9638 

3.63 

3.462 

1.33 

.0275       .9965  >    .9940  ! 

3.4$ 

12 

1.029     1.0438 

8.68 

8.789 

1.42 

.0313  ,  1.0603     1.0913 

3.47 

13 

1.090     1.1380 

3.64 

4.150 

1.52 

.0359     1.1259     1.1948  ' 

3.47 

14 

1.158  ,  1.2381 

3.65 

4.526 

1.62 

.0408     1.1938     1.3046 

3.47 

15 

1.217     1.3426 

3.66 

4.904 

1.71 

.0455  '  1.2625  '  1.4178  I 

1                                                             1 

3.46 

16 

1.279     1.4465 

3.68 

5.386 

1.83 

.0521  '  1.3311     1.5355 

8u48 

17 

1.841 

1.5629 

8.68 

5.704 

1.92 

.0673  ;  1.3983     1.6590 

3.45 

18 

1.401 

1.6583 

3.69 

6.125 

2.02] 

.0634     1.4644     1.7714  j 

3.46 

19 

1.448 

1.7424 

3.78 

6.490 

2.10  1 

.0686  ,  1.5166     1.8680 

t 

3.47 

Basin' 

B  Series,  N 

o.  176. 

— * **»— 

Crest  length.  6.519  feet. 
Crest  height,  2.46  feet. 

>    ^Jf//////////////w/h*ik^ 

CroM  section. 

1 

0.237 

0.1154 

2.76 

0.817 

0.12 

0.0002 

0.2372 

0.1154 

2.75 

2 

.296 

.1611 

2.74 

.441 

.16 

.0004 

.2964 

.1611 

2,74    ! 

8 

.366 

.2206 

2.92 

.645 

.23 

.0008 

.3658 

.2214 

,    2.91 

4 

.439 

.2909 

2.95 

.858 

.30 

.0014 

.4404 

.2919 

2.94 

5 

.494 

.3472 

3.04 

1.055 

.86 

.0020 

.4960 

.3^4 

'     3.02 

6 

.565 

.4247 

3.10 

1.818 

.43 

.0090 

.5680 

.4281 

3.08 

7 

.618 

.4858 

8.19 

1.550 

.50 

.0089 

.6219 

.4906 

3.16 

1 

8 

.682 

.5632 

3.22 

1.813 

.58 

.0052 

.6872 

.5695 

3.18 

9 

.785J 

.6276 

3.29 

2.066 

.65 

.0066 

.7396 

.6866 

3.t:4 

10 

.797 

.7115 

3.35 

2.885 

.78 

.0083 

.8073 

.7250 

1    3,29 

11 

.861 

.7989 

8.41 

2.724 

.82 

.0105 

.8715 

.8129 

'    3.35 

12 

.910 

.8681 

;j.45 

2.995 

.89 

.0123 

.9228 

.8853 

8.88    \ 

13 

.974 

.9613 

3.51 

3.878 

.98 

.0149 

.9689 

.9835 

3.43    1 

14 

1.027 

1.0408 

8.53 

8.671 

1.05 

.0171 

1.0441 

1.0667 

,    3w44 

15 

1.088 

1.1349 

3.57 

4.034 

1.14 

.0202 

1.1082 

1.1663 

3.46 

16 

1.139 

1.2156 

3.62 

4.416 

1.23 

.0235 

1.1626 

1.2Se6 

3.52 

17 

1.196 

1.3079 

3.65 

4.782 

1.80 

.0263 

1.223 

1.3508 

3.54 

18 

1.248 

1.3942 

3.68 

5.115 

1.88 

.■0296 

1.2776 

1.4448 

3.54 

19 

1.303 

1.4874 

3.73 

5.558 

1.47 

.0336 

1.3366 

1.5460 

3.60 

20 

1.355 

1.6773 

8.75 

5.925 

1.55 

.0374 

1.8924 

1.6423 

3.61    ' 

21 

1.420 

1.6921 

8.80 

6.422 

1.66 

.0428 

1.4628 

1.7695 

3,63 
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Bazin^ft  experimerits  an  weira  of  irregular  section — Continued. 


Bazin'a  Series,  No.  178. 
Cresi  length,  6.518  feet. 
Crest  height,  2.16  feet. 


Crow  Bection. 


Period. 

Observed 
head 
experi- 
mental 
weir  D, 
in  feet. 

D* 

Ci 

Q,  flow 
per  foot, 
experi- 
mental 
weir,  in 
cubic  feet 
per 
second. 

V 

29 

H 

fl* 

C 

1 

2 

8       1 

4 

6 

6 

7 

8 

9 

10 

1 

0.222 

0.1046 

2.83 

0.297 

0.11 

0.0002 

0.2222 

0.1046 

2.84 

2 

.299 

.1636 

2.96 

.482 

.17 

.0004 

.2994 

.1635 

2.96 

3 

.367 

.2224 

2.96 

.658 

.28 

.0008 

.3678 

.2233 

2.96 

4 

.431 

.2830 

3.08 

.872 

.30 

.0014 

.4324 

.2840 

3.07 

5 

.491 

.3441 

3.13 

1.077 

.37 

.0021 

.4931 

.3462 

8.11 

6 

.666 

.4146 

8.19 

1.823 

.47 

.0034 

.5594 

.4180 

3.16 

7 

.614 

.4811 

3.24 

1.658 

.51 

.0040 

.61^0 

.4858 

3.21 

8 

.669 

.5472 

3.28 

1.794 

.57 

.0051 

.6741 

.5533 

3.24 

9 

.732 

.6263 

3.33 

2.085 

.65 

.0066 

.7886 

.6358 

3.28 

10 

.789 

.7009 

3.86 

2.355 

.78 

.0083 

.7973 

.7115 

8.31 

11 

.847 

.7796 

3.43 

2.676 

.81 

.0102 

.8572 

.7934 

3.37 

12 

.906 

.8624 

3.46 

.2.988 

.89 

.0123 

.9183 

.8795 

8.89 

13 

.966 

.94M 

3.51 

8.881 

.97 

.0146 

.9806 

.9716 

3.48 

14 

1.028 

1.0423 

3.53 

8.671 

1.05 

.0171 

1.0451 

1.0683 

8.44 

15 

1.083 

1.1271 

3.58 

4.045 

1.14 

.0202 

1.1032 

1.1584 

3.49 

16 

1.142 

1.2204 

8.60 

4.392 

1.22 

.0231 

1.1651 

1.2675 

3.49 

17 

1.195 

1.3063 

3.64 

4.755 

1.80 

.0263 

1.2213 

1.3492 

3.62 

18 

1.269 

1.4127 

3.66 

5.170 

1.39 

.0300 

1.2890 

1.4635 

8.68 

19 

1.314 

1.5063 

3.69 

5.572 

1.48 

.0841 

1.3481 

1.5651 

3.66 

20 

1.366 

1.5965 

3.72 

5.952 

1.55 

.0374 

1.4034 

1.6618 

3.68 

21 

1.424 

1.6992 

3.75 

6.376 

1.66 

.0423 

1.4668 

1.7760 

8.69 

CORNELL  UNIVERSITY   HYDRAULIC  LABORATORY.^ 

This  laboratory,  erected  in  1898,  includes  a  reservoir  formed  by  a 
masonry  dam  on  Fall  Creek,  at  Ithaca,  N.  Y.  An  experimental  chan- 
nel is  supplied  with  water  from  the  pond  and  has,  as  its  general 
dimensions,  length,  400  feet;  breadth,  16  feet;  depth,  10  feet;  bottom 
grade,  1:500.  Fall  Creek  drains  an  area  of  117  square  miles,  and 
affords  a  minimum  water  supply  estimated  at  12  second-feet.  The 
h^^draulic  laboratory  is  located  at  Triphammer  Falls,  where  a  descent 
of  189  feet  occurs.  The  weirs  used  in  the  experiments  here  described 
were  erected  in  the  concrete-lined  experimental  channel.  The  water 
supply  was  regulated  bj'^  wooden  head-gates,  operated  by  lever,  rack, 
and  pinion,  the  outflow  from  the  canal  passing  over  the  declivity  below. 

a  In  reducing  the  experiments  at  Cornell  hydraulic  laboratory  the  value  of  g  for  Ithaca,  latitude 

1  2    - 

429  27',  altitude  500  feet,  has  been  taken  as  32.16,  making}  2^=8.02,^=0.016547,  g>'2^»5.86. 
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EXPERIMENTS  OF  UNITED  STATES  BOARD  OF  ENGINEERS   ON  DEEP 

WATERWAYS. 

These  experiments  were  p>erformed  at  Cornell  University  hydraulic 
lal)oratory  in  May  and  June,  1899,  for  the  United  States  Board  of 
Engineers  on  Deep  Waterways,  under  the  immediate  direction  of 
George  W.  Rafter,  engineer  for  water  supply,  in  conjunction  with 
Prof,  (lardner  S.  Williams.  The  results  of  the  original  computation^  | 
were  published  in  Trans.  Am.  Soc.  C.  E.,  vol.  44,  together  with  ah 
extended  discussion.  In  the  experiments  a  closely  regulated  volume 
of  water  was  passed  over  a  standard  thin-edged  weir  which  was  placed 
near  the  upper  end  of  the  experimental  canal  and  had  a  height  of  13.  lo 
feet  and  a  crest  length  of  !<>  feet,  end  contractions  suppressed.  The 
nappe  was  aerated,  but  was  not  allowed  to  expand  on  downstream  side. 
The  water  flowed  down  the  experimental  canal  past  a  series  of  screen^ 
and  Imflles  and  over  the  experimental  weir  placed  at  the  lower  end  of 
the  channeJ. 

The  exi)erimental  weirs  were  about  4.5  feet  high  and  6.56  feet  crej^t 
length.  A  leading  channel  of  planed  boards,  6.66  feet  wide  and  4^ 
feet  in  length,  extended  upstream  from  the  experimental  weir,  having 
at  its  up))er  end  flaring  sides  extending  8.3  feet  upstream  and  raeetmg 
the  sides  of  the  main  channel. 

The  head  on  l)oth  weirs  was  read  by  means  of  open  manometers 
connected  to  galvanized-iron  piezometer  pipes,  placed  horizontally 
across  the  l)ottom  of  the  narrow  leading  channel,  87  feet  upstream 
from  the  weir.  At  the  standard  weir  two  piezometers  were  used,  one 
termed  the  middle  piezometer,  placed  across  the  leading  channe],  ^ 
inches  above  the  bottom  and  10  feet  upstream  from  the  standard  weir. 
A  second  or  upstream  piezometer  was  placed  25  feet  upstream  from 
the  standard  weir.  Readings  of  both  piezometers  were  taken.  Itwa? 
decided,  however,  to  use  the  middle  piezometer  as  the  basis  of  calcu- 
lation of  discharge  over  the  standard  weir.  Near  the  close  of  the 
experiments  it  was  found  that  this  did  not  give  results  agreeing  with 
those  which  would  have  been  obtained  from  a  piezometer  placed  flush 
with  the  bottom  of  the  channel,  as  is  shown  to  be  necessary  from  the 
experiments  of  H.  F.  Mills'*  and  others.  A  correction  curve  was 
accordingly  deduced  from  comparative  experiments  between  the  middle 
piezometer  and  the  flush  piezometer,  and  the  readings  of  the  middle 
piezometer  thus  corrected  were  applied  in  the  Bazin  formula  to  calcu- 
late the  discharge  over  the  standard  weir  for  heads  not  exceeding  the 
limit  of  Bazin's  experiments.  For  depths  on  the  standard  weir  greater 
than  2  feet  the  discharge  was  computed  b}'  using  coeflicients  deduced 
for  higher  heads  on  a  shorter  experimental  weir,  on  the  basis  of  the 
Francis  foniiula.     Owing  to  the  uncertainty  as  to  the  piezometers  and 

a  Mills,  H.  F.,  Experiments  upon  piezometers  used  in  hydraulic  Inyestigations,  Boston.  1B7S. 
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other  conditions,  the  original  results  of  the  experiments  were  credited 
with  a  possible  error  of  6  or  6  per  cent. 

In  connection  with  the  experiments  on  models  of  the  Croton  dam,  a 
very  thorough  comparison  of  the  so-called  upstream  piezometer  with 
other  methods  of  obtaining  the  head  on  a  standard  weir  was  made  by 
Professor  Williams.  It  was  found  that  the  upstream  piezometer  gave 
the  actual  head  on  the  standard  weir  correctl3\  These  results  were  com- 
municated to  the  writer,  and  a  recomputation  of  the  Deep  Waterways 
experiments  has  been  made,  using  readings  of  the  upstream  piezome- 
ter to  calculate  the  standard  weir  discharge  by  Bazin's  formula.  This 
method  of  calculation  eliminates  the  necessity  for  correcting  the  pie- 
zometer readings  at  the  standard  weir,  as  was  necessary  in  the  previous 
reductions.  The  discharge  over  the  experimental  weir  has  been  cal- 
culated from  readings  of  a  piezometer  placed  38  feet  upstream  from 
the  weir  and  8  inches  above  channel  bottom,  corrected  to  the  basis  of 
a  flush  piezometer. 

The  United  States  Deep  Waterways  experiments  included,  for  each 
experimental  model,  a  smaller  number  of  heads  or  periods  than  either 
the  Croton  or  United  States  Geological  Survey  experiments.  They 
were  also  the  first  experiments  of  the  kind  conducted  at  the  Cornell 
lal)oratory,  and  the  experience  gained  has  probably  contributed  to  the 
securing  of  somewhat  greater  accuracy  in  the  later  experiments.  It  is 
believed,  however,  that,  as  recomputed,  the  United  States  Deep  Water- 
ways experiments  do  not  differ  much  in  accuracy  from  those  made  on 
models  of  the  Croton  dam,  which  are  stated  bv  John  R.  Freeman  to 
be  reliable  within  about  2  per  cent.  The  coefficients  obtained  by 
recomputation,  when  compared  with  the  original  United  States  Deep 
Waterways  coefficients,  show  few  differences  exceeding  2  per  cent. 
The  variations  are  plus  and  minus  in  about  equal  numbers,  and  it  is 
believed  that  these  experiments  are  entitled  to  greater  weight  than 
they  have  hitherto  received. 

In  the  accompanying  tables  a  summary  of  the  recomputation  is 
given. 
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Rtcompulatioti  of  Vniled  StaU$  Deep  WcUenvaffs  Board  expenmenU  on  flotr  of  water  ffrrr 

model  dams,  Cornell  UnitersUy  hydraulic  lahoroloTy^  1899, 


Weir  model. 


SerieMU 


.^--1 


••ajd 


...^ 


OjA 


P-4.91.        X»6.68. 


Sfriwf. 


P»4.90.        7.-6.58. 


Servu5, 


P-4.91.        L=6.6e. 

i  

.^<-^ 

P-4.W. 

X-6.58. 

SerietS, 


.^''' 


t.  ■  -  »-,,J^  J. /I.      -/^ 


P=4.90.         £,=6.68. 
SenuJ, 


P-4.8e6.       i=6.58. 


iferiesS.a 


f^^- ' ' 


Jj/.  .  ...  -  ■/•■»..      .  --,  ■  ■  : y- 


•8 

■  ^ 
I  2 


1 
2 
3 
4 

5 
6 
7 

1 
2 
3 
4 
6 
6 
7 

1 
2 
8 

1 
2 
S 
4 

ft 
6 


;   Cor- 
rected 
depth 
£),  ex- 
perl- 
I  mental 
'   weir, 
centi- 
meter. 


/>.  in 
feet. 


I     Q-    I 

flow 

per 

foot,  in 

I  cubic  ) 

feet  per 

second.. 


I' 


h. 


P=4.90.        L=6.IV8. 
Series  9. 

.«  O.  J  J 


P=4.94.         /.=6.ft8. 


1 
2 
3 
4 
5 

1 
2 
3 
4 


4.972 
4.872 
4.858 
4.138 
3.368 
1.72ft 
1.190 

6.05 
4.15 
8.35 
2.55 
1.76 
.928 
.34 


89.73 
39.44 
S9.3I 
81.47 
22.81 
8.71 
4.88 

42.18 
31.17  I 
22.89 

I 

15.08  ■ 
8.89 
8.02 
.82 


. 

1 

Nom- 
berof 

H^ 

r, 

!  oh«ef- 

D+k    , 

ratitna 

of 

head. 

10 


4.972 
4.872 
4.^58 
4.138 
3.368 
1.726 
1.190 


3.  &H4 
3.668 
3.940 
3.7S9 
8.690 
3.844 
S.7» 


6.050 

8,712 

4.150 

S.7iMi 

8.350 

3.733 

2.550 

3.691 

1.750 

3.633 

.923 

3.406 

.340 

4.120 

1  '  146.70 

2  I  123.00 
8  '  98.80 
4  '  76.72 


4.812 
4.084 
3.242 
2.484 


ft       50.65       1.66? 


1  142,75 

2  I  119.20 

3  96.72 

4  I    74.50 


144.00 

120. 50 

97.27 

74.35 

49.77 

147. 10 

123.00 

99.62 

76.22 


5  I    51.00 


4.682 
3.969  I 
3.173  ! 
2.444  I 

4.723 
3.953  I 
3.192 
2.439  . 
1.633 

4.825  ' 
4.034 
3.268  ' 
2.500  ' 
1.673  ! 


41.04 
31.22 
21,49 
13.27 
8.21 

41.40 
30.72 
21.  &1 
14.07 

41.22 
30.50 
21.58 
14.18 
7.63 

41.16 
30.47 
21.48 
14.24 
7.85 


I 


4.23 
3.50 
2.65 
1.80 
1.24 

4.30 
3.47 
2.67 
1.92 

4.28 
3.45 
2.62 
1.92 
1,17 

4.20 
3.38 
2.62 
1.92 
1.19 


5.23 
3.49 
1.75 

5.11 
4.28 
8.43 
i57 
1,78 


8.393 
3.383 
3.382 


41 
23 
I'l 
21 

IS 


21 
IS 
21 


3.547 
3.373 
3.484 
3.485 

3.485 


21 
27 

r* 

27 
2S 


0.2782 
.1959 
.1092 
.0604 
.0239 

.2875 

.1872 

.1108 

.  .0578 

.2848 
.1860 
.1067 
.0673 
.0218 

.2742 
.1776 
.1067 
.0578  ' 
.0220  i 


5.0902 
4.2299 
8.3512 
2.5344 
1.6859 

4.9695 
4.1562 


3.574 
8.598  I 
3.508  ' 
3.*28»  I 
3.751 

3.737 
8. 626 


25 
31 


2^ 


21 


29 
2» 


n.znsn 

if.Mr< 

2.5013 

3.557 

5.0078 

8.678  ' 

4.1380 

3.623 

3.299 

3.591 

2.4963 

8.596 

1.6643 

3.585  ■ 

5.0992 

8.675  1 

4.2116 

3.525, 

Sw3927 

8.437 

2.5673 

3.482 

1.6950 

3.557 

IS 

26 

27 
15 

22 
29 
25 

24 


a  Same  as  series  7,  but  upstream  face  covered  with  ^-inch  mesh  galvanised  wire  netting. 
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RecompuUaimkcf  United  States  Deep  Waterways  Board  experiments  onfl<yw  of  water  over 
model  dams^  Ootnell  University  hydraulic  laboratory,  1899 — Ck)ntinued. 


Weir  model. 


Series  10. 


P=A,fn.       L=>6.58. 


Series  11. 


P=4.57.        Z,=6.68. 


Series  it. 


P=4.66.        L=6.58. 


Series  IS. 


W>«.3«    -4 


nfd' 


P>«4.66.       X-6.68. 


SeriMlU, 

[«:  I  rr^^K^^^'"— "  --'4 


P>4.68.       X-6.58. 


P=4.68.        L=6.58. 


Series  16, 


P-4.67.        X=6.68. 


Series  17, 


P-4.57.       X-6.68. 


SerieslS, 


P-4.65        £'-6.68. 


•c 

04 


1 

2 
3 

4 
5 


1 
2 
3 
4 
5 


1 
2 
3 
4 


1 
2 
3 
4 
5 


1 
2 
3 
4 
5 
6 


3 
4 


1 
2 
8 
4 


1 
2 
3 
4 
5 


1 
2 
3 
4 
5 


Oor- 

rected 
depth 
A  ex- 
peri- 
mental 
weir, 
oenti- 
metcre. 


153.82 

132.94 

110.98 

87.99 

61.70 


149. 15 

127.70 

105.60 

82.52 

58.80 


154.55 

126.80 

96.75 

66.80 


144.70 

116.60 

88.52 

60.02 

30.80 


157.06 

131.60 

106.40 

80.25 

54.25 

28.05 


1  ;i29.55 

2  105.0; 


79.52 
53.65 


126.75 

102.56 

78.02 

52.00 


127.30 

103.32 

78.39 

51.67 

32.40 


38.523 
149.362 
125.693 
100. 766 

75.427 


A  in 
feet. 


6.046 
4.361 
8.641 
2.887 
2.024 


4.892 
4.189 
3.464 
2.707 
1.9S0 


6.069 
4.160 
3.174 
2.174 


4.747 
3.825 
2.904 
1.969 
1.010 


5.151 
4.317 
3.458 
2.638 
1.780 
.920 


4.250 
3.444 
2.608 
1.760 


4.157 
3.364 
2.559 
1.706 


4. 175 
8.389 
2.571 
1.691 
1.063 


flow 

per 

foot,  in 

cubic 
feet  per 
second. 


5 


42.01 
31.27 
22.38 
14.77 
8.12 

42.06 
31.66 
22.02 
14.84 
8.26 

30.69 

21.58 

14.12 

7.85 

30.69 

21.75 

14.07 

7.85 

2.89 


41.16 
30.64 
21.68 
14.07 
7.78 
2.75 

81.12 

21.87 

14.02 

7.96 


30.69 

21.87 

14.02 

7.73 


31.08 

21.87 

14.34 

7.73 

3.82 


1.264 

4.899 

4.123 

3.3a5 

2.474 

5.47 
40.19 
80.25 
21.38 
13.85 


4.87 
3.50 
2.72 
1.99 
1.24 


4.45 
3.60 
2.72 
1.97 
1.26 


3.19 
2.48 
1.82 
1.17 


3.28 
2.60 
1.90 
1.19 
.51 


4.23 
8.45 
2.72 
1.97 
1.24 
.51 


3.55 
2.72 
1.97 
1.26 


3.52 
2.75 
1.97 
1.24 


3.55 
2.75 
2.02 
1.24 

.68 


.92 
4.23 
3.45 
2.70 
1.94 


0.2969 
.1904 
.1150 
.0616 
.0289 


.3079 
.2015 
.1150 
.0603 
.0247 

.1682 
.0966 
.0615 
.0213 


.1678 
.1051 
.0561 
.0220 
.0040 

.2782 
.1860 
.1150 
.0608 
.0289 
.0040 


.1959 
.1160 
.0603 
.0247 


.1926 
.1176 
.0603 
.0239 


.1959 
.1176 
.0634 
.0239 
.0072 

.0132 
.2782 
.1850 
.1133 
.0686 


D+h 


8 


5.8429 
4.5514 
3.7660 
2.9486 
2.0479 

5.1999 
4.3906 
3.5790 
2.7673 
1.9547 


6.219 
4.2556 
8.2256 
2.1953 

4.9143 
3.9301 
2.9601 
1.9910 
1.0140 


5.4292 
4.6020 
8.5730 
2.6983 
1.8039 
.9240 


4.4459 
3.5690 
2.6683 

1.7847 


4.3496 
3.4816 
2.6198 
1.7299 


4.3709 
3.6066 
2.G344 
1. 7149 
1.0702 


1.2772 
5. 1772 
4.3080 
8.4183 
2.6825 


9 


3.402 
3.220 
3.068 
2.917 
2.771 


Nom- 
bcrof 
obser- 
vations 

of 
head. 


10 


21 
21 
20 
17 
17 


3.547 
8.418 
8.252 
3.115 
3.022 

2.574 
2.468 
2.438 
2.413 

■  ■  ■  *      ■  •  • 

2.817 
2.790 
2.768 
2.859 
^  2.830 

3.254 
3.208 
3.212 
8.183 
3.219 
3.096 

3.820 
3.257 
3.217 
8.833 

3.388 
8.366 
3.807 
3.397 



3.401 
3.331 
3.354 
-3.442 
3.450 

3.790 
3.412 
3  383 
3.383 
3.437 
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Reromputatitm  of  Ignited  Statf*  Deep  Waieru:ay9  Board  exjterimenU  on  flow  of  water  orer 
model  dam»f  CumeU  Vnivernty  hydraulic  laboratory^  1S99 — Continued. 


Cor- 

1 

rected 
depth 

flow 

Nam- 
her  of 

Weir  model. 

1 

8 

A  ex- 

peri- 

montnl 

A  in 
feet. 

per 

foot,  in 

cubic 

V 

c, 

obser- 
vation* 

of 
head. 

weir, 
centi- 

feet per 
Mcond. 

meters. 

« 

■ 

1 

t             4 

6 

7 

8 

• 

10 

1 

27.04       0.8869 

2.75 

0.44 

0.0030 

0.8899 

8.276 

8ene»l», 

2 

51.86 

1.685 

1      7.46 

1.07 

.0178 

1.7028 

3.357 

"^^"jyOToi/* 

3 

142. 128     4.662 

40.04 

4.20 

.2742 

4.9962 

3.651 

\?W 

*>• 

4 

119.442     3.918 

'    29.62 

3.23 

.1622 

4.0802 

3.594 

i!;^  .'^.J 

6 
6, 

97.858     3.210 
77.246  1  2.534 

20.78 
14.17 

2.45 
1.82 

.093:1 
.0515 

3.3083 
2.5855 

3.461 
3.401 

m 

P-6.28.        Z.-6.68. 

7 

68.42    '  1.752 

7.68 

1 

1.09 

.0185 

1.7705 

« 

3.260 

Column  5  .show.s  the  discharge  over  the  experimental  weir  per  foot 
of  orest^  deduced  from  the  readings  of  the  upstream  piezometer  at  the 
standard  weir,  by  Bazin's  foimula,  and  corrected  for  slight  leakage. 

Column  3  shows  the  head  on  the  experimental  weir,  in  centimeters, 
taken  l>y  a  piezometer  38  feet  upstream  and  8  inches  above  channel 
l)ottom,  corrected  to  reduce  it  to  the  equivalent  reading  of  the  flush 
piezometer. 

Column  4  shows  the  equivalent  head  in  feet. 

Column  (J  shows  the  absolute  velocity  of  approach. 

Column  7  shows  the  velocity  head. 

Column  8  shows  the  head  corrected  for  velocity  of  approach;  the 
correction  being  made  by  the  simple  addition  of  the  velocity  head  to 
the  measured  head,  which  is  a.ssumed  to  be  a  sufficiently  precise  equiv- 
alent to  the  Francis  correction  formula  for  this  purpose. 

Column  1>  gives  the  coefficient  C„  deduced  from  the  foregoing. 

The  resulting  coefficient  diagrams  are  shown  on  Pis.  XV  to  XVllI, 
inclusive. 

EXPEUIMENTS    AT    CORNELL    UNIVERSITY    HYDRAULIC    LABORATORY    ON 

MODELS  OF  OLD  CROTON   DAM.* 

The.se  experiments  were  made  in  November  and  December,  1899, 
bv  Prof.  Gardner  S.  Williams,  under  the  direction  of  John  R.  Free- 
man.  The  stiindard  weir  used  was  located  near  the  head  of  the  experi- 
mental canal,  water  being  admitted  and  regulated  by  head-gate^  in  the 
usual  manner.  The  standard  weir  was  11.25  feet  high  and  16  feet 
long  on  the  crest.  The  experimental  weir  was  placed  232.5  feet  far- 
ther downstream,  and  also  occupied  the  full  width  of  the  experimental 
canal.  The  models  of  the  Croton  dam  were  constructed  of  framed 
timber  and  were  (>  to  9  feet  high. 

a  Report  on  New  YorJc's  water  supply,  Freeman,  1900,  pp.  139-141. 
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The  head  on  the  weirs  was  measured  by  means  of  open  glass  manom- 
eters connected  to  piezometer  tubes  in  the  channel  above  each  weir. 
The  piezometer  tubes  were  made  of  1-inch  galvanized-iron  pipe  with 
small  holes  drilled  along  the  sides,  the  ends  being  plugged.  At  the 
standard  weir  three  piezometers  were  used,  placed  parallel  to  the  cur- 
rent, at  about  mid-depth  of  the  channel,  one  being  near  each  side  and 
one  at  mid-width  of  the  channel,  the  mid-length  of  the  pipes  being 
26.5  feet  upstream  from  the  standard  weir.  A  hook  gage  in  the  same 
section  was  used  to  check  the  observed  head. 

Ej'])€rimenln  on  volume  of  flow  over  models  of  old  Croton  dam,  Cornell  University  hydrau- 
lic laboratory  f  1899. 


Period 
No. 


Series  1— Model  A, 

Round  crest,  old  Croton  dam,  smooth  pine, 
crest  and  slope  16  feet  long.  Nov.  28-29, 
1899. 


SericB  la— Model  A. 

Round  crest,  old  Croton  dam,  unplaned 
plank,  crest  16  feet  long,  smooth  slope. 
Nov.  6, 1899. 


Seri^ai—ModelA. 

Round  crest,  old  Croton  dam,  16-foot  smooth 
cTx'Pt,  rough  slope  formed  of  cleats  and 
stone  to  simulate  concrete  and  riprap.  D(  c. 
4,  1899. 


Series  5— Model  A. 

Round  creMt,  old  Croton  dam,  16- foot  crest, 
covered  with  wire  cloth  of  No.  18  wire, 
I -inch  mesh.n  rough  slope,  as  in  series  2. 
Nov.  2S.  1899. 


2 


1 
2 
S 

4 
6 
6 

1 

2. 

3 

4 

5 

6 

7 

1 
2 
8 

4 
5 
6 
7 
8 
9 

1 
2 
8 
4 
5 


Ob 
served 
depth 

on 

model 

dam, 

in  feet 


Mean 
veloc- 
ity of 
ap- 
proach, 
in  feet 

per 
usecond. 


I 


2.7229 
2.1867 
1.4388 
.9830  ' 
.6907  i 
.1280  I 

2.0897  i 

1.8298  I 

1.5878 

1.2662 

.9929  I 

.6301  ' 

. 4871  I 


2.9227 
2.8591 
2.4948 
2.1420 
1.6238 
1.2597 
1.1419 
.7196 
.4873 


2.0030 

1.4091 

.8675 

.4288 

.1184 


1.686 
1.283 
.749 
.449  ; 
.219  I 
.024  ! 

.978  ; 
.810  I 
.  661  I 
.467  { 
.388  I 
.175  ' 
.111  ' 


1.839 

1.794 

1.616 

1.248 

.880 

.623 

.646 

.288  I 

.166  I 

1.124  I 
.712  ! 
.366 
.133 
.020 


Correc- 
tion 
for 
veloc- 
ity of 

proech, 
in  feet. 

Cor- 
rected 

head 

on 

model 

dam, 
in  feet. 

Dis- 
charge 
over 
model 
dam 
per 
foot  of 
length, 
in  cu- 
bic feet 
per sec- 
ond. 

c, 

6 

6 

7 

8 

0.0439 

2.7668 

14.762 

3.208 

.0269 

2.2116 

10.662 

3.211 

.0087 

1.4476 

6.604 

3.218 

.0081 

.9861 

8.164 

8.222 

.0006 

.6916 

1.461 

3.190 

.0000 

.1230 

.147 
9.678 

3.408 

.0149 

2.1046 

8.187 

.0102 

1.8396 

7.883 

3.160 

.0068 

1.5946 

6.284 

3.121 

.0084 

1.2696 

4.287 

3.082 

.0018 

.9947 

3.006 

3.030 

.0004 

.6305 

1.494 

2.988 

.0002 

.4878 

.991 
16. 175 

2.918 

.0626 

2.9753 

3.S40 

.0500 

2.9091 

16.969 

3.218 

.0857 

2.6306 

12.933 

3.213 

.0241 

2.1661 

10.211 

3.208 

.0120 

1.6358 

6.740 

8.222 

.0060 

1.2657 

4.648 

3.194 

.0046 

1.1465 

3.913 

3.188 

.0018 

.7209 

1.945 

3.178 

.0004 

.4877 

1.087 

3.192 

.0197 

2.0187 

9.037 

3.148 

.0078 

1.4129 

6.308 

3.161 

.0021 

.8666 

2.527 

3.188 

.0003 

.4261 

.861 

3.099 

.0000 

.1144 

.124 

3.206 

«>In  experiments  with  wire  cloth  over  crest,  0.004  foot  is  deducted    from  observed  depth  to 
compensate  for  thickness  of  wire. 
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WEIB   EXPERIMENTS,  COEFFICIENTS,  AND   FORMULAS. 


Kjr]}erimenUt  on  txtlumr  of  flotv  over  modds  of  old  Orotan  danij  Cornell  Unirmity  hudnn- 

lie  laboratory ^  i^P— Continued. 


.Srrirji  l^ModH  B. 

Anioilar  crcntt.  old  (*n>t(m  dam.  16-foot  crest, 
all  unplaned  plank.    Nov.  \\  1899. 


Serin  i—Modei  B. 

AHflTular  crext,  old  rn)ton  dam,  16-foot  un- 
planed  plank,  creDt  nlope  roughened  with 
eleatM  and  ntone.    Nov.  28, 1899. 


>'*  riVj* : — Omtinutii  model  B. 
T/onditionei  an  in  preceding.    Nov.  16, 1899. 


Srrus^—ModtlB. 

AnguX&T  crcHt,  old  (*roton  dam,  wire  cloth  on 
ore«t,  rough  wlope.    Nov.  16.  1899. 


Serirf  l—Model  C. 

Round  crcflt,  old  Croton  dam,  12-inch  timber 
on  cre»»t,  16  feet  long,  rough  slope.  Dec. 
1,  1899. 


Period 
No. 


Ob- 
nerved 
depth 

on 


Mean    Correc- 
veloc-     tion 
ityof  I     for 
!  veloc- 


S*rir»  1 — (\mtinue(l  model  C. 
ConditionM  as  in  prercding.    Dec.  4, 1899. 


ap- 
model  P"»ch,   ityof 

*"****•  ■eoond.'in  feet 


Cor- 
rected 

head 

on 

model 

dam, 

in  feet. 


t 


Sfrira  I— Model  D.  ' 

I 
Angular  cr(»j«t,  old  Croton  dam,  12-tnch  tim-  ' 

ber,  on  16-f(x»t  crest,  rough  slope.    Nov.  16,  I 

1S99. 


1  1.8635 

2  I    .9246 

5  .6419 

4  i    .3481 

6  '    .1787 


4 

6 

6 

0.973 

0.0147 

1.8782 

Di8- 

charge 

over 

model 

'    dam 

per 

foot  of 

length. 

in  cubic 

feet  per 

second. 


.370 
.219 
.090 
.084 


3 

5 
6  , 


1 
2 
3 
4 
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1 
2 
3 
4 

1 
2 
8 
4 

5  i 
6 

M 
/ 

8 


2.4126 
1.0251 
.9611 
.5157 
.3051 
.0690 

^ I 

1.8830 
.9605 
.7028  I 
.3941 
.1962 

2.0063 
.9787 
.7391 
.1785  ; 


1.298 
.786 
.391 
.162 
.077 
.012 

.391 
.251 
.108 
.039 


1.047 
.889 
.250 
.032 


M   I 


1.9941 
1. 1817 
.8832 
.6873 
.4966 
.2992 
.1177 
.0846 


1.097 
.512 
.828 
.222 
.141 
.071 
.019 
.009 


1  '  2.7146 

2  2.4519 
3 
4 
5 


.0021 
.0006 
.0001 
.0000 


.9267 
.6427 
.3482 

.1787 


I 


9.506    i*&: 

3.272  '  l.f^ 

LWO    Is* 

.741    S*: 

.272    3n: 


.0262  I  2.4388 


.0084 
.0024 
.0004 
.0001 
.0000 


.0151 
.0024 
.0010 
.0002 
.0000 


,0170 
.0024 
.0011 
,0000 


.0187 
.0040 
.0017 
.0008 
.0008 
.0001 
.0000 
.0000 


1.5835 


.5161 
.3062  I 
.0800  ! 


1.9061 
.9629 
.7038 
.8943 
.19fi2 


13.47S 
6.940 
3.466 

1.319 

.631 
.094 

9.683 

3.465 

2.165 

.900 

.314 


I 


it?: 


|<i2.0183  I  laSSS  ?'*:! 

.9771  ,    S.463  S.^' 

.7362       2.241  l^'^ 

.1745  '      .260  :v"*' 


2.0128 
1.1857 
.8849 
.6881 
.4989 
.2998 
.1177 
.0846 


9.904     i4'.* 

4.211     S.>- 

2.5W  -3  VA 

1.722    s-'-r 

1.065    rvc 

.522  '  Sl**^ 

.139    ^*^' 

.067     173 


.0414  I  2.7560 
.0820  2.4839 
.0098  I  1.5659 
.0000  I  .1046 
.0000'    .1070 


.0088 
.0010 
.0002 


1.2428 
.7895 
.4450 


15.917     5.47? 
13.629  !XK 

6.660     3-?* 

.112  ,s.sn 
.11.^    3."r. 

6.026  S.fi> 
2.415  3-«.: 
l.OM  'SV^I 


nin  experiments  with  wirt»  cloth  over  crest,  0.004  foot  is  deducted  from  observed  depth  to coc- 
penaatc  for  thicknciw  of  wire. 
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Krperimenis  on  volume  of  flow  over  models  of  old  Croton  dam,  Cornell  University  hydrau- 
lic laboratory  f  1899 — Continued. 


1 

Period 
No. 

Ob- 
served 
depth 

on 

model 

dam, 

in  feet. 

Mean 
veloc- 
ity of 

proach. 
in  feet 

second. 

Correc- 
tion 
for 
veloc- 
ity of 

proach, 
in  feet. 

Cor- 
rected 

head 

on 

model 

dam, 
in  feet. 

Dis- 
charge 

over 
model 

dam 

per 
foot  of 
length, 
in  cubic 
feet  per 
second. 

Ci 

1 

t 

Z 

4 

5 

6 

7 

8 

ikric9  1— Model  E. 

16-foot  angular  crest,  old  Croton  dam,  with- 
out timber,  bat  with  obstructed  channel, 
with  sharp  contraction.    Nov.  18, 1899. 

1 
2 
3 
4 
5 

7 

8 

2.8051 
1.8125 
1.2278 
.8598 
.5745 
.8245 
.1120 
.1102 

1.154 
.845 
.607 
.813 
.179 
.078 
.017 
.017 

.636 
.338 
.287 
.148 
.071 
.028 

0.0207 
.0111 
.0040 
.0015 
.0005 
.0001 
.0000 
.0000 

2.3258 
1.8236 
1.2318 
.86X8 
.5750 
.3246 
.1120 
.1102 

11.778 

8.214 

4.632 

2.744 

1.616 

.641 

.133 

.140 

3.821 
8.836 
3.888 
3.433 
3.477 
3.466 
3.548 
3.827 

Series  1— Model  E,  repealed. 
Conditions  as  in  preceding.    Nov.  25, 1899. 

1 
2 
8 
4 
6 
6 

1.4569 
.9168 
.6866 
.4820 
.2811 
.1416 

.0063 
.0018 
.0009 
.0008 
.0001 
.0000 

1.4632 
.9186 
.6875 
.4828 
.2812 
.1416 

2.3129 
2.3116 
1.1429 
1.1434 
1.1087 
1.1131 
.4766 
.0233 

5.957 
2.982 
2.037 
1.240 
.579 
.226 

3.366 
8.387 
3.578 
3.702 
3. 883 
4.208 

SerUB  t— Model  E. 

Angular  crest,  old  Croton  dam,  16  feet  long 
without  timber,  and  with  slope  instead  of 
sharp  edge  to  upstream  end  of  obstruction. 
Nov.  27, 1899. 

1 
2 
3 
4 

5 
6 
7 
8 

2.2927 
2.2914 
1.1395 
1.1403 
1.1006 
1.1099 
.4763 
.0238 

1.189 

1.188 

.473 

.453 

.467 
.141 
.081 

.0202 
.0202 
.0084 
.0081 
.0081 
.0082 
.0008 
.0000 

all.  613 

611.606 

4.278 

a4.097 

64.034 

4.119 

1.180 

.025 

3.302 
3.3U2 
3.601 
3.351 
3.479 
3.507 
3.586 
7.029 

a  Trap  open. 


6  Trap  closed. 


At  the  experimental  weir  two  similar  piezometers,  each  about  one 
third  of  the  width  of  the  channel  from  the  side,  were  used.  Owing 
to  the  long  back  slope  of  some  of  the  model  dams,  the  head  was 
measured  69.75  feet  upstream  from  the  crest  of  the  experimental 
weirs.  Readings  of  all  the  piezometers  were  taken  at  half-minute 
intervals,  two  and  sometimes  three  observers  working  at  each  weir. 
The  mean  of  ten  to  twenty  observations  was  used  to  determine  the 
head  for  each  period  in  the  experiment.  Freeman  states  that  he 
considers  the  results  of  these  experiments  for  heads  up  to  2.5  feet, 
including  all  sources  of  errors,  as  certainly  correct  within  2  per 
cent,  aijd  probably  much  closer.  In  reducing  the  experiments,  the 
head  on  the  experimental  weir  is  corrected  by  a  method  comparable 
with  that  of  Francis.  Freeman  does  not  give  the  resulting  coefficients 
for  the  weir  formula,  but  presents  the  results  in  the  form  of  diagrams 
showing  the  discharge  per  foot  of  crest  for  the  various  models.  In 
the  accompanying  tables  the  computations  have  been  carried  out  to 
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show  the  coefficients,  some  errors  in  the  original  data  having  been 
omitted. 

Column  3  shows  the  observed  head  on  the  experimental  dam,  in  feet 

Column  7  shows  the  computed  discharge  over  the  experimental  danu 
per  foot  of  crest.  This  was  determined  by  calculating  the  discharge 
over  the  standard  weir  by  means  of  both  the  Francis  and  Bazin  for- 
mulas, the  mean  of  the  two  having  been  used.  The  result  corrected 
for  slight  leakage,  divided  by  16  (the  length  in  feet  of  the  experi- 
mental weir  model),  appears  in  column  7. 

Columns  4  and  5  show  the  velocity  of  approach  and  the  correspond- 
ing veloiMt}'  head  at  the  experimental  weir.  The  velocity  of  approach 
correction  was  made  by  adding  directly  the  velocity  head  as  given  to 
the  observed  depth  on  the  model  dam,  this  being  considered  a  suffi- 
ciently  close  approximation  to  the  Francis  method  of  correction. 

Columns  1  to  7  are  taken  from  the  original  computations.  The 
coefficient  C\  has  been  computed  from  the  data  in  columns  6  and  7  by 
the  formula 

//* 

Pis.  XIX  to  XXII  show  the  resulting  coefficients  applicable  in  t^e 
formula  here  adopted, 

correction  for  velocity  of  approach  being  made  by  the  Francis  correc- 
tion formula  or  an  e(]uivalent  method. 

These  experiments  were  performed  for  the  specific  puipose  of 
determining  the  discharge  over  the  old  Croton  dam.  They  include 
two  main  groups:  (1)  Experiments  on  round-cre*ited  portion  of  the 
dam;  (2)  ex{>eriments  on  the  angular-crested  portion  of  the  dam. 
Each  group  includes  series  of  experiments  on:  (a)  Model  of  smooth- 
planed  pine;  (//)  model  of  unplaned  plank;  (c)  model  with  cleats  and 
fragments  of  stone  on  the  upstream  slope  to  simulate  the  natural  back 
filling;  {(I)  model  with  rough  slope  and  with  i-inch-mesh  wire  cloth  on 
crest  to  simulate  cut  stone;  {(i)  model  surmounted  by  12-ineh-squan* 
timber  on  crest.  Experiments  were  added  with  a  construction  to 
simulate  a  natural  rock  ledge  lying  upstream  from  the  angular  portion 
of  the  dam. 

The  experiments  were  abbreviated  owing  to  lateness  of  season  and 
trouble  from  air  in  the  gage  pipes.  ^ 

The  value  of  the  results  is  limited  by  the  narrow  range  of  head> 
covered.  The  models  were  of  unusual  forms,  and  show  vsome  peculiar 
differences  when  an  attempt  is  made  to  compare  the  results  with  thi^ 
of  other  weirs  of  similar  slopes.  The  data  are  of  value  as  showing  the 
effect  of  various  degrees  of  roughness  on  the  discharge. 
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WEIB8    OF   IRKEOULAR   SECTION.  95 

EXPERIMENTS    OF    UNITED    STATES    GEOLOGICAL    SURVEY    AT    CORNELL 

UNIVERSITY   HYDRAULIC  LABORATORY. 

In  April,  1903,  the  writer  was  instructed  to  plan  and  execute  a  series 
of  experiments  on  models  of  dams  similar  to  those  in  use  at  gaging  sta- 
tions of  the  Geological  Survey  in  New  York,  Michigan,  and  elsewhere. 

The  experiments  were  performed  at  the  hydraulic  laboratory  of 
Cornell  University,  mainly  during  the  months  of  Ma}"  and  June,  1903, 
and  were  conducted,  under  the  supervision  of  the  writer,  by  Prof. 
Gardner  S.  Williams,  director  of  the  laboratory. 

The  varioiLS  types  of  dams  most  commonly  occurring  were  grouped 
as  follows: 

1.  Weirs  with  broad  horizontal  or  slighth^  inclined  crests. 

2.  Weirs  with  verticJil  downstream  faces  and  inclined  upstream 
slopes. 

3.  Weirs  having  compound  slopes,  including  those  with  inclined 
upstream  faces  and  with  either  broad  crests  or  with  sloping  aprons. 

4.  Completely  or  partially  curved  weir  sections,  including  those  of 
ogee  profile. 

It  was  found  impoasible  to  include  in  the  experiments  all  the  forms 
of  section  desired,  and  it  was  accordingly  determined  to  limit  the 
experiments  to  the  thorough  stud}'^  of  two  classes — weirs  with  broad 
crests  and  weirs  with  ogee  sections — and  to  extend,  if  possible,  the 
measurements  to  include  dams  with  vertical  downstream  faces  and 
sloping  upstream  approaches.  The  order  of  operation  used  in  pre- 
vious experiments  was  transposed,  the  experimental  models  being  built 
on  a  bulkhead  forming  the  standard  weir  hitherto  used  and  located 
near  the  head  of  the  experimental  canal. 

The  quantity  of  water  passing  over  the  experimental  weir  was  meas- 
ured on  a  standard  weir  below,  6.65  feet  high  and  having  a  crest  length 
of  15.93  feet.  The  head  on  the  standard  weir  was  measured  in  a 
Bazin  pit,  3  by  4  feet  in  section,  reaching  to  the  depth  of  the  bottom 
of  the  canal,  and  communicating  therewith  through  a  pipe  4  inches  in 
diameter  and  about  3.5  feet  long,  opening  at  the  bottom  of  the  channel 
of  approach,  29.88  feet  upstream  from  the  weir.  The  head  on  the  stand- 
ard weir  was  observed  in  the  gage  pit  by  means  of  a  hook  gage  read- 
ing to  millimeters  and  estimated  to  about  one-fifth  millimett^r.  The 
conditions  at  the  standard  weir  were  thus  closely  comparable  to  those 
obtained  in  Bazin's  experiments,  and  his  formula  for  this  height  and 
length  of  weir  was  applied  to  determine  the  discharge.  Observations 
to  determine  the  leakage  between  the  experimental  and  standard  weirs 
were  made,  and  corre(»tions  were  applied  for  whatever  leakage  was 
indicated,  the  amount  being  usually  less  than  0.01  cubic  foot  per  second 
per  foot  of  crest.     The  discharge  over  the  standard  weir  was  com- 
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putcd  in  cubic  meters  per  second  and  has  been  reduced   to  cubic 
feet  per  second,  the  dist^harge  table  being  as  follows: 

Dvicharije  over  standard  treir  at  different  heads. 


Head,  in 
moteiv. 

Q  in  cubic 

meU»rs,  per 

secoua. 

0.111863 

Head,  in 
meters. 

H  in  cubic 

meters,  per 

second. 

;         0.a5 

0.60 

4. 21730 

.10 

. 296230 

.70 ; 

5.34459 

.15 

.  53207 

.80 

6.57096 

.20 

.  81 166 

.90  ' 

7.  89078 

.25 

1.12871 

1.00  ' 

9.30650 

.30 

1.48032 

1.10 

10. 81066 

.40 

2.27850     1 

1.20 

12.40420 

.50 

3. 19350 

The  discharge  curve  for  the  standard  weir  has  also  l>een  carefully 
checked  by  comparing  the  depth  flowing  over  with  that  on  a  similar 
weir,  using  the  formula  and  method  of  determining  the  head  adopted 
by  Fteley  and  Stearns;  it  has  also  been  checked  b}-  float  and  cur 
rent-meter  me&surements.  and  for  lower  heads  by  means  of  volumetric 
measurement  of  the  discharge  in  the  gaging  channel,  so  that  it  L^ 
believed  that  the  discharge  in  these  experiments  is  known  within  1  or 
2  per  cent  of  error  as  a  maximum. 

The  work  of  calibrating  the  standard  weir  had  been  accomplished  by 
Professor  Williams  and  his  assistants  before  the  experiments  of  the 
United  States  Geological  Survey  were  taken  up,  so  that  somewhat 
more  certainty  atfa<*hes  to  the  results  of  these  later  experiments  than 
to  earlier  experiments  made  before  the  standard-weir  discharge  hnd 
been  thoroughly  checked. 

It  was  the  wish  of  the  (xeological  Survey  that  the  conditions  at  the 
experimental  weirs  should  conform  to  those  actually  existing  at  dams 
which  are  utilized  as  weirs,  in  connection  with  the  stream -gaginj^ 
operations.  In  such  cases  it  is  often  impracticable  to  utilize  gage  pit^ 
of  the  form  adopted  by  Bazin  or  to  use  piezometer  or  hook  gagpv 
The  usual  method  is  to  read  the  depth  directl}-  on  a  graduated  vertical 
scale  or  measure  the  distance  to  water  surface  from  a  suitable  bemb 
mark.  The  method  adopted  in  the  weir  experiments  consisted  of 
reading  directly  the  distance  to  water  surface  from  bench  mark^ 
located  above  the  central  line  of  the  channel.  The  readings  wen? 
taken  by  means  of  a  needle-pointed  plumb  bob  attached  to  a  steel  tape 
forming  a  point  gage,  readings  being  taken  to  thousandths  of  a  foot. 

Two  gages  were  used,  one  located  10.3  feet  upstream  from  the 
crest  and  another  16.059  feet  upstream.  In  series  XXXV  airi 
following,  for  the  higher  heads,  the  readings  of  the  upstream  tap 
were  used.  For  heads  where  no  general  difference  was  apparent  \y 
average  of  the  readings  of  the  two  tapes  was  taken.     In  genera^  tlk 


WEIRS   0$*   IRREGULAR  SECTIOK. 


97 


surface  curve  did  not  perceptibly  affect  the  reading  of  the  gage  nearest 
the  weir  for  depths  below  3  feet.  The  readings  of  the  tapes  were 
checked  from  time  to  time  by  observations  with  hook  gages,  thus  prac- 
tically eliminating  the  effect  of  temperature  on  the  tapes.  Observa- 
tions of  the  head  were  usually  taken  at  intervals  of  thirty  seconds. 
Great  care  was  used  to  maintain  a  uniform  regimen  of  flow  during 
each  expeidmental  period,  and  the  variations  of  head  were  very  slight. 
The  character  of  the  observations  is  illustrated  by  the  following  data 
taken  fr.om  the  experiments: 

Reeulings  of  tapes  to  determine  head  at  expenmenUd  weir. 


Series   XL. 

Series  XLI. 

Period  10. 

Period  5. 

Date     6.22,08. 

Date     6.23,08. 

Time. 

Readings. 

Time. 

Readings. 

h.      m.      8. 

h.      m.      8. 

12    37    40 

42.681 

1     34    30     i      43.633 

.681 

.632 

.680 

.633 

.681 

.630 

12    39    00 

.682 

.630 

12    52    30 

42.680 

.633 

.681 

.635 

.680 

.635 

.679 

.634 

12    54    30 
Mean 

.680 

.633      ' 
.630 

42.6805 

.635 
.630 

-_ 

Series   XLIII. 

Period  S. 

.635 

Date     6,26,03. 

0 

.635 
.633 

Time.                   Readings. 

—  _  _ — 

.630 

h.      m.      8. 

.630 

12    36    20 

2.3a5 

.630 

.302 

.630 

.302 

.630 

.302 

.634 

.301 

.630 

• 

.302 

-.628 

.301 

.630 

.300 

.632 

12    42     10 

.300 

1    51     20 
Mean 

.628 
.631 

Mean   . 

2.  3015 

43.6317 
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For  the  lower  heads  the  discharge  over  the  experimental  weir  wm 
volumetrically  determined  by  measuring  the  rise  of  water  in  the  canal, 
as  follows: 

List  of  experimental  periods  for  which  the  discharge  was  volumetrically  determined. 


Series. 

:w 

31 
34 
37 
38 


Periods. 


1,13,14.16 

10,11 

1,9,10 

5« 

5,6 


Series. 

Periods. 

Series. 
44 

Periods. 

39 

1 

1,2.3 

40 

1,2 

45 

1,2,3 

41 

13,14              1 

46 

1,2,3 

43 

1,2,3 

47 

1,2,3 

43  « 

1,2,3,4          ^ 

1 

Vnited  States  Geological  Survey  experiments  at  Cornell  Imiversity  hydraulic  lafioratory  on 

model  of  Plattsburg  dam. 

[Series  No.  XXX.     Height  of  weir=P,  11.25  feet;  lesfth  of  weir  crest=>£,  15.9G9  feet:  width  U 
channel  -b,  1.'>.97U  feet;  height  of  upstream  crest  comer,  10.50  feet;  crest  width,  S  feet.] 


! 

Measured  head 
tal  weir 

I 

Num- 

obser-     JJ**I" 
_-^_       mum. 

tiuns.  1 

1 

on  exp< 
,  in  feet. 

irimen- 

Mean 
=  D. 

A  = 
area  of 
section 

per 

foot  of 

crest. 

v= 
mean 
veloc- 

ity 
of  ap- 
proach, 
in  feet 
per  sec- 
ond. 

Headcc 

for  vc 

of  app 

in  f 

//i 

^rrected 
locity 
roach, 
eet. 

Q-dls- 
charge 

per 
foot  of 

Dis- 
chane 
ooefn- 

cient 

c,. 

No. 

Mini- 
mum. 

II 

crest, 
in  cu- 
bic feet 
per  sec- 
ond. 

1 

• 

9 

t 

4 

6 

6 

7 

8 

9 

10 

11 

1 

92 

0.0998 

0.0ei8 

0.096 

11.347 

0.007 

0.030 

0.096 

&084 

2.835    ; 

2 

SI 

.7993 

.7863 

2.790 

14.041 

1.156 

4.710 

2.810 

16.218     3.443 

3 

19 

3.1993 

3.1478 

8.187 

14.438 

1.896 

5.766 

8.2M 

20.152     3.495 

4 

26 

2. 8893 

2.3473 

2.884 

13.635 

.926 

3.710 

2.396 

12.631     3.405 

ft 

2» 

1.7973 

1.7853 

1.793 

13.  OA 

.636 

2.412 

1.799 

8.282     3.438 

6 

27 

1.1803 

1.1723 

1. 174     12. 435 

.354 

1.274 

1.176 

4.399     3.454  1 

7 

18 

1.0133 

1.0073 

1.010     12.260 

.280 

1.916 

I.OIl 

8.435  1  3.381 

8 

16 

.8043 

.8008 

.802     12.058 

.200 

.719 

.808 

2.409 

3.348 

9 

M 

.6143 

.6113 

.613 

11.884 

•  Mw^w 

.481 

.614 

1.606  1  3.345 

10 

24 

.5063 

.5073 

.506     11.758 

.102 

.362 

.508 

1.195     3.302 

11 

15 

.4283 

.4263 

.427 

11.678 

.079 

.280 

.428 

.921     3.296 

J  2 

20 

.2913 

.2903 

.-291 

11.542 

.046 

.167 

.291 

.526  '  3.344 

IS 

32 

.2933 

.2908 

.292  1  11.543 

.044 

.158 

.292 

.506     3.209 

14 

21 

.1783 

.1763 

.178 

11.427 

.021 

.075 

.178 

.240  .  3.202 

16 

24 

.1793 

.1733 

.179 

11.429 

.020 

.076 

.179 

.226  '  2.976 

16 

40 

.0893 

.0893 

.089 

11.340 

.007 

.027 

.089 

.076     2,841 

17 

26 

1.5373 

1.5303 

1.582 

12.783 

.517 

1.904 

1.535 

6.607     3.471    , 

IH 

25 

2.1033 

2.0843 

2.094 

18.345 

.793 

8.051 

2.104 

10.576     3.466 

1 
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United  States  Geological  Survey  evperimenie  at  Cornell  Dniversity  hydraulic  lahoralory  on 

model  of  PlaUwurg  dam — Contiiiaed. 

[Series  No.  XXXI.    Height  of  3irelr=P,  11.25  feet;  lengtli  of  weir  crestaf,,  7.988  feet:  width  of  chan- 
iiel»5, 15.970  feet;  height  of  upstream  crest  comer,  10.50  feel;  width  of  crest,  3  feet.] 


No. 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Measured  head 
tal  weir 

L  on  experimen- 
,  in  feet. 

A  = 
area  of 
section 

per 

foot  of 

crest. 

mean 
veloc- 

ity 
of  ap- 
proach, 
in  feet 

per 
second. 

Head  corrected 

for  velocity 

of  approacn, 

in  feet. 

0»dis- 
cnarge 

per 
foot  of 
crest. 
In  cu- 
bic feet 

per 
second. 

Dis- 

ebane 

ooeln- 

dentCi. 

Z,=ef- 
fective 

Num- 
ber of 
obser- 

var 
tions. 

Maxi- 
mum. 

r 

Mini- 
mum. 

Mean 

H* 

H 

length 

of  crest 

weir. 

a          # 

4 

6 

6 

7 

8 

» 

10 

11 

12 

25 
15 
44 

21 
89 
40 
26 
25 
SO 
18 
40 
19 

5.1008 

4.2878 

3. 6898 

2.8213 

2.2718 

1.  SWKi 

.9678 

1.8798 

.6096 

.6073 

.8028 

.3008 

4.9273 

4.1698 

8.5258 

2.8003 

2.2623 

1.3813 

.9653 

1.8723 

.6083 

.6063 

.2993 

.2993 

5.0014 

4.2214 

3.6191 

2.8185 

2.2696 

1.3861 

.9663 

1.8749 

.6087 

.6068 

.8017 

.3017 

2S0.585 
247.078 
507.460 
224.674 
215.780 
201.998 
105.094 
200.605 
189.383 
188.345 
184.471 
184.481 

1.201 
.945 
.856 
.551 
.412 
.206 
.126 
.826 
.065 
.060 
.020 
.021 

11.257 

8.714 

6.890 

4.743 

3.425 

1.688 

.960 

2.570 

.475 

.472 

.165 

.166 

5.028 
4.235 
3.621 
2.823 
2.273 
1.887 

OCA 
.  TOO 

1.876 
.609 
.606 
.801 
.302 

41.925 

31.086 

23.868 

16.170 

11.545 

5.338 

3.120 

8.814 

1.562 

1.456 

.469 

.490 

3.724 
3.567 
3,464 
3.409 
8.377 
3.269 
3.284 
8.429 
3.288 
3.083 
2.838 
2.966 

7.436 
7.514 
7.580 
7.666 
7.711 
7.799 
7.811 
7.760 
7.877 
7.877 
7.908 
7.908 

[Series  No.  XXXII.    Height  of  weir»  P,  11.25  feet;  length  of  weir  cre«t=iX,  7.979  feet;  width  of  chan- 
nel =5,  15.970  feet;  height  of  upstream  crest  comer,  9.75  feet;  width  of  crest,  3  feet.] 


1 

10 

2 

23 

3 

26 

4 

84 

5 

32 

6 

27 

7 

27 

8 

28 

9 

31 

10 

28 

11 

53 

2.1193 
4.0643 
2.6693 
.9953 
5.5643 
4.7343 
4.0173 
3.3053 

1.9913 
1.4113 


2.0043 
3.9683 
2.6333 
.9923 
5.2983 
4.6443 
3.9683 
3.2678 
2.5198 
1.9698 
1.4023 


2.1178 
4.0053 
2.6469 
.9942 
5.4712 
4.6947 
4.0007 
3.2890 
2.5596 
1.9801 
1.4015 


218.476 

0.004 

3.081 

243.627 

.928 

8.055 

221.934 

.585 

4.317 

195.540 

.135 

.992 

267.088 

1.404 

12.855 

254.687 

1.141 

10.235 

240.808 

.925 

8.040 

232.188 

.701 

5.984 

220.539 

.506 

4.104 

211.285 

.357 

2.790 

202.044 

.221 

1.661 

2.117 
4.018 
2.651 
.994 
6.487 
4.714 
4.013  I 
8.296  I 
2.564  I 
1.962  I 
1.402  I 


11.029 

3.580 

7.767 

29.846 

3.706 

7.577 

15.398 

3.567 

7.714 

8.342 

3.370 

7.880 

50.440 

3.924 

7.430 

38.704 

3.782 

7.508 

29.395 

8.666 

7.578 

21.278 

3.556 

7.649 

14.460 

3.524 

f.723 

9.686 

3.471 

7.781 

5.704 

3.434 

7.889 
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l^iUd  States  Geological  Survey  experiinerUs  at  Comrll  UnieenUy  hydraulic  laboratory  fm 

model  of  PUUUbarg  dam — Continaed. 

[Series  No.  XXXIII.    Height  of  weir«P.  1I.3&  feet;  len«rth  of  weir  preflt^I.,  15.969  feet;  width  ot 
channel^  b,  15.970  feet;  height  of  upetream  crest  comer.  9.79  feet;  width  of  crest,  3  feet.] 


No. 

1 
1 

Measured  head 
tal  weir 

on  experimen- 
,  in  feet. 

area  of 

section 

per 

f(H)t  of 

crest. 

mean 
veloc- 

Ity 
of  ap- 
proach, 
in  feel 
per  sec- 
ond. 

7 

0.183 

Head  corrected 

for  velocitv 

of  approach. 

in  feet. 

.  Q=dis- 
chargc 
'     per 
foot  of 
crest, 
incnbic 
feel  per 
1    sec* 
1    ond. 

ehanre' 
coeffi- 
cient 

Num- 
ber of 
obner- 

va- 
tlonn. 

t 
16 

1 

Maxi- 
mum. 

9 

1 
0.7563 

1 

Mini-  1 
mum. 

4 
0.7493 

Mean 

1 

ft 

6 

12.008 

8             9 

40 

11 

0.752 

0.653       0.7.58 

2.197     3.:»3 

2 

43 

■     .9973  1 

.9873 

.992 

12. 243 

.281 

.990         .993 

.    3.439     3.47S 

3 

29 

1.3963  , 

1.3903 

1.394 

12.644 

.468 

1.651  1     1.397 

5.913     3.5N) 

4 

33 

1.7896 

1.7803 

1.7W 

13.034 

.671 

2.396  '    1.790 

!    8.747 

3.651     1 

5 

23 

2.3783  : 

2.3363 

2.352 

13.608 

.990 

8.641       2.367 

13.464     S.698     ' 

6 

24 

2. 6683 

2.6.'i03 

2.660 

13.910 

1.170 

4.387       2.680 

16.272     3,709 

m 
t 

52 

.5593  ! 

.5498  , 

.553 

11.808 

1.183 

.432         .572 

i    1.397     3.232 

» 

42 

.6603 

.6493 

.653 

11.904 

.152 

.528         .654 

1.808     3.422 

9 

12 

.6804  ' 

1 

.6783  ' 

.679 

11.990 

.166 

<.560         .680 

l.<^ 

1 

3.330    1 
1 

[Series  No.  XXXIV.    Height  of  weir=P,  11.25  feet;  length  of  weir  crest -=L,  1.5.969  feet;  width  U 
channel -6.  15.970  feet;  height  of  upstream  crest  comer,  8.37  feet:  width  of  crest,  3  feet.] 


1 

16 

0.6463 

i 
0.6388  ' 

0.641 

1 

11.891 

0.187 

0.513 

0.641 

1.632 

3.182 

2 

16 

.6423 

.6383 

.640 

11.891 

.141 

.613 

.640 

1.680 

3.276 

3 

21 

2.0253 

2.0043 

2.015 

13.266 

.816 

2.882 

2.025 

10.826 

3.756 

4 

19 

1.6303 

1.6203 

1.628 

12.878 

..592 

2.086 

1.633 

7.627 

3.656 

5, 

19 

1.2333 

1.2293 

1.232 

12.483 

.391 

1.371 

1.235 

4.877 

8.555 

6' 

14 

.9523 

1 

.9483 

.960 

12.201  ■ 

.261 

.927 

.961 

3.185 

8.484 

7 

20 

.4013 

.3968 

.400 

11.650 

.070 

.268 

.400 

.815 

3.225 

8  . 

10 

.6243 

.6248 

.624 

11.875 

.186 

.493 

.625 

1.613 

3.269 

9 

32 

.2243 

.2203' 

.222 

11.473 

.029 

.105 

.222 

.328 

3.183 

10  i 

89 

.1103 

.1098  , 

.110 

11.860 

.009 

.036 

.110 

.100 

2.777 

u' 

14 

5.0968 

5.0798 

8.089 

14.840  ' 

1.509 

5.515 

3.122 

21.636 

3.92S 

12' 

25 

2.7763 

2.7263 

2.749 

14.000  , 

1.258 

4.615 

2.772 

17.612 

3.816 

13 

81 

2.4383 

2.3968  ' 

2.421 

13.672  1 

1 

1.051 

3.805 

2.437 

14.874 

3.778 

14 

1 

1 

25 

2.8013 

2.7968 

.800 

12.050 

.194 

.716 

.800 

1 

2.841 

8.271 
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United  Stales  Geological  Survey  experiments  at  Cornell  University  hydraulic  laboraicry 

OJi  model  of  Chambly  dam. 

[Series  No.  XXXV.    Heljfht  of  weir=i',  11.25  feet;  length  of  weir  crest-/.,  15.969  feet;  width  of 
channel =&,  15.970  feet;  height  of  upotream  crest  comer,  10.25  feet;  width  of  cre«t  4.5  feet.] 


MeaNUi 

-ed  head 
tal  weir 

Maxi- 
mum. 

on  exjK 
,  in  feet. 

Mini- 
mum. 

?rimen- 
Mean 

A--- 
areaof 
section 

per 
foot  of 
crest. 

>-  = 
mean 
veloc- 

ity 
of  ap- 
proach, 
in  feet 

per 
second. 

Head  cc 

for  ve 

of  app 

inf 

//i 

►rrectcd 
locitv 
roocn, 
eet. 

Q  =  dis- 
charge 

per 
foot  of 
crest, 
in  cubic 
feet  per 
second. 

Dis- 
charge 
coeffi- 
cient 

No. 

Num- 
ber of 
obser- 

va- 
tion.s. 

H 

1 

i 

8 

2.5503 

4 
2.5163 

6 

« 

0.110 

8 

9 

10 

1.297 

11 

1 

64 

0.549  1  11.799 

0.407 

0.5-19 

3.189 

2 

55 

1.0103 

1.0063 

1.008     12.259 

.272 

1.014 

1.009 

3.331 

3.285 

3 

40 

1.5643 

1.5523 

1.559  1  12.810 

.511 

1.9,>1 

1.563  !    6.648 

3.a52 

4 

40 

2.0273 

2.0133 

2.021  ,  13.272 

.744 

2.890 

2.029       9.874 

3.416 

5 

38 

1.7513 

1.73a^ 

1.739  ,  12.990 

.602 

2.304 

1.744       7.816 

8.392 

6 

45 

1.2673 

1,2.583 

1.262     12.513 

.379 

1.422 

1.265 

4. 747 

3.337 

7 

41 

.7598 

.  7M3 

.757     12.008 

.176 

.660 

.758 

2.114 

3.205 

8 

43 

.4153 

.4373 

.441      11.692 

.079 

.'293 

.441 

.919 

3.132 

9 

20 

.3043 

.3003 

.302  ,  11.553 

.045 

.166 

.302 

.525 

3.159 

11 

18 

3.7303 

3. 7063 

3.755  1  15.00t) 

1.740 

7.403 

8.798 

26.114 

3.528 

12 

17 

3.2193 

8, 1813 

3.195     14.446 

1.406 

5.789 

3.224  1  20.819 

3.510 

13 

17 

3.0023 

2.9873 

2.987     14.238 

1.283 

5.224 

3.011  ,  18.267 

3.496 

14 

18 

2.6743 

2.6643 

2.W2  '  13.892 

.  1.077 

4.334 

2.658  1  14.968 

3.452 

15 

23 

2.3633 

2.3283 

2.317  '  13.568 

.901 

3.565 

2.380  1  12.221 

8.438 

16 

22 

1.4923 

1. 4873 

1.463     12.713 

.478 

1.775 

1.466  ,     6.072 

1 

3.420 

17 

37 

.2103 

.2093 

AM 

11.435 

.023 

.079 

.184         .258 

[ 

3.260 

IS 

25 

.3913 

.3903 

.391 

11.642 

.065 

.245 

.391         .758 

8.096 

19 

17 

.3313 

.3:n3 

.331  1  11.582 

.OSS 

.191 

.831         .609 

3,194 

20 

24 

.2523 

.2528 

.253     11.504 

.035 

.127 

.263  1       .404 

1 

8. -258 

21 

21 

.2203 

.2193 

.221      11.472 

1 

.028 

.104 

.221 

.326 

3.120 

22 

24 

.1843 

.183:i 

.183  '  11.434 

.021 

.078 

.183 

.238 

3.039 

23 

19 

.1323 

.1313 

.132  1  11.383 

.012 

.048 

.132 

.186 

2.826 

24 

20 

.0823 

.0823 

.08;^     11.334 

.007 

.024 

.083         .079 

3.321 

[Series  No.  XXXVI.  Height  of  weir-/',  11.25  feet;  length  of  weir  crc«t=L,  15.969  feet;  width  of  chan- 
nel =6,  16.970  feet;  height  of  upstream  crest  comer,  10.50  feet;  width  of  crest,  4.6  feet,  with  4  inches 
radiuj;  quarter  round.] 


1 

18 

2. 765:5 

2 

18 

2.3513 

3 

30 

2.9373 

4 

23 

1.5173 

5 

21 

1. 1143 

6 

19 

.7553 

7 

22 

.4943 

2. 6913 
2.2913 
2.8923 
1.4993  ' 
1.1013  ' 
.7493  ' 
.4903  I 


2. 741 
2. 816 
1.915 
1.507 
1.111 
.753 
.492 


13. 991 
18.667 
13.166 
12. 758 
12.361 
12.004 
11. 743 


1.185  ' 
.936  I 
.702  I 
.501  ! 
.320  , 
.177  I 
.095 


4.594  I 

3.558  I 
2.666  ! 
1.857  i 
1.173  , 
.6^4  I 
.345 


2.764 
2.830 
1.928 
1.611 
1.112 
.753 
.492 


I 


16.586 
12.698 
9.248 
6.390 
3.960 
2.123 
1.118 


3.610 
3.569 
3.467 
3.441 
3.367 
8.248 
3.221 


102        WKIR    KXPERIMENT8,   COKFFICIENT8,   AND    FORMULAS. 


(nitt'd  tStatfs  (i(f)login\l  Snrtry  ejrperijnerUM  at  Oomell  hydravdic  labomivry  ou  model  "t 

IkdgerUU  dam  v*Uh  injured  af/nm. 

[Sorioii  No.  XXX VU.    HeiKht  of  weir-/\  11. '^&  fe«t:  length  of  weir  cmtt^/.,  15.969  feet:  width ui 
rtMnnel  -  K  15.970  feet:  heiffbt  of  tipstream  crest  comer,  10.25  feet:  width  of  crust,  a  feet.] 


i     . 

( 

Head  corrected 

MeiiMurtHi  head 

onexperimeu- 

• 

r= 

for  velocity 

(^^di»»- 

Ul  weir, 

lii  feet. 

A  ^ 

mean 

of  approacn. 

chaifre 

1 

area  of 
MM'tlon 

veloc- 

in feet. 

per 

Di<- 

ity  of 

foot  of 

chanre 

^'''     Niiin- 

lH»rof 

1            (>bw.>r- 

1 

per  foot 

of 

crest. 

proach. 

1 

1  crest,  ' 
1  In  cu- 

ct»elfi- 
oient 

Maxi- 

Mini- 

Mean - 

in  feel 

u 

bic  feet 

f\ 

va- 

tloiiii. 

mum. 

mum. 

I). 

per  sec- 

per sec- 

S 

4 

• 

ond. 

M 

t 

ond. 

10 

1 

1     »           « 

7 

11 

.    1           :«) 

0.  IT-HW 

0.9113 

0. 916 

12. 166 

0. 251 

0.87X 

0.917 

1 

S.049 

3.474 

2           3:» 

3..V,13 

3.4233 

3. 565 

14.K16 

1.535 

6.M28 

3.  SWf 

22.744 

3.:ki    , 

3              2M 

2. 9123 

2.  H.',73 

2.927 

14.178 

1.170 

5.060 

2.947 

16.  .593 

3.279 

4              52 

2. 3293 

2.2903 

2. 324 

13. 574 

.906 

3.670 

2.336 

12.297 

3.444 

5              59 

l.r>413 

1.6213 

1.635 

12. 8H5 

.585 

2.100 

1.640 

7.514 

3.593 

5(1             41 

1.3973 

1.3923 

.415 

11.666 

.069 

.267 

.416 

.810 

3.029 

Cnited  Sfate:<  defplngical  San'fy  rTj)nnmefiUi  at  Vomdl  hydranlic  lahoratary  ou  model  *•} 

DolgeiUle  dam, 

[Series  No.  XXXVIII.    Heifirhtof  weir=P,  11.25  feet;  len^rth  of  weir  cre8t=/.,  15.969  feet:  width  of 
channel  -6. 15.970  feet:  height  of  upstream  crest  corner,  10.25  feet:  width  of  cn?st.  6  ffct.] 


No. 


1 
'I 

A. 

3 
4 
5 

6 

7 

8 

9 

10 

11 

12 


Nuro- 

Iwr  of 

«>l)8er- 

va- 

tiOUM. 


32 
3() 


25 


32 
34 
24 

27 

:n 
2y 

3U 
2>s 
2h 


I 

r= 
mean 
veloc- 
ity of 

P«'f«><pr^h, 
MhxI-     Mini-    Mean  -    ..  "f,    ;  in  feet 


Mon«<tired  head  on  experimen- 
tal weir,  in  feet.  ^j  _ 

'  area  of 
; MCftion 


Head  corrected ! 
for  velocity      5=di5 
of  approecn. 
in  feet. 


mum.  ,  mum 


; 


IK 


per  sec- 
ond. 


0.3973  j 
1.6»V43 
1.1143  ! 
.7513 
.5093  , 
.2178  I 
3.  4726 
3.1176  ' 
2.6170  ' 
2.2096 
1.9306 
l.'>2M«i 


0.3913 

1.6713 

1.1093 

.  7473 

.5083 

.2113 

3. 458<> 

3.0806 

2. 5926 

2.180t> 

1.8156 

1.510ti 


6 

6 

0.395 

11.646 

1.689 

12.940 

1.112 

12.362 

.749 

12.0U0 

.504 

11.754 

209 
3.470 
3.100 
2.605 
2.198 
1.920 
1.517 


11.460 
14. 721 
14.351 
13.866 
18.449 
13.171 
12.768 


0.068 
.605 
.333 
.185 
.101 
.026  I 
1.466 
1.271 
1.019 
.846  ' 
.726  ! 
.614 


//« 

// 

8 

• 

0.249 

0.396 

2.206 

1.695 

1.176 

1.114 

.649 

.750 

.358 

.504 

.096 

.209 

6.551 

3.501 

5.521 

3. 124 

4.243 

2.621 

3.283 

2.209 

2.677 

1.928 

1.872 

1.519 

chaiige 

per    ,    Vis- 
toot  of   cham* 

crest,     cot'tn-  ■ 
in  cu-     eient 
bicfeet      i\. 
pertsec- 

ond.    , 


10 


II 


0.790 

3.176 

7.826 

S..5iS 

4.113 

3.501 

2.223 

3.426 

1.186  ; 

3.310 

.294 

3.061 

21.583 

3.295 

18.238 

3.303 

14. 124 

3.329 

11.381 

3.467 

9.658  ■ 

3.570 

6.557  ' 

3.603 

[Series  No.  XXXIX.    Height  of  wclr=P,  11.26  feet;  length  of  weir  crc«t=L,  15.969  feel:  width  vl 
channel    b,  15.700  feet;  height  of  upstream  crest  comer,  10.25  feet;  width  of  crest.  6  feet; 


3 

I 

26 

0.  (»Vi3 

0. 6793 

I     .683 

11.934 
11.934 

0.170 
.167 

0.665 
.665 

0.684 
.6M 

2.027 
1.995 

3.  .586 

3.530 

22 

.  41.S3 

.4153 

.418 

11.668 

.081 

.270 

.418 

.944 

3.497 

4' 

;« 

3.9H06 

3. 920(5 

3.943 

15. 194 

1.721 

7.956 

3.985 

26. 160 

3.J87 

5 

24 

3.  irnx; 

3. 13(W 

3. 145 

14.396 

1.280 

5.642 

3.169 

18.431 

3.266    , 

^ 

23 

2. 5066 

2.4806 

2.488 

13.739 

.966 

8.958 

1 

2.502 

13.268 

3.352 

7 

36 

1.898<j 

1.8756 

1.8H4 

1 

13.ia5  ! 

.699 

2.601  ' 

1.891 

9.186 

3.532 

»l 

32 

1. 2716 

1.2626 

1.268 

12.518 

.401 

1.4S2  J 

1.270 

5.025 

3.509 

9 

39 

.  82K<) 

.8206 

.826 

1 

12.077 

1 

.218 

.752 

.827 

2.639 

3.494 

10  ' 

32 

.  562ri 

.5606 

.561  1 

11.811 

1 

.125 

.420 

.561 

1.481 

3.526 

1 
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United  States  GeoLogictU  Survey  cjcperimentjf  iU  Cornell  hydrtiulic  laboratory  mi  model  of 

flat-top  weirs  uith  vertical  faces. 

[Serien  No.  XL.    Uelffht  of  weir=  P,  11.25  feet;  length  of  weir  cre8t=  L,  15.969  feet;  width  of  c*hMnnel= 

6,  15.970  feet;  width  of  broad  erest,  0.479  foot;  nappe  aerated.] 


Measured  head  on  experimen- 
tal weir,  in  feet. 


No. 


Num- 
ber of 
obser- 
va- 
tions. 


Maxi- 
mum. 


Mini- 
mum. 


Mean: 
D. 


I 

4  , 

^\ 
6  I 

7 

8  ! 

9 
10 
11 


19 
17 
18 
30 
33 
36 


0.6343 

.2643 

.2613 

.  1216 

1.9916 

1.6256 


0.6298 

.2598 

.2513 

.1206 

1.9816 

1.6106 


0.631 
.260 
.264 
.124 

i.as9 

1.618 


26 

1.2556 

1.2496 

1.256 

21 

.9766 

.9706 

.977 

21 

.8213 

.8163 

.820 

10 

.6513 

.6493 

.650 

10 

.4503 

.4483 

.449 

area  of | 

section  I 

per  foot 

of 

crest 


6 

11.882  I 
11.511  , 
11.515  , 
11.375  ] 
13.238  , 
12.868  ' 
12.507 
12.228  ' 
12.070 
11.900 
11.700 


mean 
veloc- 
ity of 

proach, 

In  feet 

per  sec 

ond. 


Head  corrected 

for  velocity 

of  approach, 

in  feet. 


//' 


// 


0.133 
.030 
.033 
.011 
.710 
.580 
.377 
.262 
.204 
.139 
.074 


8 

0 

0.502 

0.632 

.133 

.263 

.136 

.264 

.044 

.124 

2.821 

1.996 

2.065 

1.622 

1.412 

1.259 

.967 

.978 

.743 

.820 

.524 

.650 

.301 

.449 

Q-dls- 
charge 

per 

foot  of 

crest, 

in  cubic 

feet  per 

second. 


10 


Dis- 
charge 
coelfi- 
cient 


11 


1.580 

3.148 

.3^13 

2.584 

.380 

2.794 

.129 

2.943 

9.401 

3.382 

6.819 

3.301 

4. 713 

3.338 

3.209 

3.318 

2.469 

3.325 

1.654 

3.154 

.867 

2.881 

[Series  No.  XLI.    Height  of  weir  =  P,  11.25  feet;  length  of  weir  crest  -=  L,  15.969  feet;  width  of 
•    channel  =  b,  15.970  feet:  width  of  broad  crest,  1.646  feet;  nappe  partly  aerated.] 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


25 

3.8606 

3.8256 

25 

3.  l:06 

3.1066 

26 

2.6906 

2.6656 

31 

2.0306 

2.0116 

28 

1.6043 

1.5973 

27 

1.2373 

1.2293 

25 

.9443 

.9393 

34 

.6738 

.6693 

30 

.489!^ 

.4873 

18 

.33C3 

.3293 

31 

.2113 

.2093 

........ 

22 

"v  • 

.1253 

.1213 

-20 

.4206 

.4136 

44 

.4206 

.4126 

3.842 

3.177 

2.674 

2.022 

1.601 

1.233 

.912 

.671 

.488 

.3:!0 

.210 

.122 

.788 

.417 

.417 


15.092 
14. 428 
13.925 
13.272 
12. 852 
12,  AM 
12. 192 
11.922 
11.739 
11.581 
11.461 
11.373 
12.038 
11.668 
11.668  I 


1.692 
1.317 
1.050 
.680 
.462 
.307 
.203 
.123 
.078 
.045 
.024 
.011 
.153 
.064 
.065 


7.661 

5.730 

4. 413 

2.889 

2.032 

1.372 

.915 

.575 

.341 

.190  I 

.096 

.043  I 

.699  , 

.270  I 

.270  1 


3.883 

3.202 

2.690 

2.028 

1.604 

1.234 

«.M2 

.692  j 

1 

.488  I 
.330  I 
.210  . 
.122  1 
.788  i 
.417  I 
.417' 


25.531 

3,837 

18.995 

3.315 

14.624 

3.314 

9.021 

8.123 

5.936 

2.922 

3.835 

2.796 

2.476 

2,706 

1.472 

2.560- 

.910 

2,669 

.520 

2. 742 

.272 

2.827 

.130 

3.047 

1.840 

2.631 

.750 

2.782 

.759 

2. 815 

[Series  No.  XLII.    Height  of  weir=i>,  ll,-25  feet;  length  of  weir  crest-/.,  15,969  feet;  width  of  chan- 
nel -=ft,  15,970  feet;  width  of  broad  crest,  12.239  feet;  nappe  jiartly  aerated.] 


1 
2 
3 
4 
6 
6 

8 

9 

10 

11 

12 


33 

0.1706 

32 

4,3706 

26 

3.8316 

88 

3.0446 

32 

3. 7356 

29 

3,6S56 

38 

3,3966 

27 

2.2506 

34 

1.4706 

22 

1.0986 

86 

.6406 

28 

.6126 

0.1626 

0.168  1 

4.3416 

4.353 

8.8006 

8.809  ' 

3.0256 

8.032  ' 

3.7186 

1.728 

3. 6776 

2.580  ' 

3.8806 

3.387 

2,2406 

2.213 

1.4526 

1.449 

1.0906 

1,096 

.6376 

.639 

.6106 

.611  , 

1 

11,418 

0,016 

0.069 

0,  itw 

0.180 

15.604 

1.581 

9,196 

4.389 

24. 716 

15.060 

1,321 

7,510 

3.885 

19.896 

14.283 

•  .971 

5,317 

3.046 

13. 876 

12.979 

.467 

2,278 

1.732 

6.066 

13,8.31 

.787 

4,166 

2.589 

10.882 

14,638 

1.130 

6.285 

3.406 

16. 535 

13, 494 

.657 

3.373 

2.249 

8.870 

12. 700 

,369 

1.748 

1.4.51 

4.682 

12. 347 

.253 

1.149 

1.097 

3.129 

11.890 

.116 

.511 

.639 

1.375 

11,862 

.109 

.478 

.611 

1.290 

2.611 
2.688 
2.649 
2. 610 
2. 663 
2.612 
2. 681 
2.629 
2.  701 
2.723 
2.689 
2.700 


IRR  200—07- 


10 


104       WEIR   KXPEBIMENT8,  COEFFICIENTS,  AND   FOBMCLA8. 


Vniied  StiUet  (weotogical  Surrey  rxfHrimerUn  at  Cornell  hydraulic  laboratory  on  modd  0/ 

flat-top  weirn  with  vertical  faces — Continued. 

[S^^riesNo.  XLIII.    Height  of  wvir- -/>.  11.25  feet;  length  of  weir  crest =/.,  15.969  feet;  width  of  channels 
6,  15.970  f(*et;  wi Jth  of  broad  crent,  16.302  feet;  surface  comewhat  rough;  nappe  partly  aerated.] 


No. 


Measured  head  on  experimen- 
tal weir,  in  feet. 


1  Num- 
l)er  of 
obser- 

tions. 


1 

12 

2 

12 

3 

10 

4 

26 

5 

33 

6 

27 

7 

31 

K  ' 

30 

9 

23 

10 

25 

11 

26 

Maxi- 
mum. 


Mini- 
mum. 


Mean 
V. 


area  of 

section 

per  fool 

of 

creHt. 


6 


0.8536 

0.8506 

.4496 

.4426 

.3246 

.3106 

.lW3f. 

.6856 

4. 450(i 

4. 4176 

3.6806 

3.6306 

2.9126 

2.9306 

2. 3626 

2.3586 

1.8956 

1.8866 

1.4826 

1.4756 

1.2086 

1.2026 

mean 
veloc- 
ity 01 

proach, 
in  feet 
per  sec- 
ond. 


H* 


Head  corrected, 
for  velocity      Q=di»- 
of  approach,     charve 
in  feet.  per 

foot  of 
crest, 
in  cubic 
feet  per 
second 


10 


H 


IH9- 

chaise 

coelB- 

cient 


11 


0,851 

12. 102 

0.168 

0.786 

0.852 

2.027 

2.579 

.447 

11.608 

.069 

.299 

.447 

.811 

2. 713 

.312 

11.563 

.040 

.174  ! 

1 

.312 

.468 

2.(S84 

.689 

11.940 

.129 

.573  ] 

.690 

1.M4 

2.696 

4.432 

15. 683 

1.596 

9.449  1 

4.469 

2.5.011 

2.647 

3.661 

14.912 

1.261 

7.076  ■ 

3.686 

18.657 

2.637 

2.935 

14.186 

.930 

5.062 

2.948 

13.200 

2.606 

2.360 

13.611 

.706 

3.644 

2.368 

9.607 

2,637 

1.890 

13. 141 

.520 

2.607 

1.894 

6.841 

2.G24 

1.480 

12.731 

.374 

1.804 

1.482 

4.767 

2.531 

1.206 

12.457 

.282 

1.327 

1.208 

3.  aw 

1 

[Scrips  No.  X  Lllla.    Height  of  weir=  P,  1 1.25  feet;  length  of  weir  crest= £.,  15.969  feet:  width  of  ehan- 
iiel  =h,  15.970  feet;  width  of  broad  crest.  If  .302  feet:  smooth  planed  surface.] 


1 

19 

0.8626 

0.3596 

0.361 

11.612 

0.050 

0. 217 

0.361 

0.576 

2.653 

2| 

20 

.2496 

.2426 

.246 

11.497 

.026 

.122 

.246 

.805 

2.494 

3! 

41- 

.1686 

.1646 

.167 

11.418 

.013 

.068 

.167  1 

.153 

2.240 

4  1 

16 

.9906 

.9846 

UIKS 

12.236 

.214 

.980 

.986  j 

2.618 

2.673 

5 

28 

.9856 

.9776 

.981 

12.232 

.210 

.978 

.982 

2.568 

2.638 

V, 

2!i 

.7886 

.7826 

.786 

12.036 

.153 

.697 

.786 

1.847 

2.651 

7I 

31 

.6226 

.6206 

.621 

11.872 

.110 

.490 

.622 

1.309 

2.670    . 

H  1 

21 

.4976 

.4946 

.496 

11.747 

.060 

.350 

.496 

.945 

2. 704 

9 

25 

.3926 

.3906 

.392 

11.643 

.068 

.246 

.392 

.670 

2.728 

10 

3^ 

.  28W» 

.2786 

.280 

11.530 

.036 

.148 

.280 

.421 

2.848 

1»  1 

28 

.1606 

.1606 

.161 

11.411 

.016 

.064 

.161 

.184 

2.851 

12 

24  1 

.0776 

.0756 

.077 

11.327 

.006 

.021 

.077 

.066 

3.127 

(Sorios  No.  XI.IV.     Height  of  weir=/»,  11.25  feet;  length  of  weir  cre»t=L.  15.969  feet;  width  of  chan 

nel=^,  15.970  feet;  width  of  broad  crest.  8.980  feet.] 


1 

•> 

3 
4 

6 

G 

». 
i 

8 

9 

10 

11 

12 


27 
20 
32 
20 
19 
17 
31 
28 
31 
29 
26 
32 


0.31:^ 

.159ti 

.4196 

3.0()66 

2.da06 

2.86.% 

1.5166 

1, 2556 

1.0396 

.  Aj/yb 

.7326 

.5046 


0.3116 

0. 312 

11.563 

0.040 

0.174 

0.312 

0.469 

2.691 

.  1576 

.159 

11.410 

.014 

.064 

.159 

.163 

2-570 

.4176 

.419 

11.670 

.058 

.271 

.419 

.679 

2-504 

3.0506 

3.058 

14.309 

.986 

5.386 

3.073 

14.106 

2.619 

2.3116 

2.319 

13.569 

.686 

3.647 

2.326 

9.807 

2.624 

2.8486 

1.856 

13.107 

.512 

2,637 

1.860 

6.712 

2.616 

1. 5106 

1.513 

12.763 

.386 

1.864 

1.615 

4.928 

2.6^ 

1.2506 

1.252 

12.503 

.297 

1.404 

1.254 

3.718 

2.619 

1.0356 

1.038 

12.289 

.228 

1.059 

1.089 

2.803 

2.646    1 

.8916 

.897 

12. 148 

.186 

.850 

.897 

2.254 

2.652 

.rsof) 

.732 

11.983 

.140 

.627 

.732 

1.676 

2.676 

.5006 

.502 

11.753 

.063 

.356 

..•502 

.971 

2.727     ' 

1 
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United  States  Geological  Survey  experiments  at  Cornell  hydraulic  laboratory  on  model  of 

flat'-top  weirs  with  vertical  faces — Continued. 

[Series  No.  XLV.    Height  of  weir^P,  11.25  feet;  length  of  weir  crest^L,  15.969  feet;  width  of  chan- 
nel =b,  15.970  feet;  width  of  broad  crest,  5.875  feet;  nappe  partly  aerated.] 


Measured  head  on  experimen- 
tal weir,  in  feet. 


Num- 
ber of 
obser- 
va- 
tions. 


2 


Maxi- 

Mini- 

mum. 

mum. 

S 

4 

0.1766 

0. 1726 

.2566 

.2526 

.8906 

.3886 

.9906 

.9786 

1.2456 

1.2896 

.9126 

.9066 

.7346 

.7306 

1.0006 

.9916 

.5906 

.5806 

.5916 

.6896 

.5216 

.6116 

Mean: 
D. 


I  area  of 
I  section 
I  per  foot 
of 
crest. 


mean 
veloc- 
ity of 
ap- 
proach, 
m  feet 

per 
second. 


Head  corrected 

for  velocity 

of  approach, 

in  feet. 


n' 


0.174 
.258 
.890 
.982 

1.242 
.908 
.733 

1.996 

1.585 
.590 
.520 


11.424 

0.018 



0.072 

11.504 

.029 

.127 

11.640 

.065 

.243 

12.283 

.209 

.975 

12.492 

.293 

1.386 

12.169 

.189 

.867 

11.983 

.139 

.627 

13.247 

.564 

2.830 

12.836 

.410 

2.000 

11.841 

.103 

.454 

11. '.71 

.087 

.376 

H 


Q--dl«- 
charge 

per 

foot  of 

crest, 

in  cubic 

jfeet  per 

second. 


I 


0.174 
.253 
.390 
.983 

1.243 
.909 
.733 

2.001 

1.587 
.590 
.521 


10 

0.207 
.337 
.&I1 
2.657 
8.666 
2.294 
1.670 
7.469 
5.264 
1.220 
1.022 


Dis- 
charge 
coeffi- 
cient 


11 


2.867 
2.617 

2.635  : 

2.624 

2.645 

2.646 

2.668 

2.639 

2.632 

2.689 

2.722 

[Series  No.  XLVI.    Height  of  weir=P,  11.25  feet;  length  of  weir  cre8t=Z.,  15.969  feet;  Width  of  chan- 
nel—6,  15.970  feet;  width  of  broad  crest,  3.174  feet;  nappe  partly  aerated.] 


1 

26 

0.2526 

0.2446 

0.250 

2 

41 

.1916 

.1896 

.191 

3 

34 

.4186 

.4156 

.417 

4 

23 

2.9686 

2.9416 

2.965 

5 

30 

2.4956 

2.4806 

2.486 

6 

32 

2.0376 

2.0126 

2.030 

7 

33 

1.6006 

1.5906 

1.597 

8 

32 

1.2326 

1.2286 

1.232 

9 

32 

.9726 

.9706 

.9?2 

10 

31 

.7866 

m 

.7816 

.784 

11 

88 

.6026 

.6006 

.602 

12 

33 

.5056 

.6026 

.503 

11.501 

11.441 

11.668 

14.216 

13.737 

13.280 

12.847 

12.483 

12.222 

12.035 

11.8.52  i 

11.754  I 


0.029 
.019 
.066 

1.0-18 
.803 
.694 
.417 
.291 
.208 
.154 
.106 
.082 


0.126 

.083 

.269 

6.147 

8.943 

2.903 

2.022 

1.370 

.959 

.695 

.467 

.357 


0.250 

.191 

.417 

2.981 

2.496 

2.035 

1.599 

1.2ai 

.972 

.785 

.602 

.503 


0.333 

.221 

.766 

14.901 

11.032 

7.895 

5.360 

3.628 

2.549 

1.856 

1.254 

.967 


2.665 
2.660 
2.845 
2.895 
2.798 
2.720 
2.650 
2.647 
2,658 
2.670 
2.686 
2.706 


[Series  No.  XLVII.    Height  of  welr=  P,  11.26  feet;  length  of  weir  crest=L,  15.969  feet:  width  of  chan- 
nel =6,  15.970  feet;  width  of  broad  crest,  0.927  foot;  nappe  partly  aerated.] 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


27 
29 
31 
29 
29 
26 
29 
30 
27 
34 
27 
80 


0.1666 

.2816 

.4156 

2.9446 

2.6306 

2.0196 

1.5786 

1.2296 

1.0096 

.7786 

.m96 

.4616 


0.1636 

0.165 

.2726 

.278 

.4106 

.412 

2.9206 

2.933 

2.5116 

2.522 

2.0106 

2.014 

1.5706 

1.692 

1.2236 

1.226 

1.0046 

1.007 

.7756 

.777 

.6276 

.629 

.4606 

.461 

11.416 
11. 529 
11.663 
14.184 
13.772 
13.264 
12. 842 
12.477 
12.258 
12.027 
11.879 
11.712 


0.016 
.083 
.060 

1.187 
.970 
.722 
.  512 
.345 
.248 
.163 
.117 
.073 


0.067 

0.165 

0.180 

2.690 

.147 

.278 

.377 

2.563 

.265 

.412 

.700 

2.644 

5.076 

2.964 

16.840 

3.318 

4.037 

2.535 

13.360 

8.314 

2.874 

2.021 

9.572 

3.331 

2.015 

1.5% 

6.582 

3.266 

1.861 

1.228 

4.308 

3.166 

1.012 

1.008 

3.046 

3.008 

.685 

,777 

1.965 

2.869 

.499 

.629 

1.389 

2.786 

.313 

.461 

.859 

2.741 

106        WEIR    KXPEBIMKNTS,  COEFFICIENTS,  AND   FORMULAS. 


VniUd  States  Geologictd  Survey  experiments  at  Cornell  hydraulic  laboratory  on  model  of 

Merrimac  River  danif  at  Lawrence^  Mass, 

[Helfhi  of  weir  -P,  6.66  feet;  lenjpth  of  weir  crests  L,  9.999  feet;  width  of  channel  =b,  15(.97ferL} 


Meamired  head  on  experimen- 
tal weir,  in  feet. 

i4» 

area  of 
Bection 

per 

foot  of 

cre«t. 

• 

mean 
vcloc- 

y^ 

of  ap- 
proach. 

in  feet 
pernec- 

ond. 

7 

2.618 
2.563 
2.809 
2.819 
1.999 
1.654 
1. 424 

Head  corrected 

for  velocit}' 

of  approach. 

in  feet. 

Q=dis- 
t'harge 

per 

foot  of 

crest. 

incubie 

feet  per 

fiecond. 

10 

1 

Via- 
ebane 

No. 

Num- 
ber of 
obwr- 

va- 
(ions. 

1 
Maxi-     Mini- 
mum. ,  mum. 

Mean  a 
D. 

/f« 

H 

9 

4.094 
4.018 
8.670 
3.670 
8.216 
2.860 
2.548 
2.244 
2.149 
2.049 
1.868 
1.756 

coeffi- 
cieat 

12             8             4 

6 

8 

8.288 
8.064 
7.029 
7.029 
5.769 
4.837 
4.067 
3.361 
3.160 
2.968 
2.542 
2.327 

11 

1« 
'Jn 

' 

4.001 

10.651 

10.580 

10.280 

10.280 

9.816 

9.466 

9.160 

27.893 

27.120 

23.740 

23.738 

19.089 

15.660 

13.019 

10.662 

9.896 

9.266 

7.929 

7.227 

6.651 

5.631 

4.T91 

4.410 

8.581 

2.108 

1.412 

1.389 

0.270 

3.365 

3.990 

3.867 
8.877 
3.877 
3.800 
3.237 

21 

.     10 

11 

1 


1 

3.630 
3.680 
3.166 
2.815 
2.510 
2.223 
2.130 
2.011 
1.R50 
1.746 
1.645 
1.496 
1.322 
1.268 
1.089 
.764 
.581 

22 

3.206 

;« 

■ 

8.873  1    1.200 

3.169 

12 

1 
1 

8.780 
8.691 
8.6U0 
8.896 
8.295 
8.146 
7.972 
7.918 
7,739 
7.414 
7.234 
7.233 
6.848 

1.127 
1.066 
.932 
.860 
.802 
.691 
.600 
.556 
.462 
.•2M 
.195 
.192 
.089 

3.142 
3.168 
3.113 
3.106 
2.889 
3.074 
3.135 
3.075 
3.138 
X161 

1 

24 

, 

2 

1 

3 

2.302       1.743 

13 

1 

1.832 

1.528 

1.434 

1.141 

.669 

.447 

.446 

.088 

1.497 

1.827 

1.272 

1.092 

.765 

.585 

.  o84 

.198 

4 



25 

' 

f> 

1 

6 

1 

7 

3.158 

9 

..va 

.198 

3.114 
3.067 

<     19 

In  the  aci'onipanying  tables  (pp.  98-1^36),  eolunins  2,  3,  and  4  .«4how, 
respectively,  the  number  of  observations  of  head  and  the  maximum 
and  minimum  readings  in  each  experimental  period.  In  column  5  i.^ 
given  the  mean  head  on  the  experimental  weir  deduced  from  the  tape 
observations  above  described.  Column  6  shows  the  area  of  cross  solu- 
tion of  the  channel  of  approach  per  foot  of  crest.  For  suppres^d 
weirs  tliis  quantity  equals  the  sum  of  the  height  of  weir  plus  th»* 
measured  depth  on  crest.  For  weirs  with  one  end  contraction  the 
quantity  ^1  is  obtained  by  dividing  the  total  area  of  the  water  section, 
where  D  is  measured,  by  the  net  length  of  the  weir  crest  corrected 
for  the  end  contraction.  For  those  series  where  the  depth  on  the 
experimental  weir  was  increased  by  contracting  the  weir  to  about  one- 
half  of  the  channel  width  and  introducing  one  end  contraction,  tbf 
net  length  of  crest  has  l)een  determined  by  the  method  of  Francis,  by 
deducting  one  tenth  the  head  from  the  measured  length  of  crest.  The 
discharge  per  foot  of  crest  of  the  experimental  weir  given  in  column 
10  has  been  deduced  from  the  discharge  over  the  standard  weir. 
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obtained,  as  described  above,  by  dividing  the  total  discharge  by  the 
net-length  of  the  experimental  weir.  The  mean  velocity  of  approach 
^,  given  in  column  7,  has  been  obtained  by  the  formula 

Q 

The  correction  for  velocity  of  approach  has  been  carefully  computed 
bv  the  Francis  formula 

where 

The  resulting  values  of  //'  are  given  in  column  8.  The  correspond- 
ing values  of  //,  given  in  column  9,  have  been  obtained  by  interjK>la- 
tion  from  a  table  .of  three-halves  powers.  The  discharge  coefficient  (7^ 
given  in  column  11  has  been  obtained  by  the  formula 

r-  ^ 

^1  —         3  . 
//« 

This  coefficient  represents  the  discharge  per  linear  foot  of  crest,  if 
the  head  is  1  foot,  with  no  velocity  of  approach,  it  being  the  coefficient 
in  a  weir  formula  of  the  same  form  as  that  used  b}'  J.  B.  Francis  for 
a  thin -edged  weir. 

Pis.  XXin  to  XXXII  show  the  coefficient  diagrams  deduced  from 
these  experiments. 

EXPERIMENTS  ON  MODEL  OF  DAM  OF  THE   ESSEX  COMPANY,  MERRIMAC 

RTVER,  AT  LAWRENCE,  MASS.^ 

A  series  of  experiments  covering  five  different  depths  on  crest  was 
made  by  James  B.  Francis  at  lower  locks,  Lowell,  Mass.,  November, 
1 852.  The  model  had  a  crest  length  of  9.999  feet,  with  end  conti-actions 
suppressed.  Height  of  water  was  measured  by  hook  gage  in  a  cham- 
ber at  one  side  of  the  channel,  6  feet  upstream  from  crest,  so  arranged 
as  to  give  substantially  the  height  of  the  still-water  surface  above  the 
crest  without  correction  for  velocity  of  approach.  The  discharge  was 
volumetrically  determined  as  in  Francis's  thin-edged  weir  experiments. 

The  experiments  of  Francis  covered  depths  on  crest  ranging  from 
0.5H72  foot  to  1.6338  feet.  From  these  experiments  he  deduced  the 
foriimla  for  discharge, 

^==3.01208Z/7'-^. 


a  Francifl.  J.  B.,  Lowell  Hydraulic  Experiments,  pp.  18(>-137. 
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If  the  discharge  were  expressed  in  terms  of  the  usual  fornmla, 

1      .  .  . 

Q=  OiLII^j  with  a  varying  coefficient  C^^  we  should  have  a  conrinu- 

ously  increasing  coefficient. 

A  series  of  experiments  on  a  similar  model  dam,  6.65  feet  high,  with 
crest  length  of  15.932  feet,  was  made  at  Cornell  University  hydraulic 
laboratory  in  1903.  The  model  there  used  differed  from  that  shown 
by  Francis  only  in  the  substitution  of  a  flatter  upstream  slope  near  the 
bottom  of  the  canal,  as  shown  in  PI.  XXXIU.  The  end  contraction^ 
were  suppressed  and  the  depth  on  crest  was  measured  with  steel  tajre 
and  plumb  bob  suspended  over  center  of  channel  at  points  14.67  feot 
and  29.82  feet,  respectivel}^  upstream  from  crest  of  experimental  weir. 
Discharge  was  previously  measured  over  the  standard  weir,  calibrated 
by  Bazin's  and  Fteley  and  Stearns\s  formulas,  located  at  head  of  experi- 
mental canal. 

The  experimeiits  covered  a  range  of  heads  varying  from  0. 198  foot  to 
4.94  feet.  In  the  majority  of  the  experiments  the  head  was  observed 
at  both  points.  The  upper  point  of  measuring  depth  was  at  the 
upstream  end  of  the  inclined  approach.  The  lower  point  was  over  the 
incline,  where  the  area  of  the  section  of  approach  was  smaller  and 
the  velocity  larger  than  in  the  deeper  channel  above.  The  experi- 
ments have  been  reduced  with  reference  to  the  heads  measured  ^.S'2 
feet  upstream  from  crest.  By  comparison  of  the  depths  simultane- 
ously observed  at  the  two  points  correction  factors  have  been  deduced 
for  the  reduction  of  the  remaining  experiments,  in  which  the  head  wa^ 
observed  at  the  downstream  point  of  observation  only. 

The  observed  head  has  been  corrected  for  velocity  of  approach  by 
the  formula  of  Francis.  The  resulting  mean  coeflScient  curve,  baseil 
on  19  valid  observations,  shows  a  larger  coefficient  of  discharge  in  the 

3 

formula  Q=  C\ZII^  than  does  that  of  Francis. 

For  a  head  of  1  foot  the  formula  of  Francis  for  the  Merrimac  dBin 
gives  a  discharge  of  90.3  per  cent  of  that  for  a  thin-edged  weir.  The 
Cornell  experiments  show  94.5  per  cent  of  the  discharge  over  a  thin- 
edged  weir  under  the  same  head. 
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Discharge  per  fool  of  crest,  Francis  formula  for  Merrimac  dam,  compared  wUh  Cornell 

experiments  on  similar  cross  section. 


Depth  on 
crest,  H. 

Q  per  foot  of 
crest,  in  cu- 
bic feet  per 
second, 
Fmnds. 

CoefRcient  Ci  in  formula 

1 

Depth  on 
crest,  if. 

Q  per  foot  of 
crest,  in  cu- 
bic feet  per 
second, 
Francis. 

Coefficient  C\  in  formula 

Francis's 
formula. 

Ck>mell  ex- 
periments. 

Francis's 
formula. 

Cornell  ex- 
periments. 

0.15 
.20 

0.1653 
.2567 

2.845 
2.871 

3.05 
3.06 

0.85 
.90 

2.3490 
2.5636 

2.997 
3.002 

3.15 

.25 

.3611 

2.889 

3.07 

.95 

2.7846 

3.007 

3.15 

.30 

.4774 

2.d05 

3.08 

1.00 

3.0121 

3.012 

3.15 

.35 

.6043 

2.913 

3.09 

1. 15 

3.7500 

3.041 

3.13 

.40 

.7431 

2.937 

3.11 

1.25 

4.2378 

3.  (m 

3.12 

.45 

.8877 

2.940 

3.12 

1.50 

5.6012 

3.048 

3.10 

.50 
.65 

1.0430 
1.206 

2.940 
2.956 

3.13 
3.135 

1.75 
1      2.00 

3.12 
3.14 

8.6975 

3.075 

.60 
.65 

1.379 
1.6581 

2.966 
2.973 

3.14 
3.14 

2.50 
3.00 

3.20 
3.26 

16. 1750 

3.113 

.70 
.75 

1.7452 
1.9395 

2.980 
2.986 

3.14 
3.14 

1      3.50 
1      4.00 

3.31 
3.36 

25.1200 

3.140 

.80 

2.1408 

2.992 

3.15 

1 

1 

Aside  from  Blackwell's  experiments  the  Francis  formula  for  the 
Merrimac  dam  was  until  recently  the  only  one  available  for  a  large 
dam  of  irregular  section,  and  for  want  of  more  appropriate  data  it  has 
been  used  for  the  calculation  of  discharge  over  many  forms  of  weirs 
of  irregular  section,  and  in  spite  of  Francis's  explicit  caution,  it  has 
been  applied  where  the  heads  differed  widely  from  those  used  in  the 
original  experiments. 

Considering  the  limited  experiments  on  which  it  is  based,  Francis's 
Merrimac  dam  formula  gives  good  agreement  with  the  much  more 
extended  experiments  on  a  similar  section  made  at  Cornell  hydraulic 
laboratory. 
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PLOW  OVER  WEIRS  WITH  BROAD  CRESTS. 
THEORETICAL  FORMULA  OF   UNWIN   AND  FRIZELL.* 

Consider  a  weir  of  such  breadth  that  the  nappe  becomes  of  sensibly 
uniform  depth  in  the  portion  BC^  fig.  8,  the  upstream  corner  of  the 
weir  being  rounded  to  prevent  vertical  contraction  and  the  surface 
slightly  inclined  downstream  so  that  it  becomes  parallel  with  the 
surface  of  the  nappe  BC. 


Fio.  8. — Brtmd-oreffted  weir. 


The  fall  causing  the  velocity  Fin  the  section  BCis  II— d.  It  fol- 
lows that  if  V  is  the  mean  velocity  in  BO 

v=4'2,g{If^d)  Q= Ldv=Ld4'2^{II-d) 

In  this  equation  ^  is  0  when  rf=0  or  d—IL  There  must,  there- 
fore, be  an  intermediate  value  of  d  for  which  Q  will  be  a  maximum. 
Differentiating  we  find  for  the  condition  of  a  maximum, 


-f=„=iV%[V//^-lT^] 


d  2 

Giving  II— d—-  and  rf=  -  H^  or,  for  maximum  discharge,  one-third 

the  head  would  be  expended  in  producing  the  velocity  of  flow.     With 
this  value  of  d  the  expression  for  discharge  becomes 


Q  J  JT  

Q=-j^-yf2^=0.SS^90LIl42gII 


or  if 


Q 


8.02, 
3.087Z//* 


In  this  formula  f rictional  resistance  has  been  neglected.  The  di^- 
charge  given  is  the  maximum  for  the  conditions,  and  would  result  only 
if  the  stream  discharges  itself  in  accordance  with  the  "principle  of 
least  energy." 

BlackwelFs  experiments,  given  elsewhere,  show  a  considerably 
larger  coefficient  for  weirs  3  feet  broad,  slightly  inclined  downward, 
than  for  those  with  horizontal  crests. 


a  Qlven  by  W.  C.  Unwin,  In  article  1  on  Hydrodynamics  in  Ency.  Brit    Independently  derived  by 
J.  P.  Frizell.    See  his  Water  Power,  pp.  198-200. 
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Let  d=Kn,  then  from  the  formula  first  given 
Q=LKH'\%gII{X-K) 


Cy=%mKii-K 


(59) 


The  theoretical  coefficient  C^  can  be  computed  from  this  equation  if 
^has  been  determined  experimentally. 

From  profiles  taken  in  connection  with  United  States  Deep  Water- 
ways experiments  at  Cornell  University  hydraulic  laboratory  in  1899 
the  following  values  of  D  and  d  for  broad-crested  weirs  have  been 
scaled  and  the  ratio  ^/Z>  computed.  ^  was  taken  4  feet  upstream 
from  the  upper  face  of  the  weir,  and  does  not  include  velocity  of 
approach  correction;  values  of  d^  and  d^  were  taken  at  the  lower-crest 
lip  and  center  of  crest,  respectively.  The  value  of  d^  at  center  of 
crest  has  been  used  in  the  computations. 

Values  of  D  and  dfor  broad-cresUd  weirs. 


Bioad-cieeted  weir. 


Broad-crested  weir. 


1 

• 
2 

3 

4 
5 
6 


1 
2 
3 
4 
5 
6 


0.90 
1.15 
1.80 
2.60 
3.55 
5.15 

1.00 
1.32 
1.98 
2.85 
3.90 
4.65 


0.35 
.45 
.75 
1.20 
1.72 
2.20 

.35 

.53 

.75 

1.08 

1.50 

2.10 


0.52 
.68 
1.14 
1.75 
2.52 
3.15 


.50 

.70 

.98 

1.70 

2.50 

3.10 


^    D 


0.58 
.59 
.63 
.67 

.71 
.61 


.50 
.50 
.50 
.60 
.64 
.61 


For  low  heads  a  sudden  drop  begins  near  the  upstream  crest  corner 
and  terminates  at  a  distance  1.5  to  2  1)  below  the  upstream  corner. 
From  this  point  to  within  a  distance  about  equal  to  D  from  the  down- 
stream crest  corner  the  surface  is  nearly  parallel  with  the  crest. 
If  the  width  of  crest  is  not  greater  than  2.5  to  3  Z^  the  nappe  passes 
over  the  broad  crest  in  a  continuous  surface  curve,  becoming  more 
nearly  convex  as  the  ratio  D  B  increases. 

For  low  heads  Cornell  experiment  13,  crest  6.66  feet  wide,  with 
rounded  upstream  corner,  complies  very  well  with  the  theory  of  dis- 
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charge  in  accordance  of  the  principle  of  least  energy.     The  coefficient 
computed  as  above  is 

t\ = 8.02  X  0. 585^1-0.585 
=8.02X0.585X0.6442 
=3.02 

The  experimental  coefficient  with  head  corrected  for  velocity  of 
approach  is  2.82. 

The  following  additional  data  may  l)e  cited: 

Trautwine"  quotes  data  of  El  wood  Morris,  C.  E.,  for  Clegg's  dam. 
Cape  Fear  River,  North  Carolina.  Horizontal  crest  8.42  feet  wide. 
vertical  faces.  77=1.25  feet,  d  (throughout  central  portion  of  cres^t) 
=0.50  foot,     d  //=(). 40. 

Thos.  T.  Johnston^  gives  data  of  elaborate  profiles  of  the  nappe  for 
Desplaines  River  dam,  Illinois.  Horizontal  planed  stone  coping,  ver- 
tical downstream  fa<'e;  upstream  face  batter,  1  2:1.  lI=iK5S7  fo<»t. 
rf=0.315  to  0.307  foot  in  central,  nearl^^  level  portion  at  distances  l.,'> 
to  4  feet  from  upstream  edge  of  crest.  Johnston  and  Cooley  deduce 
the  coefficient  t  — 1.69  for  this  case. 

BLACKWELL's  EXPERIMENTS  ON    DISCHARGE   OF  WATER  OVER    BROAD- 
CRESTED   WEIRS. 

Experiments  made  by  Thomas  E.  Blackwell,^  M.  Inst.  C.  E.,  are  of 
interest  as  being  probably  the  first  recorded  for  weirs  with  broad  cre.st>. 
The  discharge  was  volumetricrally  measui*ed,  and  the  conditions  were 
generally  favorable  to  accuracy.  The  experiments  were  made  on  a 
side  pond  of  the  Kennet  and  Avon  Canal,  106,200  square  feet  surface 
area,  closed  by  a  lock  at  each  end,  the  water  being  admitted  from  time 
to  time  as  required,  the  relation  between  area  of  reservoir  and  volume 
of  discharge  being  such  that  there  was  no  sensible  variation  in  water 
level  during  an  experiment. 

The  weir  was  constructed  in  a  dock  to  which  the  water  had  acc*ess 
through  an  irregularly  shaped  channel  40  feet  in  width,  cut  off  fi*uni 
the  main  pond  by  a  submerged  masonry  wall  9  feet  wide,  situated  l*^> 
feet  upstream  from  the  weir,  having  its  top  18  inches  to  20  inches 
below  water  surface. 

The  water  level  in  the  pond  being  constant  when  outflow  took  place, 
the  weir,  which  had  a  crest  adjustable  in  a  vertical  plane,  was  sot  with 
its  crest  level  at  the  depth  below  water  surface  desired  for  an  experi- 
ment, by  means  of  adjusting  screws  at  the  ends  of  the  weir;  the  water 

a  Engineers'  Pocket  Book. 

6  Johnston,  T.  T.,  and  Cooley,  E.  L.,  New  experimental  data  for  flow  over  a  broad-crefst  dam.  Jor" 
Western  8oc.  Engrs.,  vol.  1,  Jan.,  1896.  pp.  80-51. 

c Original  paper  before  Institution  of  Civil  Engineers  of  London,  reprinted  in  the  Journal  of  tbe 
Franklin  Institute,  Philadelphia,  March  and  April,  1852. 
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was  then  allowed  to  waste  through  the  weir  until  a  uniform  regimen 
of  flow  was  established. 

A  gaging  tank  having  a  floor  of  brick  laid  in  cement,  with  plank 
sides,  and  449.39  cubic  feet  capacity,  was  erected  at  the  foot  of  the 
weir.  At  a  given  signal  the  lid  of  this  tank  was  raised,  the  time 
noted,  and  the  rate  of  filling  of  the  tank  recorded  by  several  observ- 
ers. Such  leakage  from  the  tank  as  occurred  was  separately  measured 
and  allowed  for.  There  was  no  correction  for  velocity  of  approach  or 
for  end  contractions. 

The  wind  was  so  slight  as  to  be  negligible,  except  during  one  series 
when  there  was  a  brisk  wind  blowing  downstream.  The  experimenter 
states  that  parallel  experiments  on  a  quiet  day  indicated  an  increase  of 
about  5  per  cent  in  discharge  due  to  this  wind. 

The  crest  of  the  thin-edged  weir  consisted  of  an  iron  plate  barely 
one-sixteenth  inch  thick.  A  square-top  plank  2  inches  thick  was 
attached  to  the  weir,  and  an  apron  of  deal  boards,  roughly  planed  so 
as  to  form  an  uninterrupted  continuation  downstream,  constituted  the 
wide-crested  weir  used  in  the  experiments. 

The  coefficient  C^  from  Blackwell's  experiments  has  been  worked 
out  and  is  given  in  the  following  table.  The  measured  depths  taken 
in  inches  have  also  been  reduced  to  feet. 

IRR  200—07 12 
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BlackwelP*  ejrj>frimentn  on  broad-rreMed  urirs^  Kennet  and  Arrni  Canal,  Englajid,  1S50. 


Weir. 


•a 


5        ^    -V       "^ 


5  X 


II. 

Thin  pUte,  10  feet 
long.  , 

I 


VII. 
L =8  feet. 


j<> 


1  0.  UKU).  104  0. 539  4.32 

2  .167    .292  .535  4.29   i 

3  .25     .429  .42S  3.43 

4  .333   .675  .437  3.50 

5  .417    .935  .433  3.47 

8  .667  1.691  .387  3.10 

9  .7:101. 842  .353  2.83 

1  .0S3   .060  .311  2.49   ! 

2  .167|  .19-1  .355  2.K5    . 

3  .250   .360  .359  2.88    ' 

4  .333   .468  .303  2.43 

6  .5001.005  .3&4  2. 84    | 

7  .5831.254  .351  2.82  1 
9  .7501.729  .332  2.66 


Series  VII,  average 2. 71 


IX. 
X«10  feet. 


f»<tr„t^„ 


3'0       _ 

WPI**!    ■       I  ■■■1,.  --,_ 


^  1 

Seriefl  VIII-IX,  av- 
erage   


1  .083   .070. 

2  .167    .199 

3  .250   .359 

4  .333   .448 

5  .417    .748 
■      7  .5831.222 

8  .6671.426 

9  .7501.709 

Itoi  .073   .060 

2  .167   .181 

4  .333   .530 

6  .6001.028 
8'  .6671.476; 


.363 
.364 
.358 
.287 
.344 
.342 
.327 
.828 


2.91 
2.92 
2.87 
2.30 
2.76 
2.74 
2.62 
2.63 


.311;  2.49 
.330  2.65 
.343  2.75 
.362'  2.90 
.338,  2.71 


Weir. 


X. 

L»8  feet. 


—  xa 


1 


XI. 
L=6  feet. 


"mja^,. 


xn. 

LalO  feet. 


'*<y 


Xo 


-mUf- 


■C3JS        *" 


S     -  a 


cyw 


lO.OKi  0.068  0.301   2.41 


2 
3 
4 

5 
6 

t 

h' 

9 


.167 
.250 
.333 
.417 
.500 


175 
•295 
431 


321  2.5: 
2SM  2.0b 
279   Lli 


.6JS9  -319  2.?»i 

,947  .334   2.fi^ 

.5831.162  .325  2.61 

.6671.369  .313  2.5: 

.7501.642  .317  2..M 


ItOli    .093   .071 
329 
511 
963 
1.191 
1.670; 
1.89k> 
2.495 


3,  .250 

4  .333 

6  .500 

7  .583 
9  .750 

10'  .883 
r2'l.O 


1.  .0S3 


(Vt9 
.174 
5  .417  .745 
972 
1.362 
1.688 
1.847 


.16: 


6|  .500 

8   .667 

9:  .750 

lol  .833 


.32S  2.63 

.331  2.6.> 

.331  ±&f 

.310  2.41' 

,311  2.4? 

.254  2-C4 

.319  2..* 

345  2.77 

842  2:74 

312  2.?*) 

324  2.« 

308  2.43 


Series  X,  XI,  XII,  av- 
erage   


.£6 


2.4- 


2.71 


EAST   INDIAN    ENGINEERS'   FORMULA   FOR  BROAD-CRESTED   WEIRS.  ^ 

This  formula  is 
Q=l  M'LII  '^'igll,  or  if  V'2^=8.02,  Q^b.Z6M'LH^=  (\LU^  (m 

o 

Where  J/"' = coefficient  for  thin-edged  weir*=0.654— 0.01^, 


jr=jr- 


o.(mM{B±r) 


(61) 


aMulliriH,  (sen.  Joaoph,  Irrigation  Manual,  Madras,  1890. 

6 See  table  giving  values  of  M  and  equivalent  values  of  C,  p.  22. 
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Experimental  data  not  given.  This  formula  gives  values  of  M'  or 
C^  decreasing  as  breadth  of  crest  B  increases,  and  for  low  heads 
increasing  to  a  maximum  for  a  head  of  about  1  foot,  then  slowly 
decreasing. 

The  formula  reduces  to 


FoxB 


_  ^//H-1 -0.025  (^+1)\ 


C 


Q 


//+i 


J 


=RC    .     .     .    (62) 


=0 


Zr+0.975 


which  differs  by  the  ratio  S  from  the  equivalent  value  of  O  for  a 
thin-edged  weir. 

VcUuet  of  coefficient  C]  o/  discharge  over  a  broad-crested  weir  arid  of  R,  the  ratio  of  the 
former  to  C  the  coefficient  of  discharge  over  a  thin-edged  weir,  by  MuUins's  formula. 


feet/\ 

Ifoot. 
R           C'l 

2  feet. 

8  feet. 

R 

■    c, 

R 

Ci 

1 

0.975 

3.359 

0.962 

3.316 

0.95 

3.319 

2 

.983  1 

3.335 

.975 

3.307 

.967 

3.279 

3 

.968 

3.296 

.981 

3.275 

.976 

3.255 

4 

.990 

3.253 

.985 

3.237 

.98 

3.220 

6 

.992 

3.2(V1 

.988 

3.191 

.983 

8.177 

6 

.993 

3. 155 

.989 

3.144 

.986 

3.132 

7 

.  994 

3.104 

.991 

3.095 

.988 

»    3.085 

8 

.994 

3.054 

.992 

3.045 

.989 

3.037 

9 

.995 

3.003 

.992 

2.995 

.99 

2.988 

10 

.995 

2.950 

.998 

2.944 

.991 

2.937 

feet/\ 

5  feet. 

6f( 

Bet. 

7ii 

1 

eet. 

R 
0.925 

3. 182 

R 

1 

Ci 

1 

R 

1 

Ci      , 

1 

0.912 

3.144 

1 

>    0.9 

1 
8.100  ' 

1 

2 

.95 

3.22 

.942 

3.194 

1      .933 

3.166  1 

3 

.962 

3. 213. 

.956 

3.192 

.Q& 

3.171 

4 

.97 

3.193 

.965 

3.171 

.96 

3.154  1 

5 

.975 

8.149 

.971 

3.187 

.967 

8.128  1 

6 

.978 

3.11 

.975 

3.098 

.971 

3.060  ' 

7 

.981 

8.06 

.978 

3.057 

.975 

3.046  ' 

8 

.983 

3.017 

.980 

3.012 

.977 

2.999 

9 

.985 

2.97 

.982 

2.966 

.98 

3.019  ' 

10 

.986 

1 

2.92 

.984 

2.916 

.982 

2.910  ' 

1 

4  feet. 


'1 


0.938 
.958 
.969 
.975 
.979 

.984 
.  986 
.988 
.989 


3.230 
3.251 
3.284 
3.204 
3.164 
3.121 
3.075 
3.028 
3.042 
2.930 


8  feet. 


R 


0.888 
.926 
.944 
.955 
.962 
.968 
.972 
.975 
.978 
.979 


Cx 


3.057 
3.138 
3.160 
3.138 
3. 110 
3.076 
3.086 
2.994 
2.950 
2.093 


The  values  of  Ci  given  in  the  above  table  have  been  deduced  from 
the  corresponding  values  of  C  for  a  thin-edged  weir  by  MuUins's 
formula.  The  ratio  E  may,  if  desired,  be  applied  approximately  to 
correct  values  of  C  derived  from  other  standard  weir  formulas. 
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FTELEY  AND  STEARNS  EXPERIMENTS  ON   BROAD-CRESTED    WEIRS. "* 

The  formula  of  Fteley  and  Stearns  is  based  on  five  series  of  experi- 
ments made  in  the  Sudbury  River  conduit,  Boston,  1877,  on  weirs  2,  3, 
4,  <),  and  10  inches  wide,  respective!}'.  Suppressed  weirs  5  feet  long 
were  used,  the  depths  being  as  follows: 

Fieley  and  Steamn  erj)enmmt8. 


Width  of 
creiit.  in 
inchefi. 

2 

Number 
of  experi- 
ments. 

7 

Ranreof  depth  observed 
on  broad  crestn,  in  feet. 

From—             To— 

0.1158         0.2926    ; 

3 

21 

.1307 

.4619 

4 

25 

.  1318           .  6484 

6 

22 

.  1320           .  8075 

10 

17 

.  1362           .  8941 

The  results  are  given  by  the  authors  in  the  form  of  a  table  of  cor- 
rections to  be  added  algebraically  to  the  measured  head  for  the  broad- 
crested  weir  to  obtain  the  head  on  a  thin-edged  weir  that  would  give 
the  same  discharge. 

Fteley  and  Stearns's  correction  c  may  be  found  approximately  from 
the  formula 

-=0.2()16V[(0.807  i5-y/)*+0.2146  i?*]-0.1876  jB  .    .     (68) 

or  if  A=0.2016,  m = 0. 1 876,  n= 0.2146,  6^=0.807,  then 

Q=  CL[H-'mB+k4{0B-By^nB'^     .     .     .     (H4) 
If  the  head  on  a  broad-crested  weir  is  Hy  the  discharge  will  be 

C=CZ(//+60* .     (6r.i 

C  being  the  coefficient  of  discharge  for  thin-edged  weirs. 
If  C^  is  the  coefficient  for  the  broad  weir,  then  we  may  also  write 


Hence 


(66) 


From  formula  (66)  have  been  calculated  Fteley  and  Stearns's  coeffi- 
cients for  weirs  with  nappe  adhering  to  crest  for  use  in  the  formula 

Q=CZB^, 


a  Fteley  and  Steams,  Experiments  on  the  flow  of  water,  etc.:  Trans.  Am.  Soc  C.  £.,  yd.  12,  pp. 86-96. 
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.7) 

correction  for  velocity  of  approach  being  made  by  adding  1.5  — -  to  the 

measured  head  to  obtain  H.^ 

(J 

Values  of  the  ratio  7)  of  the  coefficient  of  dUcharge  for  a  broad-crested  weir,  by  Fteley 

and  Stearns's  experiments^  10  that  for  a  thin-edged  weir. 


H 

Wi 

dth  of  crei 
6 

Bt,  in  inches. 

8 

4 

8 

10 

12 

0.0 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

1.0 

1.1 

1.2 

1.8 

1.4 

1.6 

0.746G 
.8234 
.9172 
.9963 

0.74798 
.7878 
.8524 
.9201 
.9806 

1.0080 

0.7562 
.7740 
.8008 
.8353 
.8781 
.9280 
.9691 
.9997 

1.0317 

0.7589 

.7679 

.7809 

.8003 

.8255 

.8567 

.8911 

.9245 

.9558 

.9685 

1.0090 

1.0817 

1.0499 

0. 7576 
.7644 
.7727 
.7860 
.8003 
.8199 
.8424 
.  8695 
.8983 
.9406 
.9508 
.9782 
.9948 
1.0148 
1.0817 

0.7576 
.7624 
.7685 
.7768 
.7865 
.7989 
.8150 
.8839 
.8552 

.8824 

.9027 
.9252 

.9465 

.9657 
.9860 

bazin's  formula  and  experiments  on  broad-crested  weirs. 

These  included  series  of  about  20  periods  each  for  depths  not 
exceeding  1.4  feet  on  weirs  of  0.164,  0.328,  0.656,  1.315,  2.62,  and 

6. 56  feet  breadth  of  crest.  The  coefficient  C^  in  the  formula  Q=  C^Llfi^ 
deduced  from  a  recomputation  of  the  experiments  on  weirs  2.46  feet 
high,  using  the  Francis  velocity  of  approach  correction,  is  given 
on  PI.  IV. 

Other  experiments  were  made  for  the  four  narrower  weirs  with 
heights  1.148  and  1.64  feet,  to  determine  the  comparative  velocity  of 
approach  effect. 

Bazin  shows  that  if  the  nappe  is  free  from  the  downstream  face  of 
the  weir  it  may  assume  two  forms:  (1)  It  may  adhere  to  the  horizontal 
crest  surface;  (2)  it  may  become  detached  at  the  upstream  edge  in 
such  a  manner  as  to  flow  over  the  crest  without  touching  the 
downstream  edge.  In  the  second  case  the  influence  of  the  flat  crest 
evidenti}'^  disappears  and  the  discharge  is  like  that  over  a  thin-edged 
weir.  The  nappe  usually  assumes  this  form  when  the  depth  I)  exceeds 
twice  the  breadth  of  crest  B^  but  it  may  occur  whenever  the  depth 
exceeds  \B,  Between  these  limits  the  nappe  is  in  a  state  of  insta- 
bility; it  tends  to  detach  itself  from  the  crest,  and  may  do  so  under  the 


a  Fteley  and  Stearns's  formula  for  a  thin-edged  weir  has  been  used  to  calculate  Q  in  deriving  these 
coefficients,  the  experiments  having  been  made  under  conditions  similar  to  those  under  which  their 
formula  was  derived. 
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influence  of  any  external  disturbance,  as,  for  example,  the  entrance  of 
air  or  the  passage  of  a  floating  object  over  the  weir. 

When  the  nappe  adheres  to  the  crest,  the  coeflScient  C\  depends 
chiefly  on  the  ratio  D' B  and  may  be  represented  b^^  the  formula 

C;=  6^(0.70+0.185  i^^B) (67) 

in  which  C  is  the  coefficient  for  a  thin-edged  weir. 

When  D  Zf=1.50  to  2,  C\  (7=0.98  to  1.07  if  the  nappe  adheres  to 
crest,  or  C\  r=1.00  if  nappe  is  detached,  and  for  J)  B>'1^  C\  6^=1.00. 
Between  the  limits  D—\,bB  and  I)=2B  the  value  which  the  coeffi- 
cient (\  will  assume  in  a  particular  case  is  uncertain.  Bazin  considers 
that  his  formula  gives  accurate  results  for  adhering  nappes  with 
breadth  of  crests  up  to  2  or  3  feet.  For  a  crest  6.56  feet  wide  and 
/>= 1.476  feet  he  finds  the  result  by  formula  (67)  93.4  per  cent  of 
that  given  directly  by  the  experiment. 

Values  of  the  rath  CJCt  for  a  broad-crested  weir,  wUh  adhering  nappe,  by  Bazin^s 

formula.<^ 


DIB 

C,/C=0.700+0.185  D\B. 

0  ; 

0.703 

0.01 

0.02 

0.08 

0.04 

0.05 
0.7092 

0.06 
0.7U1 

0.07 

0.08 

0.09  , 

0.0 

0. 7018 

0.7087 

0.7066 

0.7074 

0.7130 

0.7148 

0.7166 

.1 

.7185 

.7204 

.7222 

.7240 

.7259 

.7278 

.7296 

.7314 

.7383 

.7352 

.2 

.7370 

.7388 

.7407 

.7426 

.7444 

.7462 

.7481 

.7500 

.7518 

.7536 

.8 

.7556 

.7574 

.7592 

.7610 

.7629 

.7648 

.7666 

.7684 

.7708 

.7722 

.4 

.7740 

.7758 

.Tin 

.7796 

.7814 

.7832 

.7861 

.7870 

.7888 

.7906  , 

.6 

.7926 

.7944 

.7962 

.7960 

.7999 

.8018 

.8086 

.8064 

.8073 

.8092  1 

.6 

.8110 

.8128 

.8147 

.8166 

.81JM 

.8202 

.8221 

.8240 

..S258 

.8276 

.7 

.8296 

.8314 

.8332 

.8350 

.8369 

.8388 

.8406 

.8424 

.M43 

.8462 

.8 

.8480 

.8498 

.8517 

.865^6 

.8564 

.85?2 

.8591 

.8610 

.8628 

.8646 

.9 

.8665 

.8684 

.8702 

.8720 

.8739 

.8758 

.8776 

.8794 

.8813 

.8832 

1.0 

.88.50 

.8887 

.8906 

.8924 

.8942 

.8961 

.8980 

.  S9tfP 

.9016 

1.1 

.9035 

.9064 

.9072 

.9090 

.9109 

.9128 

.9146 

.9164 

.9183 

.9302 

1.2 

.9220 

.9238 

.9257 

.9276 

.9294 

.9312 

.9331 

.9350 

.9368 

.9386 

1  1.3 

.9405 

.9424 

.9442 

.9460 

.9479 

.9498 

.9516 

.9534 

.9553 

.9572 

1.4 

.9590 

.9608 

.9627 

.9646 

.9664 

.9682 

.9701 

.9719 

.9738 

.9756 

1.5 

1 

.9775 

.9794 

.9812 

.9830 

.9849 

.9868 

.9886 

.9904 

.9923 

.9912 

a  If  there  Is  velocity  of  approach,  the  valae 
ratio  eye  may  be  applied  in  a  formula  which 
the  head  H  or  In  the  coefficient. 


of  iSlB,  not  H]B,  should 
includes  the  velocity  of 


be  u»ed  as  an  argument.    The 
approach  (^oireiction,  either  in 


Bazin's  formula  gives  ratios  which  continually  increase  as  11 
increases,  B  remaining  constant,  and  which  continualh'  decrease  as 
B  increases,  //  remaining  constant.  It  gives,  however,  a  constant 
ratio  for  all  widths  or  heads  where  the  ratio  IT B  is  unchanged. 

Compared  with  their  respective  standard  weir  formulas,  MuUins's 
formula  gives  for  a  broad-crested  weir  a  continuously  decreasing  ratio 
of  discharge  as  B  increases  from  zero,  H  remaining  constant,  and  a 
continuously  increasing  discharge  as  //increases  from  zero,  B  remain- 
ing constant;  Fteley  and  Stearns's  e^Cf^riments  give  a  discharge  ratio 
which  is  less  than  unity,  but  which  varies  in  an  irregular  manner, 
depending  on  the  head  and  breadth  of  weir. 
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On  referring  to  PI.  IV,  in  which  the  Bazin  coefficients  are  given  in  a 
form  comparable  with  the  experiments  of  the  United  States  Geological 
Survey,  it  will  be  noticed  that,  except  for  the  lowest  heads,  the  coeffi- 
cient curves  are  simple  linear  functions  of  the  head.  The  rate  of 
increase  of  the  coefficients  as  the  head  increases  grows  rapidly  less 
as  the  breadth  of  the  weir  increases,  indicating  that  for  a  very  broad 
weir  the  coefficient  would  be  sensibly  constant  throughout  the  range 
of  stability  of  the  nappe. 

For  the  narrower  weirs  the  coefficients  tend  to  increase  rapidly 
almost  from  the  start  toward  the  value  for  a  thin-edged  weir  or 
detached  nappe.  For  the  weirs  2.62  and  6.50  feet  breadth  of  crest 
the  total  variation  in  the  coefficient  for  the  range  of  heads  covered  by 
the^iexperiments  is  comparatively  small.  The  average  coefficients  are 
as  follows: 

Average  Bazin  coefficients^  hroad-cresied  weirs. 


Bazin  series 
No. 

Crest  width, 
in  feet. 

Range  of  head,  in  feet. 

Average  con- 
stant coein- 
cient,  Ci. 

From— 

To- 
0.60 

113 

1.312 

lowest. 

2.64 

114 

2.624 

0.35 

(          .85 
I         1.32 

2.59 
2.62 

115 

6  56 

.55 

Highest. 

a  2. 58 

aCoefTicient  increases  slowly  throughout. 


The  average  coefficients  show  a  fair  agreement  with  the  constant 
coefficient  for  broad-crested  weirs  with  stable  nappe  deduced  from  the 
experiments  of  the  United  States  Geological  Survey  (page  120). 


l-.XPERIMENTS  OF  THE  UNITED  STATES  GEOLOGICAL,  SURVEY  ON  BROAD- 
CRESTED  WEIRS. 

The  method  of  conducting  these  experiments  and  the  detailed  results 
are  given  on  pages  05-107.  The  coefficient  curves  are  presented  on  Pis. 
XXVIII  to  XXXII.  It  may  be  remarked  here  that  the  models  were 
larger  and  the  range  of  breadth  of  crest  and  depth  of  flow  experi- 
mented upon  was  greater  than  in  the  earlier  experiments  described. 
In  general,  the  laws  of  behavior  of  the  nappe  pointed  out  by  Fteley 
and  Stearns  and  Bazin  were  conlirmed. 


ISO        ITEIS   KXPEBIXKCra.  COSFFICIKIfTB,  AND   FOBMITLAS. 

The  following  table  presents  a  r^sam^  of  the  results: 

</  CmHed  Siata  Ctohgieai  Smrtfi  experimemU  on  broad-cretied  wein. 
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.9 
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44 
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.5 
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2.C2 

2.0 
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c 

12.20 

.2 

1 

2.C2 
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1. 
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ICJK 

.S 

LI 

2.68 

J    2.72 
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1  - 
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43a 
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.4 

.4 

LO 

2.72 

^64 

1.0 

2.64    , 

At«»|t*. 

2.6S4 

•  r.ir?  >-r.t  «bi>««  trndencT  to  tncie— e  tlovly  vitb  bead. 

*  Edgtr*  \4  piaiMfd  and  ■ftScbed  boards  doC  flush.    Cnst  smoothed  in  series  4Sa. 


The  deductions  that  follow  have  been  based  on  a  consideration  ot 
earlier  experiments  as  well  as  those  here  given  for  the  first  time. 

1.  For  depths  below  0.3  to  0.5  foot  the  nappe  is  very  unstable, 
owing  pn>bably  to  magnified  effect  of  crest  friction  and  to  the  varying 
aeration  or  adhesion  of  the  nappe  to  the  downstream  weir  face. 

t.  For  heads  from  h,5  foot  to  1  or  2  feet  for  verv  broad  weirs,  or 
from  0.5  fix>t  to  the  point  of  detachment  for  narrower  weirs,  the 
(X>efficient  i<  somewhat  variable  and  changes  in  an  uncertain  manner. 
For  the  broader  weirs,  the  range  of  variation  of  C^  between  the  depths 
indicated  is  narrow,  from  2.73  to  2.62. 

3.  When  the  nappe  becomes  detached  the  coefficient  remains  nearly 
identical  with  that  for  a  thin-edged  weir.  For  the  narrower  weirs  the 
coefficient  increases  rapidly  within  the  range  of  tendency  to  detach- 
ment indicated  by  Bazin,  i.  e.,  for  heads  between  D  and  2Z>. 

4.  On  the  broader  weirs  for  depths  exceeding  1  to  2  feet  up  to  the 
limit  of  the  experiments  (about  5  feet),  the  experiments  indicate  a  sen- 
sibly constant  i*oefficient  for  all  depths.  Where  there  is  an\'  tendency 
to  variation  within  the  range  indicated  there  is  a  gradual  increase 
in  i\. 

For  weirs  of  5  to  lt»  feet  breadth  the  experiments  show  no  conspicu- 
ous tendency  for  the  coefficient  <',  to  change  with  variation  in  either 
//or  />*,  the  range  of  value  of  (\  being  from  2.02  to  2.(>4. 

The  line  of  detachment  of  the  nappe  for  a  weir  of  5  feet  breadth 
would  l>e  7.5  to  lo  feet  head  or  perhaps  more,  and  a  higher  bead  for 
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broader  crests.  If  this  depth  were  ever  reached  it  ma}'  be  surmised 
that  the  coefficient  Cy^  would  increase  to  about  3.33  at  the  point  of 
detachment.  It  would  also  appear,  as  is  in  fact  indicated  in  Bazin's 
formula,  that  the  coefficient  should  very  slowly  increase  with  H  and 
decrease  as  B  increases,  independent  of  the  tendency  to  detachment 
of  the  nappe,  and  owing  to  the  decreased  relative  effect  of  crest  fric- 
tion and  contraction. 

The  United  States  Geological  Survey  experiments  indicate  that  this 
effect  is  of  relatively  little  significance  for  large  heads  and  broad  weira, 
and  hence  a  constant  coefficient  covering  a  wide  range  may  be  safelv 
adopted. 

The  average  coefficient,  2.64,  which  we  have  tentatively  chosen  for 
weirs  exceeding  3  feet  in  breadth  under  heads  exceeding  2  feet,  may 
apparently  be  applied  for  considerably  lower  heads  for  weirs  of  5  feet 
or  more  crest  breadth  with  but  small  error. 

TABLE  OF  DISCHARGE  OVER  BROAD-CRESTED  WEIRS  WITH  STABLE  NAPPE. 

A  table  has  been  calculated,  using  ^^1= 2. 64  and  covering  heads  vary- 
ing by  0.1  foot  increment  from  zero  to  10  feet  (p.  177).  It  iJj  consid- 
ered applicable  for  weirs  of  3  feet  or  more  crest  breadth  when  IT  B 
lies  between  the  general  limits  0.25  to  1.6.  The  coefficient  2.64  gives 
a  discharge  79.2  per  cent  of  that  for  a  thin-edged  weir  by  the  Francjs 
formula.  The  relative  discharge  obtained  by  other  formulas  and 
experimenters  is  shown  in  the  following  table: 

Comparison  of  broad-cratUd  weir  formulas  and  experiments  giving  percentage  of 

discharge  over  a  thin-edged  weir.o 


Formula  or  experiments. 


1  foot  width. 


2.62  feet  width. 


6.56  feet  width. 


Miillinafc 

Fteley  and  Steams 

Bazin  formula 

IT.  s.  Deep  .Waterways  ex- 
periments  

U.  S.  Geological  Survey  ex- 
periments  


/f-0  5 

1.0 
1.0" 

1.5 
1.6 

96.7 

97.5 

98.0 

78.6 

88.2 

98.5 

79.2 

88.5 

97.8 

81.0 

90.3 



97.5 

J.  5 
1.31 


1.0 
2.62 


1.5 
3.93 


0.25 


79.2 

82.8 

c79.b 


88.5 

93.3 

C81.3 


97.8 
114.1 


1.64 


93.2 


74.6 
72.0 


0.5 
3.28 

95.5 


79.2 
7i.l 


1.0 
6.'56 

97.5 


1.5 


9.H4 


98.2 


I 


C86.7  1  79.2    d79.2 


88.  y 
72.3 


97.8 
73.2 


<'79.2  ,rf79.2 


o  No  velocity  of  approach. 

frEast  Indian  engineers'  formula,  given  in  MulUns's  Irrigation  Manual,  Madnis  Presidency. 

«•  Weir  2.17  feet  broad. 

rf  Weir  5.88  feet  broad. 

Considering  the  low  heads  used,  it  may  be  noted  that  before  Bazin^s 
experiments  only  those  of  Blackwell  included  a  weir  breadth  sufficient 
to  eliminate  the  early  tendency  to  detachment  and  permit  the  existence 
of  the  stable  period  for  which  a  constant  coefficient  applies. 
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Blackweirs  expt^riinents  on  weirs  3  feet  broad  indic^ate  a  maximum 
coefficient  (\  of  2.B5  to  2.77  for  a  head  of  about  0.5  foot,  decreasing  as 
the  head  increased. 

The  experiments  of  the  Ignited  States  Deep  Waterway's  Board  on 
models  with  2.r»2  and  ().5()  foot  crest  width  are  shown  on  PL  X V^.  For 
the  narrower  weir  the  coefficient  increaned  uniformly  with  the  head. 
The  nappe  did  not  leave  the  crest,  although  the  experiraents  were 
continued  to  the  limit  7/^=2,  at  which  Btage  the  coefficient  exceeded 
that  for  a  thin-edged  weir.  For  the  broader  weir  the  coefficients  an* 
much  less  variable  and  the  curves  indicate  that  the  coefficients  approach 
a  constant  as  the  breadth  of  crest  is  increased. 

It  will  be  noted  that  considerable  care  must  be  exercised  in  deter- 
mining the  condition  of  the  nappe  for  broad-crested  weirs  of  incon- 
siderable width,  while  for  those  of  greater  breadth  the  wind  may  exert 
considerable  influence  on  the  nappe  on  the  broad  crest  under  lower 
heads.  The  constant  coefficient  2.64  has  been  deduced  from  experi- 
ments on  weirs  with  smooth,  planed  crests  and  sharp  upstream  crest 
angles.  The  eflfect  of  crest  roughness  on  weir  discharge  is  discussed 
on  page  188. 

EFFECT  OF  ROUNDING  UPSTREAM  CREST  EDGE. 

Experiments  by  Fteley  and  Stearns**  indicate  that  the  eflfect  of 
rounding  the  upstream  crest  .corner  is  to  virtually  lower  the  weir,  by 
allowing  the  water  to  pass  over  with  less  vertical  contraction.  To 
determine  the  discharge  over  a  thin-edged  weir,  with  upstream  crest 
corner  rounded  to  a  radius  R^  add  to  the  measured  head  the  quantity 

K=0.7i)Ii (t>S) 

The  above  formula  was  deduced  by  Fteley  and  Stearns  from  experi- 
ments on  weirs  with  crest  radii  of  one-fourth,  one-half,  and  1  inch. 
For  heads  not  exceeding  0.17,  0.26,  and  0.45  foot,  respectivel}',  the 
nappe  adhered  to  the  crest,  and  the  formula  'does  not  apply. 

The  correction  formula  (68)  is  equivalent  to  increasing  the  dis- 
charge coefficient  in  the  ratio 

///+0.7^Y 
II+H 


or  nearlv  in  the  ratio 


A  second  series  of  experiments  was  made  with  rounded  upstream 
edges  of  similar  radii  applied  to  a  crest  4  inches  wide,  giving  the  t'or- 
rection  formula  for  this  case, 

A"=0.41^ .     .      (b^) 

"Experiments  on  the  How  of  water,  etc.:  Trans.  Am.  Soc.  C.  E.,  vol.  12,  pp.  97-101. 
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where  K  is  a  correction  to  be  added  to  the  measured  head  before 
applying  the  formula  for  discharge  over  the  broad-crested  weir.  This 
formula  is  applicable  for  depths  of  not  less  than  0.17  and  0.26  foot, 
respectively,  on  weirs  with  radii  of  one-fourth  and  one-half  inch. 
Fteley  and  Stearns's  formulas  show  the  eflfect  to  decrease  with  the 
breadth  of  crest.  It  also  decreases,  when  expressed  as  a  percentage, 
with  the  head.  These  formulas  are  probably  applicable  to  weirs  with 
smaller,  though  not  to  those  ^ith  greatly  larger,  radii  than  those  of  the 
experimental  weirs. 

Bazin  experimented  upon  two  weirs,  duplicated  in  the  United  States 
Deep  Waterways  experiments,  having  crest  widths  of  2.624  and  6.56 
feet,  respectively,  with  an  upstream  crest  radius  of  0.328  foot  (PI. 
IV). 

Broad-crested  toeirs  with  rounded  upstream  comer. 


Head,  In 
feet. 

Coefficient  Ci,  Bazln's  experiments. 

Crest  width,  2.62  feet. 

Crest  width,  6.66  feet. 

With  angle 
crest. 

With  round- 
ed crest. 

1 
With  angle   With  round- 
crest,           ed  crest. 

1 

0.25 

2.52 

2.86 

2.40    1        2.58 

.50 

2.59 

2.95 

2.515  !        2.76 

1.00 

2.64 

3.00 

2.575  '        2.89 

1.50 
1.50 

2.69 

3.04 

2.635  ,        2.92 

Coefficient  Q,  United  States  Deep  Waterways  experi- 
ments. 

2.67 

2.92 

2.39 

2.81 

2.00 

2.75 

3.00 

2.41 

2.81 

3.00 

2.93 

3.17 

2.44 

2.81 

4.00 

3.11 

3.34 

2.47 

2.81 

5.00 

3.30 

3.51 

2.50 

2.81 

6.00 

Nappe  free. 

3.00 

2.53 

2.81 

United  States  Deep  Waterways  series  14  and  15,  PI.  XV,  show  the 
effect  of  rounding  the  upstream  crest  corner,  radius  0.33  foot,  on  a 
model  of  the  Rexford  flats,  New  York,  dam.  In  this  case,  with  a 
weir  22  feet  broad  with  6:1  slope  on  each  face,  the  eflfect  of  rounding 
becomes  comparatively  slight,  the  average  increase  being  about  2 
per  cent. 

United  States  Geological  Survey  experiments,  series  Nos.  XXXV 
and  XXXVI,  PI.  XXVI,  show  the  eflfect  of  the  addition  of  a  4-inch 
radius  (0.33  foot),  quarter-round  extension  to  the  upstream  face  of  the 
model  of  an  ogee-section  dam,  having  4.5  feet  crest  width,  4.5 : 1  slope. 
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Effect  of  rounded  uptiream  cred  comer  on  an  ogee  dam. 


Head,  in 
feet. 

Chambly 

model, 

aeries  85. 

Same,  with         Difference 
rounded  up-       per  c-ent  of 
stream  crest         Francis's 
comer.           ooeffldent. 

0.50 
1.00 
2.00 
3.00 

3.18 
3.30 
3.42 
3.49 

3.23 
3.34 
3.51 
3.^ 

4-1.5 
4-1.2 

4-2.7 
4-4.5 

EXPERIMENTS  ON  WEIRS  WITH  DOWNSTREAM  SLOPE,  OR  APRON, 

OF  VARYING  INCLINATION. 

Aside  from  the  experiments  of  Blackv^ell  on  weirs  with  verj-  slight 
inclination  and  a  few  Heries  by  other  experimenters  on  weirs  of  irreg- 
ular section  involving  aprons,  the  data  on  this  subject  are  limited  to 
those  of  Bazin^s  experiments. 

Bazin  selected  a  number  of  weir  types,  each  having  a  constant  top 
width,  height,  and  upstream  inclination  and  applied  to  each  a  number 
of  different  downstream  slopes.^ 

TRIANGULAR    WEIRS    WITH    VERTICAL    UPSTREAM     FACE     AND    SLOPINO 

APRONS. 

Such  weirs  are  ocx^asionally  used,  as  where  the  apron  slopes  to  the 
stream  bed  in  log  slides.  A  similar  form  in  which  the  downstreulii 
slope  terminates  at  a  greater  or  less  distance  from  the  vertical  upstreAui 
face  is  not  uncommon,  and  to  this  form  the  Bazin  experiments  may 
probably  be  applied,  provided  the  breadth  of  the  sloping  apron  is  con- 
siderable. The  experiments  are  of  special  interest,  however,  as  show- 
ing the  eflfect  of  attaching  a  sloping  apron  to  the  downstream  face  of 
a  thin-edged  weir,  and  by  inference  affording  an  indication  of  the  effect 
of  a  similar  apron  attached  to  any  form  of  cross  section.  The  results 
of  Bazin^s  experiments  recomputed  on  the  basis  of  the  Francis  for- 
mula are  shown  on  PI.  V. 

Four  series  of  experiments  on  weirs  2.46  feet  high  are  included. 
For  all  these  series  the  coefficient  C  tends  to  remain  nearly  constant 
for  the  range  of  heads  covered,  0.2  foot  to  1.5  feet,  there  being  a  slight 
increase  in  C  with  the  lower  heads  only. 

Two  series  on  weirs  1.64  feet  high  are  also  given.  In  series  14.5, 
slope  of  apron  3:1,  there  is  a  geneml  increase  in  coefficient  with  head 
below  0.9  foot.  Series  138,  for  a  weir  1.64  feet  high,  is  duplicated  on 
a  weir  2.46  feet  high,  and  the  latter  series  is  given  preference  in  the 
general  curve.  The  lower  weirs  indicate  in  both  cases  slightly  higher 
coefficients,  possibly  owing  to  the  incomplete  elimination  of  the  effect 
of  ex(;essive  velocity  of  approach. 

(I  Bazin  did  not  attempt  to  collate  the  results  extensively.  Hi5  general  rfeum£  has  been  tmn^la;*^! 
by  the  writer,  and  may  be  found  in  Rept.  U.  8.  Board  of  Engineers  on  Deep  Waterways,  pt.  2, 19(lit. 
pp.  646-658. 
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The  average  constant  coefficients  for  the  several  series  are  shown  in 
the  following  table: 

Mean  coeffieierUSy  triangtUar  weirs  with  vafying  apron  gf/tpe. 


Series. 

1 

1 

Height. 

Slope. 

136 

2.46 

1  :1 

137 

2.46 

2:1 

138 

1.64 

2:1 

146 

1.64 

3:1 

141 

2.46 

6:1 

142 

2.46 

10:1 

3.9 


8.8 


8.7 


8.6 


3.6 


i  8.4 

a 
o 

8   8.3 


8.2 


8.1 


8.0 


2.9 


2.8 


Range  of  head. 


Kange  of  C. 


From— 

To- 

3.84 

3.88 

3.48 

3.52 

3.66 

3.68 

3.39 

3.41 

3.08 

3.14 
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2.93 
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Slope  or  batter  of  downstream  face  of  weirs. 
Fio.  9.— Coefficient  curve  for  triangular  weirR. 

The  mean  coefficients  have  also  been  plotted  on  fig.  9  and  a  general 
curve  drawn.  This  curve  becomes  approximately  a  straight  line  when 
plotted  on  logarithmic  cross-section  paper.  Its  equation  expressed  in 
lo^rithmic  form  is 

^•^^ (70) 


C^ 


^0.12 


^where  8  is  the  batter  or  slope  of  apron. 
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If  S=6j  then,  solving  by  logarithms, 

log  6=0.7781513 
log  6"-"=0.0933782 

log  gL  =9.9066218 

log  3.85=0.5854607 

log  C=0.4920826 
(7=3.105 

Fig.  9  gives  C=3.07;  the  difference  is  1  per  cent. 
The  following  conclusions  deduced  from  the  recomputed  data  con 
form  in  general  with  those  of  Bazin: 

1.  For  steep  apron  slopes  where  the  nappe  tends  to  break  free,  the 
apron  materially  increases  the  discharge  by  permitting  a  partial 
vacuum  to  be  formed  underneath  the  nappe. 

2.  For  flat  apron  slopes  the  conditions  approach  those  for  a  hori- 
zontal crest. 

3.  For  an  apron  slope  of  about  3 :1,  the  discharge  is  nearly  the  .same 
as  for  a  thin-edged  weir. 

4.  For  slopes  greater  than  3 :1  the  apron  diminishes  the  discbarge 
the  amount  of  diminution  increasing  as  the  slope  becomes  flatter. 

TRIANGULAR   WEIRS  WITH   UPSTREAM   BATTER   1:1   AND  VARYING   SLOPE 

OF  APRON. 

Three  series  of  experiments  by  Bazin  are  included  (PI.  IX),  all  made 
from  weirs  1.64  feet  high.  .  The  results  are  comparable  among  them- 
selves,  but  owing  to  t^e  high  velocity  of  approach  their  general  appli- 
cabilitv  is  less  certain. 

Series  No.  161,  downstream  slope  1:1,  shows  a  generally  decreasing 
coefficient  with  an  apparent  tendency  to  become  constant  through  a 
narrow  range  of  heads,  from  0.5  to  0.9  foot,  with  (7=  about  4.11. 

Serifes  No.  163  and  165,  with  apron  slopes  of  2:1  and  5:1,  give  coetE- 
cient  lines,  which  may  be  fairly  represented  by  the  constants  3.82  and 
3.47,  respectively.  These  coefficients  compare  with  those  for  vertical 
weirs  with  the  same  apron  slopes  as  follows: 

Comparative  coefficients. 


Batter  of 
apron. 

Vertical 

face. 

C 

Face  in- 
clined 1:1. 
C 

Difference, 
per  cent, 
Francis's 

coefficient. 

1:1 
2:1 
5:1 

3.86 
3.53 
3.13 

4.11 
3.82 
3.47 

-h  7.8 
-h  8.7 
-flO.2 

WEIRS   WITH    VARYING    DOWNSTREAM    SLOPE. 
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EXPERIMENTS  ON  WEIRS  OF  TRAPEZOIDAL  SECTION  WITH  UPSTREA31 
SLOPE  OF  i:l,  HORIZONTAL  CREST,  AND  VARYING  DOWNSTREAM 
SLOPES. 

Five  series  of  Bazin's  experiments  on  weirs  2.46  feet  high,  with 
crest  width  of  0.66  foot,  are  shown  on  Pis.  VI  and  VII.  The  curves 
indicate  coefficients  increasing  with  the  head,  the  rate  of  increase  being 
more  rapid  for  the  steeper  apron  slopes.  There  is  a  tendency  to 
depression  at  about  0.4  foot  head,  representing,  possibly,  the  point  at 
which  the  nappe  changes  from  adhering  to  depressed  condition  on  the 
downstream  face.  The  curves  are  all  convex,  and  apparently  approach 
a  constant,  which  was  not,  however,  reached  within  the  limit  of  experi- 
ments, except,  perhaps,  for  the  flattest  slope  of  5:1.  The  coefficients 
increase  in  value  as  the  steepness  of  the  apron  slope  increases. 

Three  series  of  experiments  on  weirs  similar  to  those  above  described, 
but  with  flat  crests  1.317  feet  wide,  are  shown  on  PI.  VIII.  The 
coefficient  curves  are  of  uncertain  form  for  heads  below  0.6  foot. 
For  greater  heads  the}'  may  be  represented  by  inclined  straight 
lines.  The  coefficients  increase  uniformly  with  the  head,  the  initial 
values  for  0.6  foot  head  being  nearly  the  same  for  the  several  slopes, 
the  increase  being  more  rapid  for  the  steeper  downstream  slopes. 

It  may  be  seen  from  the  following  table  that  increased  width  of  the 
flat  crest,  as  compared  with  that  of  the  preceding  weir,  causes  a 
decrease  in  the  discharge. 

Comparative  coefficienls  at  l-fooi  headj  weirs  with  flat  crests  and  }.*i  upstream  slope. 


1 

slope  of 
apron. 

Crest  width,  In  feet. 

0.66 

1.317 

1:1 
2:1 
3:1 
4:1 
5:1 
6:1 

3.52 
3.38 
3.265 

2.985 

3.205 
3.195 

2.94 

2.93 

COMBINATION  OF   COEFFICIENTS  FOR  WEIRS  WITH  COMPOUND 

SLOPES. 

Series  163  for  an  apron  slope  2:1  represents  a  weir  form  which  would 
be  produced  by  placing,  vertical  face  to  vertical  face,  a  weir  with  back 
slope  1:1  and  a  weir  with  apron  slope  2:1.  F*or  the  former,  Bazin's 
experiments  indicate  10  per  cent  excess  discharge  over  that  for  a  thin- 
edged  weir,  and  for  the  latter  (from  PL  V)  C^=3.50,  equivalent  to  5 
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per  cont  excess  over  a  thin-edged  weir.  If  the  discharge  over  the  1:1 
upstream  slope  was  similarly  increased  by  the  addition  of  an  apron, 
C  would  l)e  3. r>6x  1.05=3.84.     PI.  IX  indicates  67=3.8:^. 

The  above  method  of  determining  the  coefficient  for  weir  of  irregu- 
lar cross  section  by  combining  the  coefficients  for  two  principal  ele- 
ments of  which  it  is  composed,  as  separate  weirs,  is  restricted  in  its 
application  and  may  lead  to  inconsistencies. 

WEIRS  WITH  VARYING  SLOPE  OP  UPSTREAM  PACE. 

Experiments  were  made  by  Bazin  on  thin-edged  weirs  inclined  at 
various  angles.  Bazin  found  the  ratio  of  the  coefficient  of  discharge 
to  that  for  a  vertical  thin-edged  weir  to  be  sensibly  constant  for  all 
heads  within  the  limits  of  his  experiments,  0.0  to  1.5  feet.  BazinV 
results  were  expressed  in  the  form  of  a  modulus  by  which  to  multiply 
the  coefficient  for  a  vertical  weir  to  obtain  that  for  an  inclined  weir. 
Assuming  the  Francis  coefficient  3.33  to  apply  to  a  vertical  weir,  the 
coefficients  for  weirs  of  various  inclinations  would  be  as  follows: 

Coefficients  for  inclined  weirs,  BazinU  experimenUi. 


Bazin'8 
xnodnlus. 

C 

1  horizontal  to  1  vertical. . . 

0,93 

3,097 

Upstream  in<;lination  of  the  weir 

2  horizontal  to  3  vertical. . . 

.94 

3,130 

1  horizontal  to  3  vertical... 

.96 

3.197 

Vertical  weir 

1.00 
l.(M 

3.33i> 

• 

1  horizontal  to  3  vertical. . . 

3.4»S 

2  horizontal  to  3  vertical. . . 

1.07 

3,563 

Downstream  inclination  of  the  weir.  -- 

1  horizontal  to  1  vertical . . . 

1.10 

3.«*>;^ 

2  horizontal  to  1  vertical. . . 

1.12 

3.998 

4  horizontal  to  1  vertical. . . 

1.09 

3.6o0 

On  PI.  XYI  are  shown  the  results  of  United  States  Deep  Wat-erways 
experiments  on  weirs  4.9  feet  high,  having  horizontal  crests  0.67  foot 
broad,  and  with  various  inclinations  of  the  upstream  sloi)e.  The 
experiments  cover  heads  from  1.75  to  5.2  feet,  but  only  3  or  4  points 
are  given  on  each  coeflBcient  curve.  The  results  indicate  in  a  general 
way,  however,  nearly  constant  coeflScients  for  each  inclination  of  the 
upstream  face.  The  values  of  the  coefficients  are  considerabl}*  smaller 
than  those  obtained  by  Bazin,  whose  experiments  were  on  weirs  2.4^ 
feet  high  with  sharp  crests. 

Pis.  X,  XI,  and  XII  show  the  results  of  experiments  of  Bazin  on 
weirs  of  irregular  section,  with  various  upstream  slopes.  PL  X 
includes  5  series  of  experiments  on  weirs  1.64  feet  high,  with   sharp 
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crest  angles,  and  2  :  1  downstream  slopes.  The  coefficient  curves 
show  a  depression  period  at  from  0.3  to  0.7  foot  head,  beyond  which 
the  coefficients  may  be  fairly  represented  by  constants  up  to  1.5  foot 
head  (the  limit  of  the  experiment).  A  general  curve  showing  the 
constant  coefficient  in  terms  of  a  downstream  slope  or  batter  has  been 
added.  This  indicates  a  maximum  coefficient  of  discharge  for  an 
upsti-eam  slope  of  about  2.6  :  1.  Bazin  found,  for  thin-edged  weirs, 
with  inclined  downstream  slopes,  a  maximum  coefficient  for  an  incli- 
nation of  30°,  or  If :  1. 

Pis.  XI  and  XII  show  coefficient  curves  for  weirs  having  the  same 
upstream  slopes  as  in  PI.  X,  but  2.46  feet  high,  and  with  flat  crests 
0.67  foot  wide.  The  coefficient  curves  are  convex  outward,  indicating 
that  they  may  approach  constant  values  at  some  point  beyond  the 
limits  of  the  experiments.  The  marked  difference  in  character  of 
these  coefficient  curves,  as  compared  with  those  in  the  preceding 
group,  is  notable.  For  weirs  with  flat  crests  0.67  foot  wide  the 
coefficients  for  a  given  head  uniformly  increase  as  the  slope*  becomes 
flatter  up  to  a  batter  of  about  If :  1.  They  are  also  greater  for  all 
heads  within  the  limit  of  the  experiments  than  the  coefficients  for 
weirs  with  sharp  crest  angles.  The  comparative  values  are  indicated 
in  the  following  table: 

Comparative  coefficierUSt  wein  vrUh  varying  upstream  slope. 


Pl.X, 

sharp  crest, 

Up- 
stream 
slope. 

2:1  down- 

Rtream 
slope;  aver- 
age con- 

stant coef- 

ficient. 

C 

Vert. 

3.58 

i 

:1 

3.68 

i 

:1 

3.72 

1 

:1 

3.83 

2 

:1 

3.87 

Pis.  XI  and  XII.  0.67  feet 
crest  width,  2:1  down- 
stream slope. 


Head,  in  feet. 


0.6 

1.0 

C 

C 

2.78 

3.26 

2.87 

3.34 

2.92 

3.38 

3.03 

3.42 

3.13 

3.43 

1.6 


C 
3.51 
3.56 
3.62 
3.65 
3.61 


It  will  be  seen  that  the  addition  of  the  flat  crest  has  an  effect  in  this 
case  similar  to  that  observed  in  Pis.  VI  and  VIII,  showing  the  results 
of  experiments  by  Bazin  on  weirs  with  various  downstream  slopes. 

United  States  Deep  Waterways  series  No.  7,  PI.  XVII,  may  be 
compared  with  Bazin's  series  No.  178,  shown  on  PL  XI.  The  former 
gives  a  coefficient  of  3.55  for  a  head  of  2  feet  on  a  weir  4.895  feet 
hig'h,  the  coefficient  slowly  increasing  with  the  head.  The  latter  gives 
a  coefficient  of  3.6  for  a  head  of  1.5  feet,  decreasing  rapidly  as  the 
head  decreases. 
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United  States  Geological  Survey  series  No.  XXXIX,  PL  XXVIIl. 
and  United  States  Deep  Waterways  series  No.  18,  PI.  XVIII,  repre- 
sent weirs  with  vertical  downstream  faces  and  inclined  cresti^.  The 
upstream  slope  does  not,  however,  extend  back  to  the  bottom  of  the 
channel  of  approach,  but  is  cut  off  abruptly  by  a  vertical  upstream 
face.  The  average  coeflSeients  deduced  from  these  series  have  been 
plotted  on  a  general  curve  on  PI.  XVI,  the  coefficients  agreeing 
closely  with  those  of  the  United  States  Deep  Waterways  experiments 
on  weirs  of  similar  upstream  slope,  extending  to  the  channel  lK)ttom. 
United  States  Geologic*al  Survey  series  No.  XXX  represents  the  Dolge- 
ville  dam,  with  rounded  crest  removed,  leaving  a  trapezoid  ^ith  crest 
6  feet  broad  and  1  foot  lower  at  upvstream  than  at  downstream  edge. 
The  coefficient  is  not  constant,  but  apparently  approaches  a  constant 
value  of  about  3.25  for  heads  exceeding  3  feet.  United  States  Deep 
Waterways  series  No.  18  represents  a  model  of  the  spill wa}-  of  the 
Indian  Lake  dam,  having  a  crest  7  feet  wide,  1.5  feet  lower  at 
upstream  than  at  downstream  edge,  which  gives  an  average  constant 
coefficient  of  3.42. 

It  is  suggested  that  if  the  upstream  slope  of  an  inclined  weir  is  con- 
tinued Imck  6  feet  or  more  and  terminates  in  a  vertical  upstream  face, 
the  discharge  coefficient  will  not  differ  materially  from  that  for  an 
upstream  slope  extending  to  the  channel  bottom. 

DAMS  OF  OGEE  CROSS  SECTION,  PLATTSBURG-CHAMBLY  TYPE. 

The  United  States  Geological  Survej'  experiments  on  dams  of  thii* 
type  are  shown  on  Pis.  XXIII  to  XXVII.  Cross  sections  of  the 
various  dams,  with  lines  indicating  the  comparativ^e  size  of  the  modeN 
used  in  the  United  States  Geological  Survey  experiments,  are  shown 
on  PI.  XXXIV.  Cross  sections  of  other  ogee  dams  used  as  weirs  are 
shown  on  PI.  XXXV. 

This  class  includes  dams  with  downstream  crest  radius  sufficientlv 
large  to  retain  the  nappe  always  in  contact,  yet  not  so  large  as  to  sim- 
ulate a  broad  flat  crest.  We  thus  exclude  the  Dolgeville  section  on 
the  one  hand,  in  which  the  nappe  as  observed  in  the  existing  dam  par- 
tially or  completelj"  breaks  free  near  the  crest  for  other  than  very  low 
stages,  and  on  the  other  hand,  the  Austin  dam,  with  a  crest  radius  of 
20  feet,  which  appears,  from  the  meager  data  available,  to  lie  outside 
this  class. 

W^e  have  arranged  the  available  data  in  order,  advancing*  with 
decreased  breadth  and  increased  inclination  of  sloping  upstream  face. 

The  coefficients  for  various  depths  are  as  follows; 
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Comparative  coefficientSf  darns  of  ogee  cross  section. 


Dam 


Ircham- 


Approx.  constant  coeffi-  I 

cient I     3.435 

Breadth  of  slope,  in  feet . '       4.5 

Batter  of  slope I     41 : 1 

('n>«>t  radius,  in  feet |      2.0 

Experiment ' 

Series I 


Flatt<i- 
burg. 


Z.4S 

3 
4:1 
3.0 


Modified  Plattsbur?- 


3.48 

3 
4:1 
3.0 


it'.S.G.S.  r.s.G.s. 
a  30      I      bZl 


Head  0.5 foot. 
1. 0  foot. 
2. 0  feet . 
3. 0  feet . 
4. 0  feet . 
5. 0  feet . 
6. 0  feet . 


3.30 
3.42 
3.49 
3.53 


3.22 
3.43 
3.42 
3.47 
3.52 


3.29 
3.35 
3.43 
3.54 
3.62 


3.48 

3 

4:1 

3.0 

Mean  of 

30-31 


8.70 

3 
2:1 

3.0 


3.70 

3 
2:1 
3.0 


3.70 

8 
2:1 
8.0 


I 


3 

1.04:1 

3.0 


U.  8.  G.8..U.  S.  G.  S.l  Mean  of  U.  S.  G.S. 


3.36 
3.385 
3.45 
3.53 


632 

3.29 
3.37 
3.51 
3.57 
3.67 
3.73 


a  33 

3.22 
3.44 
3.67 
3.72 


82-33 

3.255 
3.405 
3.59 


84 


TO      '      • 


3.645 


3.  74     3.  705 


3.46 
3.75 

3.87 
3.88 


a  15.969  feet  crest  leng'th,  without  end  contraction. 
6  7.979  feet  crest  length,  one  end  contraction. 

It  appears  that  the  rounded  crest  changes  the  character  of  the  law 
of  coeflScient  from  a  value  tending  toward  a  constant  for  each  back 
slope  to  a  slowly  increasing  function  of  the  head.  Compared  with  the 
constant  coefficients  for  weirs  with  similar  upstream  slopes  extending 
back  to  canal  bottom,  and  with  vertical  faces,  we  find  that  the  con- 
stant values  deduced  for  these  cases  correspond  with  the  values  of  the 
var^'ing  coefficients  for  ogee  sections  at  a  medium  head  of  2  to  4  feet. 

By  plotting  the  data  for  weirs  of  ogee  section  on  logarithmic  cross- 
section  paper  the  following  convenient  approximate  formula  has  been 
deduced,  applicable  for  weirs  with  2  or  3  feet  crest  radius  and  up- 
stream slopes  3  to  4.5  feet  broad.     S  indicates  the  batter  ratio  of  the 
I  horizontal  run 

vertical  rise 

C^^  [3.62-0.16  (/S^-l)]jy^^ (71) 


If  >S'=2:1         i7=4.0         C'=3.46X4 

log  4^'^ =0.030103         6^=3.46X1.0716=3.70.   ' 
The  experiments  give  (7=3.74. 

EXPERIMENTS   ON    DISCHARGE   OVER   ACTUAL  DAMS. 

On  PI.  XXXVII  are  shown  the  results  of  a  number  of  experiments 
□nade  by  measuring  the  discharge  over  existing  dams  by  means  of  floats 
ox*  current  meters.  Aside  from  those  for  the  Austin,  Tex.,  dam,  the 
ja.ta  have  been  collected  by  Mr.  George  T.  Nelles." 


€M  Discussion  of  paper  by  G.  \V.  Rafter  on  the  flow  of  water  over  dams:  Trans.  Am.  Soc.  C.  £.,  vol.  44, 
»p.  Sd9-862. 
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BLACKSTONE  RIVER  AT  ALBION,  MASS. 

This  is  a  timber  dam  217  feet  long,  with  horizontal  crest  1  foot  wide, 
vertical  downstream  face,  and  upstream  slope  covered  with  riprap. 
Discharge  was  measured  by  current  meter  5()0  feet  below  dam,  and  the 
depth  was  measured  by  hook  gage  20  feet  upstream  from  crest.  Co- 
efficients have  not  been  corrected  to  eliminate  velocity  of  approach. 
They  illustrate  the  uncertainty  of  discharge  for  broad-crested  weirs  of 
small  width  under  low  heads. 

MUSKINGUM   RIVER,  OHIO. 

Discharge  was  measured  by  rod  floats  in  a  cross  section  500  feet 
above  the  dams,  which  are  constructed  of  timber  cribs  filled  with  stone. 
Data  by  Maj.  W.  H.  Bixby,  U.  S.  Army. 

Discharge  data  for  Muskingum  River  dams. 


3 
4 

7 
S 


Length        Mean 


Area  of   I      Dis- 
dischaixe,  ch 


on  rreflt,    height,  in  nection.  ini  in 


In  feet. 


S48 
636 
472 
616 


feet. 

12.6 
15.9 
14.2 
16.0 


1. 


uare 
eet. 


7,765 
8,360 
8,230 
7,330 


arge, 
cubic 
feet  per 
ftecond. 


18,118 
25,559 
21,016 
22,310 


Mean 

velocity, 

in  feet  per 

second. 


Fall  over 

dam,  in 

feet. 


2.333 
3.045 
2.553 
3.044 


Observed 

depth  on 

crest,  in 

feet. 


8,00 
6.70 
7.00 
5.16 


2.86 
4.66 
4.40 
5.90 


CoefB- 
cient  C 


4.419 
4.723 
4.812 
3,015 


The  depth  on  crest  has  not  been  corrected  to  eliminate  velocity  of 
approach. 

OTTAWA   RIVER  DAM,  CANADA. 

Data  by  T.  C.  Clark,  C.  E.  Dam  30  feet  high,  with  upstream  and 
downstream  faces  planked  and  sloping  3: 1,  forming  sharp  crest  angle 
at  junction. 

Discharge  data  for  Ottawa  River  dam. 


Length  of 
dam,  in  feet. 

Depth  on 
crest,  in  leet. 

Discharge, 
in  cabic  feet 
per  second. 

Discharge 
coefficient  C. 

1,600 
1,760 

2.5 
10.0 

26,000 
190,000 

4.106 
3.408 

These  data  are  notable  as  giving  the  only  authentic  value  of  dis- 
charge over  a  dam  under  so  great  a  head  as  10  feet  The  high  coeffi- 
cient found  for  a  head  of  2.5  feet  renders  the  results  somewhat  doubtful 


X 

H® 

X' 

1^^:%   -- 

T^ 

±  t: 

' 

J 

' 

,. 

7; 

y„ 

. 

- 

- 

- 

^ 

• 

^ 

- 

■^ 

L 

_ 

eXPSRIMENTS  TO  OETERMINe  COEFFICIENT  C  FROM   ACTUAL  o*MS. 


BOCJGHNESS    OF   GBE8T. 


138 


AUSTIN,  TEX.,  DAM.« 

A  series  of  current-meter  measurements  of  the  discharge  over  this 
dam  were  made  in  January  and  March,  1900.  Several  observations  at 
each  depth  have  been  combined.  The  resulting  mean  coefficients  are 
given  in  the  following  table: 

Discharge  coefficietits  for  the  Austirif  Tex.^  dam. 


Date. 

Num- 
ber. 

H 

//=depth 
at  crest 
of  dam. 

Range 
atloii 

of  varl- 
of  C 

Number 

of  de- 
termina- 
tions. 

Average 

value 

of  C. 

From— 

To— 

1900. 

Jan.  15 

1 

1.09 

0.838 

3.09 

3.14 

4 

3.132 

'Jan.  18 

2 

.72 

.625 

3.00 

3.11 

11 

3.053 

Jan.  26 

3 

.42 

.33 

3.06 

3.13 

4 

3.112 

Mar.  28 

4 

1.44 

1.04 

3.32 

3.36 

3 

3.333 

Mar.  28 
Average 

5 

1.32 

.96 

3.26 

3.33 

5 

3.302 

3.186 

ROUGHNESS  OP  CREST. 

The  models  used  in  weir  experiments  have  usually  been  constructed 
of  planed  and  matched  timber.  In  actual  dams  a  wide  variet^y  of  con- 
ditions exist,  including,  in  the  order  of  roughness,  sheet-steel  crests, 
boards  smoothed  by  wear  and  rendered  slippery  by  water  soaking  and 
fungus  growths,  unplaned  boards,  dressed  masonry,  formed  concrete, 
rubble  and  undressed  ashlar,  with  earth,  cobble,  or  broken-stone 
approaches.  For  the  determination  of  the  extent,  if  any,  to  which 
the  coefficient  applying  for  a  smooth-crested  dam  must  be  modified  to 
apply  to  any  of  these  conditions,  the  following  data  are  available. 

UNITED  STATES  DEEP  WATERWAYS,  SERIES  7   AND   8  (PL.  XVIl). 

Model  dams,  4.9  feet  high,  2: 1  slope  on  both  faces.  The  mean  coeffi- 
cients are  about  1  per  cent  greater  for  crest  of  planed  boards  than 
for  crest  covered  with  one-fourth-inch  mesh  wire  cloth. 

a  Taylor,  T.  U.,  the  Austin  dam:  Water-Sup.  and  Irr.  Paper  No.  40,  U.  S.  Oeol.  Survey,  1900,  p.  88. 
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CROTON   DAM,  ROUND-CRE8T  SECTION,  MODEL  A    (PL.  XIX). 

CreHt  rounded,  radius  10  feet.     Upstream  slope  about  0: 1. 

(  hmfHirathf  coefficienU  with  ixtrymg  rotighnesSf  Croton  round  rresL 


Heric* 

Smooth-plne 
crevt. 

la 

2 

S 

1 

Head,  in 

ft'€t. 

Unplaned- 
plank  cre«t 
and  »lopc.n 

Broken- 

ntone  Rlope, 

unplaned 

crest. 

Broken- 
stone  slope, 
wire  cloth 

on  crest. 

0.25 

3.34 

2.84 

3.18 

3.16 

.50 

3.24 

2.91 

3.18 

3.09 

1.00 

3.21 

3.04 

3.19 

3.15 

1.50 

3.21 

3.12 

3.20 

3.15     , 

2.00 

3.21 

3.15 

3.21 

3.15 

2.50 

3.21 

3.15 

3.22 

3.15     1 

3.00 

3.21 

3.22 

3.15 

dThifi  fieries  appears  doubtful. — R.  E.  H. 
CROTON   DAM,  ANGULAR  SECTION,  MODEL  B  (PL.  XX). 

Apron  slope  1.25:1,  upstream  slope  6.24:1  for  13  feet,  then  rough, 
and  slope  about  4: 1  to  bottom. 

Oomparatire  coefficients,  vartfing  roughness,  Croton  angular  creti. 


^\  Series. 
Head.  \ 

■ 

Unplaned 
plank. 

Il%ip1aned 

plank, 

rough-stone 

approach. 

Rough-stone 
approach, 

wire  cloth 
on  crest. 

0.25 

3.61 
3.63 

3.56 
3.57 

.50 

3.  66 

1.00 

3.67 

3. 66 

3.58 

1.60 

3.68 

3.66 

3.60 

2.00 

3.70 

3.66 

3.61 

2.50 

3.70 

3.66 

3.62 

The  data  given  above  are  somewhat  discordant,  but  indicate  that  in 
general  the  decrease  in  discharge  resulting  from  the  roughness  of  th*- 
various  materials  forming  the  crests  and  approaches  of  dams  will  noc 
exceed  from  1  to  2  per  cent  for  low  heads,  and  usually  decreases  a- 
the  depth  of  overflow  increases. 


WEIK   EXPERIMENTS,  COEFFICIENTS,  AND   FOBMULAS.        185 


FALLS. 


Bellasis^  presents  the  following  analysis  for  a  fall  in  which  there  is 
neither  a  raised  weir  nor  a  lateral  reduction  in  section.  If  v  is  the 
mean  velocity  at  CD^  near  to  AB^  then  v  is  both  the  velocity  of 
approach  and  the  velocity  in  the  weir  formula 


^=ic^j2ff(l)+aQ, 


^)^yyMy//yy//y/y/////^yy/y//y^y'y^y^yi^^^y>y'. 


Fig.  10.— -Fall. 

where  c  is  a  coefficient  of  velocity. 


v«=|  ^  %gD^\  a^v" 


(\--\a(?^v'=\(?^gD 


\  c4^gB 

v= 


Making  a=1.00  and  c=0,79. 

3.424  V2>"     ,  rr.    i-n 
^=V«i7r^-^^^^^    ......    (72) 

Q=vDL=^.74:  LD^ 

The  depth  D  is  to  be  measured  so  near  J.^  that  the  water  shall  have 
acquired  its  velocity  of  efflux.  The  depth  will,  of  course,  be  affected 
by  the  surface  curve,  the  upstream  extension  of  which  will  l)e  longer 
according  as  the  slope  of  the  leading  channel  is  flatter,  being  very 
great  for  a  horizontal  channel.  The  formula  needs  experimental  veri- 
fication, but  affords  a  convenient  basis  of  approximation  of  the  flow 
through  troughs  and  sluices  and  over  aprons  and  falls. 

Experimental  data  for  c  are  needed. 

a  Hydraulics,  p.  99, 
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WEIR   CURVED   IN    PLAN. 

Milldams  of  both  wood  and  masonry  are  often  constructed  to  bow 
upstream,  sometimes  to  secure  the  added  strength  of  arched  form,  or  to 
secure  additional  spillway  length,  or  to  follow  the  crest  of  a  favorable 
rot*k  lodjrc,  or  to  throw  the  ice-bearing  current  away  from  intake 
gates.  The  dam  may  follow  the  arc  of  a  circle,  or,  as  is  common  with 
timber  dams,  there  may  be  an  abrupt  angle  in  the  plan  of  the  dam. 
Fig.  11  shows  a  graphical  comparison  of  curved  and  angle  dams  with  a 
straight  dam  across  the  same  channel,  the  former  being  each  13.5  per 
cent  longer  than  the  straight  crested  dam. 

If  such  an  arched  spillway  opens  out  of  a  broad,  deep  pond,  the  dis- 
charge over  it  would  l)e  greater  than  for  a  straight  overfall  very  nearlr 
in  proportion  to  the  excess  in  length  of  the  arc  as  compared  with  the 
length  of  its  chord. 

When  the  stream  is  confined  in  a  restricted  channel,  the  increai^ed 
velocity  of  approach  above  the  longer  spillway  will  become  a  factor. 
Thus  if  two  dams — one  straight,  the  other  arched — were  placed  in  the 
same  straight,  uniform  channel,  and  the  depth  on  crest  measured  at 
the  same  distance  upstream  from  each,  then,  with  the  same  ineat?ured 
head  on  both,  the  velocit}^  of  approach  to  the  arched  dam  would  be 


Fig.  11.— Weir  curved  or  ansrular  in  plan. 

greater  nearly  in  the  same  proportion  that  its  length  of  crest  and  dis- 
charge are  greater  than  for  the  straight  crest.  Properly  corrected  for 
velocity  of  approach,  the  arched  dam  will  give  a  correct  measuremcDt 
of  the  discharge,  the  length  of  the  arc  being  used  as  the  crest  lengtb. 
When  the  length  of  the  arc  greatly  exceeds  the  channel  width,  the 
velocity  of  approach  may  become  excessive,  introducing  uncertaintj 
as  to  the  proper  correction  coefficient,  difficult}^  in  measuring  the  hea<l. 
and  an  uplifting  of  the  central  swifter-flowing  portion  of  the  stream 
surface. 

The  circular  overflow  lip  of  a  vertical  artesian-well  casing  is  some- 
times used  to  approximate  the  flow,  the  measured  depth  of  water 
above  the  lip  of  the  pipe,  together  with  its  circumference,  being  usiDii 
in  the  weir  formula.^ 


a  Experiments  showing  the  dlsfhargc  over  a  circular  weir  to  be  proportional  to  the  length  ai  tfee 
arc  were  made  by  Simpson  at  Chew  Ma^na,  Somersetshire,  England,  1850,  not  recorded  in  detiuL 
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SUBMERGED  WEIRS. 

THEORETICAL   FORMULA. 

In  a  '^ submerged,"  "drowned,"  "incomplete,"  or  "partial "  weir  the 
water  on  the  downstream  side  stands  above  the  crest  level. 

The  submerged  weir  is  not  extensively  used  as  a  device  for  stream 
gaging.     A  knowledge  of  the  relations  of  head,  rise,  and  discharge 
of  such  weirs  is,  however,  of  great  importance  in  works  of  river 
improvement,  canals,  etc.,  and  the  leading  formulas  are  here  presented. 
It  may  be  added  that  for  situations  where  head  can  not  be  sacrificed, 
precluding  the  use  of  an  ordinary  weir,  and  where  the  vielocity  is  not 
a  continuous  function  of  the  depth,  as  in  race  ways,  making  a  channel- 
rating  curve  inapplicable,  the  use  of  submerged  weirs  to  measure  or 
control  the  discharge  merits  consideration.     Their  use  for  such  pur- 
poses aa  the  equable  division  and  distribution  of  water  in  power  canals 
has  hitherto  been  very  restricted,  owing  to  the  lack  of  experimental 
coefficients. 
Let  ^=Head  on  upstream  side,  corrected  for  velocity  of  approach. 
/)= Measured  head,  upstream  side  of  weir. 
rf=  Measured  head,  downstream  side  of  weir,  or  the  depth  of 

drowning,  taken  below  the  ressault. 
Z  =  Difference  of  elevation,  upstream  and  downstream  sides 

=H-d. 
P= Height  of  weir  above  channel  bottom. 
Z  =  Length  of  weir  crest,  feet, 
^j  =Mean  velocity  of  approach. 

A = Head  on  a  thin-edged  weir  that  would  give  the  same  dis- 
charge. 
Jf'  and  (7'  coefficients  of  discharge  for  a  submerged  weir. 


Fig.  12.— Submerged  weir. 

The  theoretical  formula  of  Dubuat  for  discharge  is  obtained  by 
regarding  the  overflow  as  composed  of  two  portions,  one  through  the 
upper  part  D—d^  treated  as  free  discharge,  the  other  through  the 
lower  part  <?,  treated  as  flow  through  a  submerged  orifice. 

Combining  the  two  discharges, 

Q=  <2i+  Q2=  1 4^L{D-d)^VLd^^g^^^d) 

IRR  200—07 14 
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By  reducing,  including  a  coefficient,  and  using  the  head  J7  corrected 
for  velocit}"^  of  approach,  we  have  the  general  formula  for  a  submerged 
weir. 

^=1  j/'ZV^"( //+£)= e"z  (^+Dvz  .    .    .  (73) 

The  head  due  to  the  velocity  of  retreat  should  in  strictness  be  sub- 
tracted from  the  depth  of  submergence  d.  This  is  not  commonly  done, 
however,  in  the  experiments,  where  the  usual  method  of  producing  the 
submergence  is  by  damming  and  retarding  the  water  below.  In  prac- 
tice, if  the  velocity  of  retreat  is  large,  the  correction  should  be  made. 

The  theory  of  formula  (73)  makes  (7' =1.5  times  the  value  of  the 
coefficient  C  in  the  free  portion  of  the  discharge.^  This  value  is 
adopted  by  Dubuat  and  Weisbach. 

D'Aubuisson  gives  ^'  =  1.43^. 

Francis's  early  experiments  make  (7' =  1.38  C. 

From  gage  records  of  large  rock-filled  crib  dams  on  Kentucky 
River,  having  planked  upstream  slope  3:1  and  vertical  steps  below 
crest — height  of  dams  about  20  feet,  heads  4  to  7.5  feet,  mean  5.3 
feet — Nelles  found  results  as  follows: 

Dam  No.  3,  water  falling  slowly  4  days,  t^'=1.561 

Dam  No.  2,  water  falling  slowly  3  days,  C*  =  \.hZC. 

Dam  No.  1,  water  rising  and  falling  slowly  5  days,  (7'  =  1.46d 

FTELEY  AND  STEARNS  SUBMERGED-WEIR  FORMULA.fr 

Fteley  and  Stearns  use  the  base  formula 

Q=Cl{h^^4Z (74) 

Coefficients  for  the  above  formula  were  derived  from  experiments  on 
thin-edged  weirs,  by  Fteley  and  Stearns  and  by  J.  B.  Francis,  and 
give  correct  results  for  weirs  for  which  the  free  discharge  would  be 
correctly  calculated  by  the  Francis  formula. 

The  head  on  upstream  side  varied  from  0.3261  to  0.97W  foot»  and 

-fr  varied  from  —0.063  to  0.081  with  air  under  nappe,  and  from  O.oTT 

to  0.975  with  no  air  under  nappe,  and  in  applying  the  formula  the 
same  conditions  should  be  complied  with.  The  authors  comment  that 
where  sufficient  head  can  not  be  obtained  for  a  weir  of  the  usual  free- 
discharge  type,  a  submerged  weir  may  be  used,  provided  that  the  head 
does  not  varv  ereatlv. 

a  See  valuable  discussion  of  submerged  weirs  by  Geo.  T.  Nelles  in  Trans.  Am.  Soc.  C.  E.,  toI.  41 
pp.  359-388. 
b  Fteley  and  Steams,  Experiments  on  the  flow  of  water,  etc.:  Trans.  Am.  Soc  0.  £..  vol.  12,  p^ 

101-108. 
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From  A  large-scale  curve  Fteley  and  Stearns  derive  the  following 
table  of  coefficient  6',  for  formula  (74): 

Fteley  and  Steam^s  coefficients  for  submerged  weirs. 


d 
II 

0.0 

0.00 

0.01 

0.02 

3.331 

0.08 

0.04 

3.343 

0.06 

0.06 

3.330 

3.335 

3.360 

3.368 

.1 

3.365 

3.359 

3.352 

3.343 

3.335 

3.327 

3.318 

.2 

3.286 

3.278 

3,271 

3.264 

3.256 

3.249 

3.241 

.3 

3.214 

3.207 

3.201 

3.194 

3.188 

3.182 

3.176 

.4 

3.155 

3.150 

3.145 

3.140 

3.135 

3.131 

3.127 

.5 

3. 113 

3.110 

3.107 

3.104 

3.102 

3.100 

3.098 

.6 

3.092 

3.091 

3.090 

3.090 

3. 089 

3.089 

3.089 

.7 

3.092 

3.093 

3.095 

3.097 

3.099 

3.102 

3.105 

.8 

3.122 

3.127 

3.131 

3.137 

3.143 

3.150 

3.156 

.9 

3.190 

3.200 

3.209 

3.221 

3.233 

3.247 

3.262 

0.07 


3.371 
3.310 
3.234 
3.170 
3.123 
3.096 
3.090 
3.109 
3.164 
3.280 


0.08 

3.372 
3.302 
3.227 
3.165 
3. 119 
3.095 
3.090 
3.113 
3.172 
3.300 


0.0B 


3.370 
3.294 
3.220 
3.159 
3.116 
3.093 
3.091 
3.117 
3.181 
3.325 


Where  ^  is  less  than  0.15  Q  is  not  sensibly  affected  by  submergence. 

Where  -^  is  from  0.5  to  0.8  (7  may  be  taken  at  3,10. 

Correction  for  velocity  of  approach  was  made  by  the  formula 
11=  D+^.     No  correction  was  made  for  velocity  of  retreat. 

The  formula  is  probably  applicable  to  larger  dams  and  greater  depths 
by  selecting  proper  values  of  C^  -^  being  a  relative  quantity. 

A  number  of  empirical  formulae  for  submerged-weir  discharge  are 
also  used. 

CLEMENS  HBRSCHEL'S  PORMULA.a 

Herschel's  formula,  based  on  experiments  of  J.  B.  Francis,  1848, 
Fteley  and  Stearns,  1877,  and  J.  B.  Francis,  1883,  is 


^=3.33  Z{iV:^)*=3.33  Za* 


(T5) 


In  this  formula  the  measured  head*  is  reduced  to  an  equivalent  head 
that  would  give  the  same  discharge  over  a  free  overflow.    The  value  of 

"A.  /7 

the  coefficient  N=-jj  depends  on  the  proportional  submergence  -jT' 


aHenhel,  Clemen,  The  problem  of  the  submerged  weir:  Trans.  Am.  Soc.  C.  E.,  vol.  14,  May,  1885, 
pp.  190-196. 

&  Corrected  for  velocity  of  approach  by  method  for  Francis's  formula  before  applying  in  above 
formula. 
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The  values  of  this  ratio,  together  with  their  probable  error,  are 
given  below. 

Coefficient  A',  Iferfchers  submerged-weir  formula. « 


fi 
D 

0.0 

0.0 

1.000 

.1 

1.005 

.2 

.985 

.3 

.959 

.4 

.929 

.5 

.892 

.6 

.846 

.787 

.8 

.703 

.9 

.574 

,0.01 

1.004 
1.003 
.982 
.956 
.926 
.888 
.841 
.780 
.692 
.557 


0.02 


1.006 

1.002 

.980 

.953 

•  \f^*d 
.884 

.8:% 

.773 
.681 
.539 


0.03 

0.04 

0.05 

1.007 

0.06 

1.006 

1.007 

1.007 

1.000 

.998 

.996 

.994 

.977 

.975 

.972 

.970 

.950 

.947 

.  tl*i4 

.941 

.919 

.915 

.912 

.908 

.880 

.875 

.871 

.866 

.830 

.824 

.818 

.813 

.766 

.758 

.750 

.742 

.669 

.656 

.644 

.631 

.520 

.498 

.471 

.441 

0.07 


0.08 


0.09 


.992 
.967 
.938 
.904 
.861 
.806 
.732 
.618 
.402 


1.006 
.989 
.964 
.935 
.900 
.856 
.800 
.723 
.604 
.352 


1.005 
.987 
.961 
.932 

.851 
.794 
.714 
.  5911 
.275 


d  Values  for  —  exceeding  0.80  less  accurately  determined. 


d 
I) 


0.02 

0.15 
0.24 
0.33 
().42 
0.60 
0.66 
0.72 


to  0. 14, 

to  0.22, 
to  0,32, 
to  0.41, 
to  0.59, 
to  0.65, 
to  .071, 
to  .084, 


variation 

variation 
variation 
variation 
variation 
variation 
variation 
variation 


of  JV^=d=0.005  to  0.007. 

of  3'=zbO.(H)8  to  0.010. 
of  xV=d:0.012to0.014. 
of  A^=zb0.015  to  0.017. 
of  .y=^dz0.018. 
of  xV=  ±0.017  to  0.015. 
of  A"=db0.014  to  0.012. 
of  iV=zh0.011  to  0.009. 


This  table  indicates  that  for  depths  of  submergence  not  exceeding 
20  per  cent,  the  head  will  not  ordinarily  be  increased  more  than  t 
per  cent. 

The  discharge  over  a  submerged  weir,  according  to  HerscheFs  for- 
mula, bears  the  ratio  JV^^  to  that  over  an  unsubmerged  weir  under  the 
same  head. 

THE  CHANOINB  AND  MARY  FORMULA. 

Q=M'LHi^Z (Tri) 

« 

This  expression  has  a  form  similar  to  that  for  the  ordinary  formula 
for  submerged  orifices.  It  is  applicable  only  under  conditions  identi- 
cal with  those  for  which  M'  has  been  determined. " 


a  Van  No&trand'a  £ng.  Mag.,  vol.  34,  p.  176. 
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R.  H.  RHIND'S  FORMULA. « 

^=  M'U'fg  r^VZ+oToU'^'+l  ZV2+0:035^"|     .      .     (77) 

This  may  be  reduced  to  the  theoretical  formula  (73)  by  omitting 
the  correction  for  velocity  of  approach. 

BAZIN'S   FORMULAS.  2» 

By  duplicating,  with  various  depths  of  submergence,  his  experi- 
ments on  thin-edged  weirs  Bazin  deduced  the  following  expressions 
for  the  coefficients  for  submerged  weirs  to  be  applied  in  the  discharge 
formula 

Let  P  represent,  as  heretofore,  the  height  of  weir  crest  above  chan- 
nel bottom,  the  coefficient  in  being  that  which  would  apply  to  the 
same  weir  with  free  discharge. 

(1)  Accurate  formula  with  small  values  of  (J: 

7n!=m  ["1.06+0.16^^-0.05^2)1 ('^^) 

(2)  Accurate  formula  with  large  values  of  d: 

7/i'=7n  r^l.OS+O.lH  p^  ^^"^1 (79) 

(3)  Approximate  formula  for  all  cases: 

7)7!  =  7n  ^1.05  +0.21  -p^  V^IT ^^^^ 

The  above  formulas  are  for  weirs  without  end  contractions. 

The  coefficient  in  contains  the  correction  for  velocity  of  approach  of 
the  free-discharge  weir,  and  m!  contains  the  necessary  factor  (if  any) 
for  the  resulting  modification  of  the  velocity  of  approach  effect,  when 
the  weir  becomes  drowned.  They  are  only  strictly  accurate,  there- 
fore, when  7?i'  is  substituted  for  yn  in  Bazin's  formula. 

In  Bazin^s  formulas  the  height  7^  of  the  weir  enters  as  a  controlling 

factor  in  (1),  and  is  present  less  prominently  in  (2)  and  (3). 

*    d 
The   modification   by  drowning  is  made  to  depend  on-yyin  (2),  and 

on  this  ratio  and  that  of  the  cube  root  oi  -  j^     jointly  in  formula  (3). 

It  is  often  difficult  to  determine  P  or  to  apply  these  formulas  to  a 
weir  fed  by  a  large  pond  and  having  end  contractions. 

a  Proo.  Inst.  Civil  Engineers,  1886. 

6  Baxin,  H.,  Experiences  nouvelles  sur  r^coulement  en  d^versoir,  6«»«  art.,  Ann.  Fonts  et  ChauBsees, 
M^moirefs  et  Documenta,  1898. 
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Assume  7*=ao 
Then  (2)  becomes 


ffi' =  m  Xl.OS ^    jy   =mXl.OH  J j~     ....     (81) 

and  differs  from  (3)  when  Himilarly  reduced  only  in  the  substitution 
of  1.05  for  1.08  aH  a  coefficient. 


Ex. 


/;=4'        d=2'        r=x> 


If 


w/= 0.425 
9n 


'=0.425X1.08  V|  =0.364, 


the  discharge  being  89.4  per  cent  of  that  over  an  unsubmerged  weir 
under  the  same  head. 

('ompari»m  of  submerged'^i^r  formulas.^ 


d,  feet. 
7/,  feet 
dIH... 


.25 

.50  !        .76 

.25          .50 

1 
.76 

2.0 

2.0          2.0 

1.0         1.0 

1.0 

* 

i               1 

1 

k             1 

1 

Perce 

ntage  of  unmbDi 

termed- weir  disct 

lai^ge. 

99.91 


95.06 


Fteley-Steamii . 

Herachel 1100.15,    96.83 

Basin  (3) ,  100.43  '    95.40 

1  I 


89.29 

96.01 

82.61 

64.02 

90.  S6 

95.83 

84.24 

64.95 

89.78 

96.40 

83.34 

66.15 

a  Weir  aimimed  to  be  verv  hish  mi  that  there  is  no  velocity  of  appxoach  or  of  retreat.  The  coeffi- 
cient of  diflcharKe  for  a  thin-edged  weir  with  free  diBcharge  has  oeen  taken  at  3.33  for  the  Fteiej- 
Steams  and  Herachel  formulas. 

INCREASE  OP  HEAD  BY  SUBMERGED  WEIRS. 

Any  of  the  submerged-weir  formulas  may  be  transformed  into 
expressions  giving  the  rise  in  water  level  caused  by  the  construction 
of  a  submerged  weir  in  a  channel  or  canal;  in  this  form  thej^  ai^e  ^lo^t 
useful  in  the  design  of  slack-water  navigation  works. 

RANKINE's  FORMUUkS.^ 

Weir  not  drowned,  with  flat  or  slightly  rounded  crest: 

//=  A  =y^^„  approximate {S±) 

Weir  drowned: 

First  approximation — 
ir=A+d 
Second  approximation —  (83) 


a  Civil  Engineering,  p.  6l$9. 
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COLONEL   DYAS'S  FORMULA.* 

This  is  intended  to  determine  the  height  of  a  weir  on  the  crest  of  a 
fall  in  an  irrigation  or  other  canal  to  maintain  a  desired  uniform  depth 
and  slope. 

2)=Depth  on  weir,  feet. 

jr=  Depth  of  uniform  channel,  feet 

P=JC—D=lieight  of  weir  necessary. 

J. = Area  uniform  channel  section,  feet. 

i?=Hydi'aulic  radius,  feet. 

4^=  Slope  or  fall  in  feet,  per  foot. 

Z= Length  of  weir  crest,  feet. 

I)=('^^^^/^-^y~125.S122BS     ....     (84) 
If  ^1  =  1000    X=10'     ^=8.33     >S^=0.001     Z=100, 

=9.0856-1.0441=8.04 
P=  10-8.04=  1.96  feet. 

In  this  case  length  of  weir  equals  width  of  channel,  and  the  velocity 
of  approach  would  be  the  mean  velocit\%  which  by  Kutter's  formula 
will  vary,  say,  from  8  to  10  feet  per  second  under  the  conditions, 
depending  on  the  value  of  the  coeflScient  of  roughness  u.  This  would 
make  the  flow  in  the  channel  8,000  to  10,000  cubic  feet  per  second. 

As  a  check  on  the  calculated  depth  D^  it  will  be  found  that  the  flow 
over  a  weir  100  feet  long  under  a  head  8.04  feet  (corrected  for  the 
large  velocity  of  approach)  will  also  be  from,  say,  8,000  to  10,000 
cubic  feet  per  second,  depending  upon  the  coefficient  used  in  the  weir 
formula. 

SUBMERGED   WEIRS   OF  IRREGULAR   SECTION. 

For  certain  forms  of  irregular  weirs  having  vertical  downstream 
faces,  the  discharge  when  subject  to  submergence  may  probably  be 
approximated  by  applying  the  ratio  of  drowned  to  free  discharge  for 
a  thin-edged  weir  similarly  submerged  as  a  correction  to  the  coeffi- 
cient for  free  discharge  over  the  weir  in  question.  For  broad-crested 
weirs  or  weirs  with  aprons  this  method  probably  will  not  be  applicable. 

BAZIN's  EXPERIMENTS. 

For  many  of  the  model  weirs  of  irregular  section  for  which  free- 
discharge  coefficients  were  obtained  by  Bazin,  duplicate  series  of  coef- 
ficients with  various  degrees  of  submergence  were  also  obtained. 

a  Wilaon,  H.  M,,  Irrigation  in  India:  Twelfth  Ann.  Kept.  U.  S.  Geol.  Survey,  1890-91,  pt.  2,  p.  482. 
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Many  of  these  data  have  been  reduced  to  English  units  bj  Nelles.' 
Evidently  each  fomi  of  weir  section  will  require  a  special  formula  or 
table  of  coefficients,  and  little  more  can  be  done  than  to  refer  to  the 
original  data  for  each  specific  case. 

Hy  way  of  general  illustration  of  the  character  of  submergence  effect 
on  weirs  of  irregular  section,  the  writer  has  deduced  the  following 
roughly  approximate  formulas  from  Bazin^s  experiments  on  triangular 
weirs  with  vertical  upstream  faces  and  sloping  aprons.  The  weirs 
were  2.46  feet  high  and  the  end  contractions  were  suppressed.  Coeffi- 
cient cun'es  for  free  discharge  are  given  on  PI.  V. 
Three  series  are  included: 

Series  195,  batter  of  face  1:1. 

Series  190,  batter  of  face  2:1. 

Series  197,  batter  of  face  6  : 1, 

Experiments  in  which  the  proportional  submergence  -^  was  nearly 

the  same  were  grouped,  and  the  average  values  of  A,  /?,  and  d  were 
determined.    From  these  the  mean  values  of  -^  and  -,c  were  computed 

and  platted  and  a  ritraight-line  formula  deduced. 

A=o.72+j(l-^)j (85, 

J=0.08+0.17JS.        I 

The  initial  effect  occurs  when 

d     0.17^-0.20 

D^  17^+0.08 ^^' 

In  the  above  formulas  A  is  the  measured  head  on  a  weir  with  free 
overflow,  having  the  same  form  of  cross  section,  that  would  give  the 
same  discharge.  I)  is  the  depth  on  the  submerged  weir,  d  is  the  depth 
of  submergence,  and  B  is  the  batter  or  slope  of  the  apron. 

DATA   CONCERNING   EAST  INDIAN  WEIRS. 

The  following  data  compiled  by  Nelles*  are  derived  from  observa- 
tions on  actual  dams  under  heads  imusually  great.  The  calculat-ed 
coefficients  in  the  ordinary  weir  formula  {a) 

in  the  theoretical  submerged-weir  formula  (J) 


Q=M'U2gz(d  + 1  z\ 


and  in  the  Rhind  formula  (77)  are  given  in  columns  14,  13,  and  12, 
respectively  (p.  145),  the  observed  head  being  corrected  for  velocity  of 
approach. 

a  Trana.  Am.  Soc.  C.  B.,  vol.  44,  pp.  8S»-883.  *  Ux.  cit. 
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UNITED  STATES  DEEP  WATERWAYS   EXPERIMENTS.' 

These  experiments  were  raade  in  1899  at  Cornell  University  hydrau- 
lic laboratory  on  a  model  having  completely  rounded  profile,  being  a 
design  for  a  submerged  dam  for  regulation  of  Lake  Erie. 

The  coeflScient  curve  for  free  discharge  is  given  on  PI.  XVI.  The 
absolute  coefficients  and  the  relative  discharge  with  various  degrees  of 
Hubmergenoe  are  shown  below.  The  depth  (/))  above  the  weir  was 
6.6  feet.     The  Francis  formula  is  used. 

AbwhUe  ntefficienU. 


d 


I    Submer- 
I  gence  from 
I  bacl 


^k  water. 


0.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 


Feei. 
0.00 
.66 
1.32 
1.98 
2.64 
3.30 
3.99 
4.62 
5.28 
5.94 


3.70 
3.67 
3.64 
3.60 
3.54 
3.47 
3.36 
3.17 
2.88 
2.30 


Relative  coefficients^  United  States  Deep  Watenvays  submerge^-weir  model. 


d 

C 

D 

'^ 

0.0 

1.000 

.1 

.991 

.2 

.983 

.3 

.972 

.4 

.956 

d 

C 

D 

C 

0.5 

0.937 

.6 

.907 

.7 

.856 

.8 

.778 

.9 

.621 

1.0 

C  is  the  coefficient  for  free  discharge  over  a  similar  weir  under  the 
same  head. 

WEIR  DISCHARGE  UXBER  VARYING  HEAJD. 

Problems  of  weir  discharge  under  varying  head  occur  in  the  design 
of  storage  reservoirs,  and  in  determining  the  maximum  discharge  of 
streams. 


a  Rept.  U.  S.  Board  of  Engineers  on  Deep  Waterways,  pt.  1,  p.  291. 
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An  effort  has  been  made  in  the  present  chapter  to  record  the  various 
working  formulas  resulting  from  the  solution  of  this  mathematically 
difficult  portion  of  the  theory  of  the  weir,  and  to  give  numerical  data 
to  facilitate  calculations. 

It  is  assumed  that  there  is  no  velocity  of  approach,  or,  if  any,  that  the 
head  has  been  corrected  therefor.  The  weir  coefficient  is  also  assumed 
to  continue  constant  through  the  range  of  variation  of  the  head. 

Notation: 

T  =Time  in  seconds  required  for  the  head  to  change  between 

two  assigned  values. 
^= Initial  depth  on  weir,  feet. 
7/^  =  Depth  on  weir  at  the  time  t, 
S  =  Reservoir  surface  area,  square  feet. 
L  =  Length  of  overfow  weir,  feet. 
/  =Rate  of  inflow  to  reservoir,  cubic  feet  per  second. 
Q  =Rate  of  outflow  at  time  t. 

PRISMATIC  RESERVOIR,  NO  INFLOW,  TIME  REQUIRED  TO  LOWER 

WATER  SURFACE  FROM  Ho  TO  //f.a 

dQ=CLnht=-SdIf 
dt=--    --.dH 

CLin 


IL 
2S  f_l 

Where  C=  ^M^^^b.Zb  M 


T="'J^t  ^  -^--  -  ^^  ) (87) 


7^=00,  when  7/^=0. 
If  Ay=l,000,000,    7/^=4,     77^=0.1,     (7=3.33,     and  Z=100, 

^=ll)><'-W"(^?-D=^'''^'  secondH=4.44  hours. 
To  lower  the  reservoir  from  77=4  to  7/=l  would  require  3,000 
seconds. 

APPROXIMATE    TIME    OF    LOWERING    PRISMATIC    OR    NONPRIS- 

MATIC   RESERVOIR. 

Choosing  small  successive  values  of  7^— 77^,  we  may  solve  this 
problem  approximately,  as  shown  in  the  following  table: 

Time  required  to  lower  reservoir  from  H^,  to  7/^=    w        q  (88) 

aDes  Ingenieun  Taachenbuch,  1, 1902,  p.  230. 


148        WKIR   BXPERIMENT8,   COEFFICIENTS,   AND   FORMrLAS. 

We  may  take  the  mean  discharge  between  the  narrow  limits  H^  and 

Q^=^{lh^+U^) (89) 


or,  lining  the  avemge  head, 


<i.=  eLa'-t"-) 


i 


(90) 


In  the  following  example  we  have  used  the  latter  value,  and  havf 
made  J/^—  I/f=0,6  foot.     A  similar  solution  may  be  made  for  a  non- 

priHmatic  reservoir,  using  successive  values  of  ^  *^^  *  as  the  reservoir 
area,  and  determining  the  increments  of  Thy  formula  (88). 


Example  of  ntrying  discharge. 


M„ 

Ih 

Average 
H 

Q  per  second. 

1000 

7*  for  incre- 
ment 
Ho-Ht. 

ToUl  T,  in 
seconds. 

4.0 

3.5 

3.75 

2,417.0 

0. 4137 

207 

207 

3.5 

3.0 

3.25 

l,a51,0 

.5126 

256 

463 

3.0 

2.5 

2.  75 

1,519.0 

.6580 

330 

793 

2.5 

2.0 

2.25 

1,124.0 

.8970 

448 

1,241 

2.0 

1.5 

1.75 

771.0 

1.2970 

650 

1,891 

1.5 

1.0 

1.25 

465.4 

2.1500 

1,070 

2,961 

The  total  time  required  in  seconds  is  2,961,  as  compared  with  3,iM>^ 
by  formula  (87). 

The  time  required,  using  the  average  Q  instead  of  the  average  II  m 
the  calculation,  that  is,  using  formula  (89)  instead  of  (90),  is  2,933.,'> 
seconds. 

The  time  T  is  directly  proportional  to  the  area  of  storage  surface 
and  inversely  proportional  to  the  length  of  spillway.  It  is  also  usu- 
ally proportional  to  the  value  of  O  in  the  weir  formula. 

RESERVOIR  PRISMATIC,  WITH  UNIFORM  INFLOW.** 

GENERAL   FORMULAS. 

Starting  with  reser\'oir  full  to  crest  level,  ^=0,  to  find  the  time 
required  for  the  depth  of  overflow  to  reach  a  given  stage,  Ilf. 


aMullinti,  Lieut.  Gen.  J.,  Irrigation  Manual,  Madras  Govt.,  1890,  App.  V,  pp.  214-223. 


WEIR   DISCHARGE    UNDER   VARYIKG    HEAD.  149 

When  individual  values  of  the  increment  If^—Il^  are  small,  not  over 
0.5  foot  each,  if  successive  values  are  taken,  we  have  approximately: 

2 

^=time  required  to  rise  through  the  increment  I/^—Il^, 

A  summation  of  the  successive  values  of  t  required  for  the  water  to 
rise  each  increment  will  give  the  total  time  of  rise  from  Jf^  to  77^. 
Formula  (92)  will  give  the  maximum  run-off  from  a  catchment  area 
tributary  to  a  reservoir  if  two  successive  values  of  77 and  the  corre- 
sponding value  of  t  are  known. 

Formula  (92)  may  also  be  used  to  determine  T  for  a  nonprismatic 
reservoir  with  a  variable  rate  of  inflow  by  choosing  such  increments, 
11^— 11^^  that  the  average  values  of  S^  /,  and  Q  will  be  nearly  correct. 
Variations  in  the  weir  coefficient  O  may  also  be  considered. 

l!X)RMULAS  FOR  TIME- OF   RISE   TO   ANY   HEAD   H,    PRISMATIC   RESERVOIR 

WITH   UNIFORM   INFLOW. 

Several  analytical  solutions  of  this  problem  have  been  made.  Start- 
ing at  spillway  level,  let  77„  equal  the  depth  of  overflow  correspond- 
ing to  the  quantity  of  inflow  7.  The  problem  is  stated  by  the  follow- 
ing differential  equation  whose  primitive  is  required: 

(Rate  inflow— rate  outflow)  dt—d  (increase  in  storage),  or 

{I- CLHh  dt=  Sdn (93) 

In  the  solution,  mathematical  substitutions  are  necessary  in  order  to 
render  the  time-outflow  equation  integrable  in  known  forms.  A  very 
clear  demonstration  for  a  special  value  of  C  has  been  given  by  Frizell." 
By  modifying  FrizelFs  formula  to  adapt  it  to  the  use  of  any  value  of 
C\n  the  weir  formula,  the  following  equation  is  obtained: 

-28-  ^=''^^-  ^""^  ^  ~~b-\!-ff-+^^  ^°  '-yjT^-hUin     -^i^^  (94) 

where  J=^/  ^ 

When  H=Hfi^  the  second  member  becomes  the  sum  of  an  infinite 
and  two  finite  quantities,  Tis  then  infinite,  and  the  outflow  can  never 

o  Water  Power,  pp.  200-208. 
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become  equal  to  the  inflow,  or  //can  never  equal  H^^  which  quantity 
it  approaches  as  a  limit  as  T  increases.     Frizeli  places  H=tH^  r 

having  any  value  less  than  unity,  and,  being  very  nearly  unity.  4^ 
will  be  more  nearly  so,  and  is  taken  as  e(|ual  to  unity,  without  great 
error,  enabling  the  two  inverse  trigonometric  constants  to  be  evaluated 
in  terms  of  arc,  giving  finally: 


r= 


25 


3((7*ZV) 


i 


nat.  log  -^r^-TT 0.88625    1 


.     (95) 


Nat.  log  ir=  2. 302585  log^^  iT 


E.  Ludlow  Gould ^  gives  the  following  formula,  identical  with  the 
above  except  in  the  form  of  the  constant  of  integration: 


3(6™Z»7)'L 


nat  log 


1--Vr 


-V3Jtan-^|^(-^+>rr)-f[J    ....     (96) 

r=  r>  as  before.     Gould  does  not  consider  'Jr  constant,  but  derives 

the  values  of  the  function  in  brackets  for  various  values  of  r,  from 
which  the  following  table  has  been  derived: 


log 


^|i+^|r+ 


'^:^'-vH'--7t(i+^'K!-j-<'^ 


VcUues  of  0,  Gould*  s  formula. 


H 
Jin  ' 

0 

1 

2       i 

1 

3 

4 

5        1 
1 

6 

1              1 

7                8                 9 

0.0 

0.0000 

0. 0153 

0.0306, 

0.0459 

0.0613 

1 

0. 0766 

0.0919 

0. 1072 

0. 12260. 1378S 

.1 

.1532 

.16854 

.1838 

1 

.1992 

.2155 

.2319 

.2483 

.2646 

.2810  .2973 

.2 

.3137 

.3301 

•  nyw^yk 

.3628 

.3791 

.3955 

.4137 

.4319     .4501 

.4683  i 

.3 

.4865 

.5047 

.5229 

.5411 

.5593 

.5775 

.5957 

.6139 

.6321    .6534 

.4 

.6747 

.6960 

.7173 

.7386 

.7598 

.7811 

.8024 

.8237 

.8450  .8663 

.6 

.8876 

.9137 

.9399 

.9660 

.9921 

1.0183 

1.0444 

1.0705 

1.09661.1128 

.6 

1. 1489 

1.1750 

1.  2012' 

1 

1.2322 

1. 2674 

1.3027 

1.3380 

1.3733 

1.4086 

1.4439 

1 

.7 

1. 4792 

1.5145 

1.5498 

1. 5851 

1.6203 

1.6556 

1.  7073 

1.7590 

1.81071,8624 

.8 

1. 9141 

1.9668 

2. 0176 

2. 0715 

2.1488 

2.2262 

2.3035 

2.3808 

2. 4582J2. 5355 

.9 

2.6129 

2.7681 

2. 9233 

1 

3.0785 

3.2347 

3.3889 

3.5441 

4.0096 

4. 47504. 9405 

a  EnglDeeiing  News,  Dec.  6, 1901,  pp.  48(M81. 
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We  may  write  formula  (9)  • 

R.  S.  Woodward  suggests  the  formula  * 


where  X=8!n-»  ^^^^*  =8in-*  (^^^ 


4 


►    .     .     .     (99) 


This,   like  the  preceding  expressions,  becomes  infinity  when  the 
integral  is  carried  over  the  entire  range  X=0  to  -1^=^,  conforming 

with  the  physical  conditions. 
The  writer  has  evaluated   this  function   for  finite  values  of  -jy 

by  mechanical  quadrature,  as  shown  in  the  diagram,  PL  XXXVIII. 
The  diagram  illustrates  the  rapid  rise  until  a  head  closely  approaching 
74  is  attained,  occupying  a  comparatively  short  time  interval,  while 
for  further  increments  of  head  the  time  interval  is  relatively  very 
great. 

E.  Sheiman  Gould  ^  gives  the  same  integral  developed  as  an  infinite 
series 


where  K- 


=(i) 


"  ^  V/4y'-L'2~+T+"8'  +  " •  ■+2+3, J 


a  Engineering  News,  December  5, 1901,  p.  431. 

fr  Engineering  News,  November  14, 1901,  pp.  362-363. 


IRR  200—07 15 


1 


F=-  ^'^ 


(102) 


152        WEIR   BXPERIMEKT8,  COEFFICIENTS,   AND   FORMULAS. 

If  we  write 

then  Frizeirs  formula  may  be  written  T=J^xp  (jrj 

E.  L.  Gould's  formula  may  be  written  T=J^X  ^ijr) 

Woodward's  formula  may  be  written  T=2Ff  (-jr) 

E.  Sherman  Gould's  formula  may  be  written  T=J^X  ^  (jr  ) 

The  formulas  are  therefore  identical,  the   transcendental  facto^^ 
bearing  the  relation, 

The  E.  L.  Gould,  Woodward,  and  E.  S.  Gould  formulas  are  appli- 
cable for  any  value  of  the  ratio  ty  .     That  of  Frizell  can  be  strictly 

applied  only  when  #»«  is  nearly  unity.     In  the  E.  S.  Gould  formula 

^  (  fr)  converges  very  slowly  as  the  argument  approaches  unity. 
For  rough  calculations  E.  S.  Gould  gives  the  rule 

where  pi  is  the  coefficient  in  the  weir  formula  for  reducing  final 
head  to  mean  head. 

v~         ^^  (ur 

/-  cL{ptiir 

The  ratio  M  of  the  constant  mean  head  which  would  give  the  t*>i5. 
discharge  S/I  in  the  time  7^  he  finds  by  trial. 
E.  S.  Gould  gives  the  values 

pi=0.67  for  small  values  of  II 
to  /«=0.75  for  large  values  of  IL 

Comparing  the  formulas, 

Let  aS=  1,000,000  square  feet 

o 
Z=100 
7=10,000  cubic  feet  per  second 


^^=/'^y=80*=9.656  feet 


WEIR   DISGHABGE   UNDER   VARYING    HEAD. 


153 


Required  the  time  to  rise  to  a  height  11^=0.911=8.6895  feet. 


F= 


2S 


^&DI 


zr  =643.5 


Frizell  (95)  r=  1677.6  seconds. 

E.  L.  Gould  (96)  r=  1681.5  seconds. 

Woodward  (99)  7^=1660.2  seconds. 

E.  S.  Gould  (approximate)  (103)  r=1488.3  seconds. 

The  difference  in  the  value  of  T  by  the  first  three  formulas  repre- 
sents the  difference  in  the  values  of  the  transcendental  portions  of  the 
equations  as  evaluated  by  different  methods. 

The  time  required  to  rise  from  Z?^  to  Z?^  will  be  the  difference  of 
the  times  7]  and  T^  by  the  above  formulas. 


NONPRISMATIC  RESERVOIR,  UNIFORM  INFLOW^. 

P.  P.  L.  O'CONNELL." 

Representing  the  reservoir  by  a  cone  having  its  apex  at  distance  J., 
below  plane  of  the  overflow, 


Area  at  overflow  level      =S^  =  n(aA)^ 
Area  at  any  other  level    =  -5=  n\a{A-\'H)\ 


s 


(104) 


where  a  is  the  slope  of  the  sides,  or  where  there  is  a  foot  horizontal 
run  to  1  foot  vertical  rise.  From  (104)  with  aSo  and  a  given,  A  may 
be  determined. 


Where  the  factor 


T= 


-4^V7r-|zr^-|/,'  nat.  log^''^/^ 

3A  ^\ii+ijH+i,y 


+ 


3/. 


.    .  (105) 


aMullins's  Irrigation  Manual. 


154        WEIR   EXPERIMENTS,   COEFFICIENTS,  AND   FORKULAS. 

E.  L.  GOULD.* 

Calling  /  the  angle  of  inclination  of  the  batiks,  P^  the  perimeter,  at 
spillway  level,  exclusive  of  overflow, 

5=  S],+BII+Bjr  where  B=  l\  cot  i 


^       \(s„iCL)^+BiICL)i')  nat.  log  Vl±Vr4 


-(^,(C'Z)*  -^(/rZ)*)  S  tan-'  ^l^^-f 


-BJ* 


nat.  lojf  (1— r')+/''' 


vf  C 


-B{ICLf^r  .       (106) 


For  /=1K)^  and  B=i),  the  above  formula  reduces  to  (96),  the  equa- 
tion for  a  prismatic  reservoir. 

VARIABLE  INFLOW,  NONPRISMATIC  RESERVOIR. 

This  problem  may  }}e  solved  by  dividing  the  reservoir  into  successive 
levels,  and  solving  by  the  formulas  previously  given,  as  if  each  layer 
represented  a  portion  of  a  reserv^oir  with  a  constant  inflow  equal  to 
the  average  rate,  or  if  the  foimulas  for  prismatic  reservoir  are  used, 
then  each  layer  will  be  supposed  to  represent  a  portion  of  a  prismatic 
reservoir  of  area  equal  to  the  average  area  of  the  layer. 

Mullins's  formula  ma}'  often  be  more  conveniently  used  and  a  better 
solution  be  obtained  than  by  attempting  to  average  the  area  and  inflow, 
as  would  be  necessary  to  apply  the  analytical  formulas  given. 

The  general  differential  equation  for  rise  in  time  T'with  a  variai  I 
inflow  and  reservoir  area  is 

{I'-Q)dT=SdH      ......     .     (KiT) 

If  we  can  express  /  as  a  function  of  T,  and  S  and  Q  as  functions  of 
//,  and  integrate  between  the  limits  I/=0^  H^II^^  we  ma}'  obtain  an 
equation  between  //and  /"similar  to  those  given  for  prismatic  reser- 
voirs with  constant  inflow. 

We  may  write  the  ordinary  weir  formula, 

a  Loc.  ciL 
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The  area  S  can  usually  be  readily  expressed  in  terms  of  the  area  at 
crest  level  and  slope  of  the  reservoir  sides  (assumed  constant  within 
the  narrow  limits  0,  ZT);  the  inflow  /often  increases  nearly  as  a  linear 
function  of  7" while  a  stream  is  rising  rapidly;  we  have,  then, 

Q,=  CLH^ 

Substituting  in  (107) 

{r^+fT-CLni)dT=(^,%+^a4Sjr+<^IP)dH    .     (108) 

The  complete  primitive  of  this  diflferential  equation  can  be  deter- 
mined only  as  an  infinite  series.** 

Rivers  during  flood  usually  rise  rapidly  and  fall  slowly.  The  time- 
inflow  function  can  sometimes  l)e  approximated  by  a  modified  sinusoid. 

/=/,+  4sin(J0"» (109) 

where  w=or>l 

7"=  Total  duration  of  flood. 
7^=Maximum  rate  of  inflow. 
7J^=Time  elapsed  from  beginning  of  rise  to  maximum. 

The  constants  are  so  chosen  that  the  arc  value  of  the  duration  of 
the  flood  from  stage  I^  through  to  the  same  stage  is  ^,  or, 

{ht)n=7t  l  =  Y (110) 

For  the  maximum  we  will  have,  differentiating  (109), 

cos(5rj^=0,  or(5rj«'=|    .     .     .    (Ill) 


n^  T 


7i=log  yrX J— 2=3.32204  logf^  J     .     .     .      (112) 


common  logarithms  being  used. 

If  r=1000  and  if  7^^=200,  then  7i=3.322  log  6=2.322, 

J =j^^= 0.0143,  and  -=0.43066 


aSeddon,  James  A.,  C.  £.  (Proc.  Am.  Soc.  C.  E.,  vol.  24,  June,  1898,  pp.  659-&98),  has  solved  equation 
(106)  for  the  Qreat  Lakes  reservoir  system,  assuming  an  annual  cycle  following  the  law  I^Ii^+A 
Din  3\  Ipt  being  the  mean  inflow  and  Tthe  time  arc  on  a  circle  whose  circumference  represents  one 
year.    He  also  assumes  Qa  Qo+bH,  or  a  linear  function  of  the  height  H. 
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ExampU  of  variable  flood  discharge  complied  by  formula  (109). 


I 

,  (,  in  sec- 
onds. 

(«) 

Jog(«) 

1^ 

log(W)" 

1 

Angle. 

1 

sin  («)• 

100 

1.43 

0.355336 

0.06695 

1.1667 

o 

66 

55 

0.9199 

200 

2.86 

.456366 

.196694 

1.573 

90 

00 

1.0000 

300 

4.29 

.  632457 

.27259 

1. 8732 

107 

21 

.9938 

400 

6.72 

.  757396 

.32644 

2.1206  . 

121 

08 

.8560 

1   500 

7.15 

.854306 

.36820 

2.3346 

133 

49 

.7216 

600 

8.58 

.  933487 

.40233 

2.5254 

144 

42 

.5779 

700 

10.01 

1.000434 

.43100 

2.6978 

155 

00 

.3907 

800 

11.44 

1.058426 

.45618 

2.8588 

163 

52 

.2779 

900 

12.87 

1. 109578 

.47790 

3.0054 

172 

12 

.1320 

The  form  of  the  graph  of  the  flood  may  be  determined  by  plotting 
the  quantities  in  the  last  column  of  this  table  in  terms  of  t.  The 
resulting  curve  rises  rapidly  to  a  maximum  when  ^=200,  after  which 
it  descends  slowly. 


TABIiES  FOR  CAIiCUIiATIONS  OF  W£IB  DISCHAROE. 

The  investigations  at  Cornell  University  have  greatly  extended  the 
limit  for  which  weir  coeflSeients  are  definitely  known.  The  experi- 
ments of  Bazin  did  not  reach  beyond  1.8  feet  head  maximum.  The 
tables  of  Francis  for  thin-edged  weirs  extended  to  a  head  of  3  feet. 

The  experiments  at  Cornell  have  furnished  the  coeflScients  for  a 
variety  of  weir  forms  for  heads  up  to  4,  5,  and  6  feet.  At  such  head^ 
the  nappe  form  has  become  stable  for  nearly  all  forms  of  weirs.  We 
may  now  predict  the  probable  extension  of  the  coe'fficient  curves  for 
higher  heads  with  more  confidence  than  could  be  done  by  starting 
from  a  lower  datum. 

Owing  to  their  usefulness  in  the  approximate  determination  of  flood 
discharges,  the  weir  tables  have  been  carried  up  to  a  head  of  10  feet. 

In  the  tables  here  given  the  head  is  uniformly  expressed  in  feet 
For  computing  the  flow  over  irrigation  modules  and  other  small  weirs 
where  the  head  is  measured  in  inches,  weir  tables  expressed  with  the 
inch  as  the  argument  of  head  are  convenient.  Numerous  tables  of 
this  character  are  available.    The  following  may  be  referred  to: 

The  Emerson  weir  tables,  computed  by  Charla  A.  Adams,  pages  251-285  of  Emer- 
son's Hydrodynamics,  published  by  J.  and  W.  Jolly,  Holyoke,  Mass.  These  give 
discharge  in  cubic  feet  per  minute  for  weirs  with  two  end  contractions  having  lengths 
of  2, 3,  4, 5,  6,  7,  8, 10, 12, 16,  and  20  feet  The  discharge  is  computed  by  the  Francis 
formula  for  heads  from  0.001  foot  to  2  feet,  advancing  by  thousandths  of  a  foot,  with 
auxiliary  table  of  decimal  equivalents  of  fractional  parts  of  inches. 
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The  Measurement  and  Division  of  Water,  Bulletin  No.  27,  Agricultural  Experi- 
ment Station,  Fort  Collins,  Colo.  This  publication  gives  tables  of  .discharge  in  cubic 
feet  per  second,  computed  by  the  Francis  formula,  for  a  weir  1  foot  long,  for  heads 
in  inches  and  sixteenths,  from  ^  inch  to  30  inches,  with  auxiliary  table  for  end 
contractions,  and  for  velocity  of  approach  correction  by  the  Fteley  and  Steams 
rule  {H=D^lh).  A  similar  weir  table  for  a  weir  1  inch  long  is  given.  Also  a  table 
of  dischai^  for  Cippoletti  weirs  (C=3.36|),  for  lengths  of  crest  sill  of  1,  1.5,  2,  3,  4, 
5,  and  10  feet.     Head  in  inches  and  decimals  with  feet  equivalents. 

Special  Instructions  to  Watermasters  as  to  Measurements  of  Water,  State  Engineer's 
Office,  Salt  Lake  City,  Utah,  1896.  Table  of  dischai^e,  in  cubic  feet  per  second,  for 
1-foot  crest,  based  on  the  Francis  formula,  with  auxiliary  table  for  end  contractions 
and  velocity  of  approach.  The  head  is  expressed  in  inches  and  thirty -seconds  (with 
equivalents  in  feet)  for  s\  inch  to  36  inches.  A  similar  table  for  heads  in  inches  and 
sixteenths,  from  ^  to  36  inches,  gives  the  discharge  in  cubic  feet  per  second  by  the 
Francis  formula  for  weirs  wuth  two  end  contractions  and  for  the  crest  lengths  of  1,  IJ, 
2,  2},  3,  4,  5,  6,  7,  8,  9,  10,  11,  and  12  feet  A  table  for  trapezoidal  weirs  (C=3.367) 
of  various  crest  lengths  is  also  given. 

California  Hydrography,  by  J.  B.  Lippincott,  Water-Supply  Paper  No.  81,  United 
States  Geological  Survey.  This  publication  contains  a  table  of  weir  discharge  in 
cubic  feet  per  second  for  heads,  advancing  by  sixteenths,  from  ^^  inch  to  10  inches 
( with  equivalent  decimals  of  a  foot),  for  weirs  with  two  end  contractions  having 
crest  lengths  as  follows:  4,  6,  9, 12,  15,  and  18  inches,  2,  2.5,  3,  3.5,  4,  4.5,  5,  6,  7,  8, 
9,  10,  12,  14,  16,  18,  and  20  feet.  Based  on  the  Francis  formula.  Also  published  as 
a  circular. 

The  tables  that  follow  are  all  original  computations,  with  exception 
of  tables  9-18,  which  were  computed  by  E.  C.  Murphy,  the  "Francis 
weir  tables,"  page  162,  and  the  table  of  head  due  to  various  velocities, 
page  158. 

TABLE  z.— HEAD  DUE  TO  VARIOUS  VELOCITIBS.a 

This  table  gives  values  of  the  expression 

based  on  the  constant  of  gravity  for  the  latitude  and  altitude  of  Lowell, 
Mass., 

0^=32.1618,  1=0.01554639. 

o  Francis,  Lowell  Hydraulic  Experiments,  extended. 
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Table  1. —  Values  of  h=i  —,  or  heada  due  to  velocities  from  0  to  4-99  feet  per  second. 


r 

0.00 

0.01 

0.02 

0.08 

0.04 

0.06 

0.06 

0.07 

0.06 

1 

0.09 

0.0 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0001 

aoooi 

0.0001 

0.0001 

.1 

.0002 

.0002 

.0002 

.0003 

.0006 

.0008 

.0004 

.0004 

-0005 

.0006 

.2 

.oooe 

.0007 

.0006 

.0008 

.0009 

.0010 

.0011 

.0011 

•0012 

.0013 

.3 

.0014 

.0016 

.0016 

.0017 

.0018 

.0019 

.0020 

.0021 

-0Q22 

.0024 

.4 

.0025 

.0026 

.0027 

.0029 

.0080 

.0081 

.0083 

.0084 

0036 

.0087 

.5 

.0009 

.0040 

.0042 

.0014 

.0045 

.0047 

.0049 

.0051 

-0052 

.0054 

.6 

.0066 

.0068 

.0060 

.0062 

.0064 

.0066 

.0068 

.0070 

0072 

.0074 

.7 

.0076 

.0078 

.0061 

.0088 

.0066 

.0067 

.0090 

.0092 

•  0095 

.0097  1 

.8 

.0099 

.0102 

.0106 

.0107 

.0110 

.0112 

.0115 

.0118 

•  0120 

.0123 

.9 

.0126 

.0129 

.0182 

.0184 

.0137 

.0140 

.0148 

.0146 

.0149 

.0152 

1.0 

0.0156 

0.0159 

0.0162 

• 

0.0165 

0.0168 

0.0171 

0.0175 

0.0178 

0.0181 

0.0165 

.1 

.0188 

.0192 

.0196 

.0199 

.0202 

.0206 

.0209 

.0213 

.0216 

.QB30 

.2 

.0224 

.0228 

.0231 

.0285 

.0289 

.0248 

.0247 

.0251 

.0266 

.0269 

.3 

'  .oaes 

.0267 

.0271 

.0275 

.0279 

.0283 

.0288 

.0292 

.0296 

.0900 

.4 

.0906 

.0909 

.0318 

.0818 

.0822 

.0827 

.0331 

.0386 

.0341 

.0846 

.f> 

.0360 

.0854 

.0859 

.0864 

.0869 

.0874 

.0878 

.0383 

.0888 

.0398 

.6 

.0896 

.0408 

.0406 

.0413 

.0418 

.0423 

.0428 

.0434 

.0439 

.0444 

1 

.7 

.0449 

.0456 

.0460 

.0465 

.0471 

.0476 

.0482 

.0487 

.01«S 

.0498 

•.8 

.0604 

.0609 

.0616 

.0621 

.0626 

.0682 

.0638 

.0644 

.0649 

.0666 

.9 

.0661 

.0567 

.0573 

.0579 

.0686 

.0691 

.0597 

.0608 

.0609 

.0616 

2.0 

0.0622 

0.0628 

0.0684 

0.0641 

0.0647 

0.0653 

0.0660 

0.0666 

0.0673 

0,0679 

.1 

.0686 

.0692 

.0699 

.0706 

.0712 

.0719 

.0726 

.0782 

.0739 

.0746 

.2 

.0762 

.0759 

.0766 

.0778 

.0760 

.0787 

.0794 

.0601 

.0606 

.0815 

.3 

.0622 

.0680 

.0637 

.0644 

.0651 

.0669 

.0666 

.0878 

.0681 

.0866 

.4 

.0896 

.0903 

.0910 

.0918 

.0926 

.0933 

.0941 

.0948 

.0966 

.0964 

.5 

.0972 

.0979 

.0967 

.0996 

.1008 

.1011 

.1019 

.1027 

.1086 

.1048 

.6 

.1051 

.1069 

.1067 

.1075 

.1064 

.1092 

.1100 

.1106 

.U17 

.1125 

.7 

.1138 

.1142 

.1160 

.1169 

.1167 

.1176 

.1184 

.1198 

.1201 

.1210 

.8 

.1219 

.1228 

.1286 

.1246 

.1264 

.1263 

.1272 

.1281 

.1289 

.1296 

.9 

.1307 

.1816 

.1826 

.1336 

.1844 

.1858 

.1862 

.1871 

.1381 

.1890 

'  8.0 

0.1399 

0.1409 

0. 1418 

0.1427 

0.1437 

0.1446 

0.1456 

0.1466 

0.1475 

0.1484 

.1 

.1494 

.1604 

.1613 

.1523 

.1588 

.1543 

.iea2 

.1662 

.1672 

.1562 

.2 

.1692 

.1602 

.1612 

.1622 

.1682 

.1642 

.1662 

.1662 

.1673 

.1683 

1   .3 

.1693 

.1703 

.1714 

.1724 

.1781 

.1745 

.1765 

.1766 

.1776 

.17W 

'   .4 

.1797 

.1808 

.1818 

.1829 

.1840 

.1860 

.1861 

.1872 

.1883 

.18M 

.5 

.1901 

.1916 

.1926 

.1937 

.1948 

.1969 

.1970 

.1981 

.1992 

.2004 

.6 

.2015 

.2026 

.2087 

.2019 

.2060 

.2071 

.2083 

.2094 

.2106 

.2117 

.7 

.2128 

.2140 

.2161 

.2163 

.2175 

.2186 

.2198 

.2210 

.2221 

.2233 

.8 

.2245 

.2267 

.2269 

.2280 

.2292 

.2304 

.2316 

.2328 

.2340 

.2362 

I   •» 

.2865 

.2377 

.2889 

.2401 

.2413 

.2426 

.2438 

.2450 

.2468 

.2476 

4.0 

0.2487 

0.2600 

0.2512 

0.2525 

0.2637 

0.2560 

0.2568 

0.2576 

0.2688 

0.2601 

.1 

.2613 

.2626 

.2639 

.2652 

.2665 

.2677 

.2690 

.2708 

.2716 

.2Td 

.2 

.2742 

.2756 

.2769 

.2782 

.2796 

.2806 

.2821 

.2886 

.2648 

.2661 

.3 

.2875 

.2H88 

.2901 

.2915 

.2928 

.2942 

.2955 

.2969 

.2962 

.2996 

.4 

.3010 

.3023 

.8067 

.3061 

.8066 

.3079 

.8092 

.8106 

.8120 

,.3184 

.5 

.3148 

.3162 

.8176 

.8190 

.8204 

.3218 

.8233 

.8247 

.3261 

.8275 

.6 

.3290 

.3301 

.8318 

.8333 

.8347 

.8862 

.3876 

.8890 

.3406 

.S420 

.7 

.3434 

.3449 

.3463 

.3478 

.3493 

.8606 

.86122 

.8687 

.8562 

.3567 

.8 

.8582 

.3597 

.8612 

.3627 

.8642 

.8657 

.8672 

.8687 

.8702 

.3717 

.9 

.3733 

.3748 

.3763 

.3779 

.8794 

.8809 

.3825 

.8840 

.8886 

1 
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This  value  will  suffice    in  ordinary  corrections    for  velocity  of 
approach  for  localities  in  the  United  States. 

Velocity  of  approach  correction, 

Francis,  and  as  used  in  portions  of  this  paper  (approximate) H=D-\-h 

Fteley  and  Stearns,  contracted  weir H=D-{-l.bh 

Hamilton  Smith,  sappressed  weir H=D-\-lih 

Hamilton  Smith,  contracted  weir H=D-\-lAh 

TABLE  2.— PERCENTAGE  INCREASE  IN  DISCHARGE  BY  VARIOUS 

RATES  OF  VELOCITY  OP  APPROACH. 

This  table  has  been  calculated  from  the  Francis  correction  formula, 

The  percentage  increase  in  discharge  over  that  at  the  same  meas- 
ured head  with  no  velocity  of  approach  is 

Percentage =100 ^ — =K   ....     (113) 
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To  use  this  table  the  discharge  corresponding  to  the  measured  head 
I)  may  be  taken  directly  from  Table  3  or  4  and  the  quantity  so  obtained 
increased  by  the  percentage  indicated  in  Table  2.  This  table  is  espe- 
cialh^  useful  where  the  velocity  of  approach  is  measured  directly.  If 
the  velocity  of  approach  is  determined  from  the  approximate  discharge 

by  the  formula  ^*=^9  successive  approximate  corrections  may  lie 

required. 

Table  2  shows  directly  the  relative  error  introduced  by  various  veloci- 
ties of  approach.  The  large  error  introduced  by  moderate  velocitie^< 
with  low  heads  and  the  comparatively  small  error  resulting  from 
higher  velocities  under  great  heads  are  conspicuous. 

TABLES  3  AND  4.— DISCHARGE  OVER  A  THIN-EDGED  WEIR  BY 

THE  FRANCIS  FORMULA. 

These  tables  give  the  discharge  in  cubic  feet  per  second,  for  a  crest 
length  of  1  foot,  without  contractions,  computed  by  the  foimula 

(?=3.33ZZf*. 

Table  3. — DUcharge  over  a  thin-edged  weir  per  foot  of  crest. 


Heftd//,feet. 
0.00 

.000 

.001 

0.0001 

.00« 

.008 

.004 

.006 

.000 

.007 

.M8 

:ooo 

0.0000 

0.0003 

0.0006 

0.0006 

0.0012 

0.0015 

0.0020 

0.0024 

0.0088 

.01 

.0083 

.0068 

.0044 

.0049 

.0056 

.0061 

.0067 

.0074 

.0080 

.0067 

.02 

.0094 

.0101 

.0109 

.0116 

.0124 

.0132 

.0140 

.0148 

.0156 

.0164 

.08 

.0173 

.0182 

.0191 

.0200 

.0209 

.0218 

.0227 

.0237 

.0247 

.0256  ' 

.04 

.0266 

.0276 

.0287 

.0297 

.0807 

.0818 

.0329 

.0839 

.oaw 

.0961 

.06 

.0872 

.0384 

.0396 

.0406 

.0418 

.0430 

.0441 

.0463 

.0465 

.0477 

.06 

.0480 

.0502 

.0514 

.0527 

.0639 

.0662 

.0565 

.0678 

.0590 

.06M 

.07 

.0617 

.0630 

.0643 

.0657 

.0670 

.0684 

.0696 

.0712 

.072i> 

.0739 

.06 

.0753 

.0768 

.0782 

.0796 

.0811 

.0626 

.0840 

.0856 

.0669 

.0884 

.09 

.0699 

.0914 

.0929 

.0944 

.0960 

.0975 

.0990 

.1006 

.1002 

.1087 

0.10 

0.10^S 

0.1069 

0.1085 

0. 1101 

0. 1117 

0.1183 

0. 1149 

0.1166 

0.1182 

0.1198 

.11 

.1215 

.1231 

.1248 

.1265 

.1282 

.1299 

.1316 

.1383 

.1350 

.1367 

.12 

.1384 

.1402 

.1419 

.1436 

.1454 

.1472 

.1489 

.1507 

.1525 

.1543 

.13 

.1561 

.1579 

.1597 

.1615 

.1633 

.1652 

.1670 

.1689 

.1707 

.1726 

.14 

.1744 

.1763 

.1782 

.1801 

.1820 

.1889 

.1858 

.1877 

.1896 

.1915 

.15 

.1935 

.1954 

.1973 

.1993 

.2012 

.2032 

.2062 

.2072 

.2091 

.2111 

.16 

.2131 

.2151 

.2171 

.2191 

.2212 

.2232 

.2268 

.2273 

.2298 

.2314 

.17 

.2334 

.2355 

.2375 

.2396 

.2417 

.2438 

.2459 

.2480 

.2601 

.2522 

.18 

.2543 

.2564 

.2586 

.2607 

.2628 

.2660 

.2671 

.2693 

.2714 

.2736  1 

.19 

.2768 

.2780 

.2802 

.2823 

.2845 

.2867 

.2890 

.2912 

.2934 

.2056  < 

0.20 

0.2978 

0.3001 

0.3023 

0.3046 

0.8068 

0.8091 

0.3113 

0.3136 

0.8169 

0.3182 

1 

.21 

.3205 

.3228 

.8250 

.3274 

.satf"/ 

.3320 

.3343 

.3866 

.3389 

.3413 

.22 

.3436 

.3460 

.3483 

.3507 

.3530 

.3554 

.3678 

.3601 

.8625 

.3649 

.23 

.3673 

.3697 

.3721 

.3746 

.3769 

.8794 

.3818 

.8842 

.8866 

.3891 

.24 

.3915 

.3940 

.3964 

.3989 

.4014 

.4038 

.4068 

.4088 

.4113 

.4138 

.26 

.4162 

.4187 

.4213 

.4238 

.4263 

.4288 

.4813 

.4889 

.4864 

.4389 

.26 

.4415 

.4440 

.4466 

.4491 

.4517 

.4543 

.4568 

.4694 

.4620 

.4646 

.27 

.4672 

.4698 

.4724 

.4750 

.4776 

.4802 

.4828 

.4855 

.4881 

.4907 

.28 

.4984 

.4960 

.4987 

.5013 

.6040 

.6067 

.6093 

.5120 

.5147 

.6174 

.29 

.5200 

.5227 

.5254 

.6281 

.5306 

.5336 

.5363 

.5890 

.6417 

.5444 
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Table  3. — Discharge  aver  a  thin-edged  weir  per  foot  of  crest — Continued. 


Head  tf,  feet. 

.000 

.001 

.008 

.008 

.004 

.006 

.006 

.007 

.008 

.000 

0.30 

0.5472 

0.5499 

0.5627 

0.5654 

0.5582 

0.5609 

0.6637 

0.5664 

0.5692 

0.6720 

.31 

.5748 

.5775 

.5803 

.6881 

.6859 

.5887 

.5915 

.6943 

.5972 

.6000 

.32 

.6028 

.6066 

.6085 

.6113 

.6141 

.6170 

.6198 

.6227 

.6255 

.6284 

.83 

.6313 

.6841 

.6370 

.6899 

.6428 

.6457 

.6486 

.6516 

.6544 

.6673 

.34 

.6602 

.6631 

.6660 

.6689 

.6719 

.6748 

.6777 

.6807 

.6886 

.6866 

.85 

.6895 

.6925 

.6964 

.6984 

.7014 

.7043 

.7078 

.7103 

.7138 

.7163 

.36 

.7193 

.7223 

.7253 

.7288 

.7818 

.7343 

.7373 

.7404 

.7434 

.7464 

.87 

.7496 

.7525 

.7555 

.7586 

.7616 

.7647 

.7678 

.7708 

.7739 

.7770 

.88 

.7800 

.7831 

.7862 

.7898 

.7924 

.7965 

.7986 

.8017 

.8048 

.8079 

.39 

.8110 

.8142 

.8173 

.8204 

.8235 

.8267 

.8298 

.8380 

.8361 

.8393 

0.40 

0.8424 

0.8456 

0.8488 

0.8619 

0.8561 

0.8583 

0.8615 

0.8646 

0.8678 

0.8710 

.41 

.8742 

.8774 

.8806 

.8888 

.8870 

.8903 

.8985 

.8967 

.8999 

.9032 

.42 

.9064 

.9096 

.9129 

.9161 

.9194 

.9226 

.9259 

.9292 

.9824 

.9857 

.43 

.9390 

.9422 

.9155 

.9488 

.9521 

.9654 

.9687 

.9620 

.9668 

.9686 

.44 

.9719 

.9752 

.9785 

.9619 

.9652 

.9885 

.9919 

.9962 

.9965 

1.0019 

.45 

1.0052 

1.0066 

1.0119 

1.0158 

1.0187 

1.0220 

1.0251 

1.0288 

1.U321 

1.0365 

.46 

1.0389 

1.0423 

1.0457 

1.0491 

1.0525 

1.0559 

1.0693 

1.0627 

1.0661 

1.0696 

.47 

1.0730 

1.0764 

1.0798 

1.0833 

1.0667 

1.0901 

1.0936 

1.0970 

1.1005 

1.1039 

.48 

1.1074 

1.1109 

1.1143 

1. 1178 

1. 1213 

1.1248 

1.1282 

1. 1817 

1.1852 

1.1887 

.49 

1.1422 

1.1457 

1.1492 

1.1527 

1.1562 

1.1597 

1.1632 

1.1668 

1.1703 

1.1788 

0.50 

1.1773 

1.1809 

1.1844 

1.1879 

1. 1915 

1.1960 

1.1986 

1.2021 

1.2067 

1.2098 

.51 

1.2128 

1.2164 

1.2200 

1.2235 

1.2271 

1.2307 

1.2343 

1.2379 

1.2415 

1.2451 

.52 

1.2487 

1.2523 

1.2559 

1.2595 

1.2631 

1.2667 

1.2708 

1.2740 

1.2776 

1.2812 

.53 

1.2849 

1.2885 

1.2921 

1.2958 

1.2994 

1.8031 

1.8067 

1.8104 

1.8141 

1.8177 

.54 

1.3214 

1.8251 

1.3287 

1.8324 

1.8861 

1.8398 

1.8435 

1.3472 

1.8509 

1.8546 

.55 

1.3583 

1.8620 

1.8657 

1.8694 

1.3731 

1.8768 

1.8806 

1.8848 

1.8880 

1.3918 

.56 

1.3965 

1.8992 

1.4080 

1.4067 

1.4105 

1.4142 

1.4180 

1.4217 

1.4255 

1.4293 

.57 

1.4330 

1.4368 

1.4406 

1.4444 

1.4481 

1.4519 

1.4567 

1.4695 

1.4633 

1.4671 

.58 

1.4709 

1.4747 

1.4785 

1.4823 

1.4862 

1.4900 

1.4988 

1.4976 

1.5014 

1.5053 

.69 

1.5091 

1.5180 

1.5168 

1.5206 

1.5245 

1.5288 

1.5322 

1.5361 

1.6399 

1.6488 

0.60 

1.5476 

1.5515 

1.5554 

1.5598 

1.5631 

1.5670 

1.6709 

1.5748 

1.5787 

1.5826 

.61 

1.5865 

1.5901 

1.6948 

1.5982 

1.6021 

1.6060 

1.6100 

1.6189 

1.6178 

1.6217 

.62 

1.6257 

1.6296 

1.6335 

1.6375 

1.6414 

1.6464 

1.6498 

1.6533 

1.6572 

1.6612 

.63 

1.6652 

1.6691 

1.6731 

1.6771 

1.6810 

1.6850 

1.6890 

1.6930 

1.6970 

1.7010 

.64 

1.7060 

1.7090 

1. 7130 

1.7170 

1.7210 

1.7250 

1.7290 

1.7380 

1. 73'/0 

1.7410 

.65 

1. 7451 

1.7491 

1.7581 

1.7572 

1.7612 

1.7652 

1.7693 

1.7733 

1.7774 

1.7814 

.66 

1.7855 

1.7896 

1.793C 

1.7977 

1.8018 

1.8068 

1. 8099 

1.8140 

1.8181 

1.8221 

.67 

1.8262 

1.8303 

1.8344 

1.8885 

1.8426 

1.8467 

1.8508 

1.8549 

1.8590 

1.8682 

.68 

1.8678 

1.8714 

1.8755 

1.8796 

1.8838 

1.8879 

1.8920 

1.8962 

1.9008 

1.9045 

.69 

1.9086 

1.9128 

1.9169 

1.9211 

1.9252 

1.9294 

1.9836 

1.9377 

1.9419 

1.9461 

0.70 

1.9608 

1.9644 

1.9586 

1.9628 

1.9670 

1.9712 

1.9754 

1.9796 

1.9838 

1.9880 

.71 

1.9922 

1.9964 

2.0006 

2.0018 

2.0091 

2.0183 

2.0175 

2.0217 

2.0260 

2.0802 

.72 

2.0344 

2.0387 

2.0429 

2.W?2 

2.0514 

2.0557 

2.0599 

2.0642 

2.0684 

2.0727 

.73 

2.0770 

2,0812 

2.0855 

2.0698 

2.0941 

2.0988 

2.1026 

2.1069 

2. 1112 

2.1166 

.74 

2.1198 

2. 1241 

2.1284 

2.1327 

2. 1370 

2.1413 

2.1456 

2.1499 

2.1548 

2.1586 

.76 

2.1629 

2.1672 

2.1716 

2.1759 

2.1802 

2.1846 

2.1889 

2.1932 

2.1976 

2.2019 

.76 

2.2068 

2.2107 

2.2150 

2.2194 

2.2237 

2,2281 

2.2325 

2.2369 

2.2412 

2.2456 

.77 

2.2500 

2.2544 

2.2588 

2.2682 

2.2675 

2.2719 

2.2763 

2.2807 

2.2861 

2.2896 

.78 

2.2940 

2.2984 

2.8028 

2.8072 

2.3116 

2.8161 

2.3205 

2.3249 

2.8298 

2.8388 

.79 

2.8382 

2.3427 

2.8471 

2.8616 

2.3560 

2.8604 

2.3649 

2.8694 

2.8738 

2.8783 
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Table  3. — Discharge  over  a  thin-edged  weir  per  foot  of  cr«ri— Continued. 


Head  H,  feet. 

.000 

.001 

2.3872 

.oos 

.000 

.004 

.006 

.000 

.007 

.006 

.000 

0.80 

2.3828 

2.8917 

2.3962 

2.4006 

2,4051 

2.4096 

2.4141 

2.4186 

2.42S1 

.81 

2.4276 

2.4321 

2.4866 

2.4411 

2.4456 

2.4601 

2.4546 

2.4591 

2.4686 

2.4681 

.82 

2,4727 

2.4772 

2.4817 

2.4862 

2,4906 

2.4968 

2.4999 

2.6044 

2.6069 

2.5135 

.83 

2.5180 

2.6226 

2.6271 

2.6317 

2.5863 

2.6406 

2.5454 

2.6600 

2.6645 

2.5501 

.84 

2.5637 

2.6683 

2.6728 

2.6774 

2.5820 

2.6666 

2.6912 

2.6968 

2.6004 

2.60GO 

.85 

2.6096 

2.6142 

2.6188 

2.6284 

2.6280 

2.6327 

2,6378 

2.6419 

2.6465 

2.6&11  1 

.86 

2.6558 

2.6604 

2.6660 

2.6697 

2.6748 

2.6790 

2.6886 

2.6888 

2.6929 

2.6976 

.87 

2.7022 

2.7069 

2.7116 

2,7162 

2.7209 

2.7266 

2.7802 

2.7349 

2.7396 

2.7443 

.88 

2.7490 

2.7536 

2.7583 

2.7680 

2.7677 

2,7724 

2,7771 

2,7818 

2.7865 

2.7912  1 

.89 

2.7969 

2.8007 

2.8064 

2.8101 

2.8148 

2.8196 

2.8248 

2. 8290 

2,8837 

2.8^5  ■ 

0.90 

2.8482 

2.8479 

2.8527 

2.8574 

2.8622 

2.8669 

2.8717 

2.8764 

2.8812 

2.88fm 

.91 

2.8907 

2.8955 

2.9008 

2.9060 

2,9096 

2,9146 

2.9194 

2.9241 

2.9280 

2.9S37 

.92 

2.9385 

2.9433 

2.9481 

2.9829 

2-9677 

2.9625 

i9678 

2.9721 

2.9769 

2.9817  1 

.93 

2.9865 

2.9914 

2.9962 

8.0010 

3.0068 

8.0107 

8.0156 

3.0208 

3.0252 

3.0800 

.94 

3.0848 

3.0897 

3.0445 

8.0494 

8.0542 

8.0591 

8,0639 

8.0688 

8.0737 

8.0785 

.95 

3.0834 

3.0883 

3.0981 

8,0960 

8.1029 

8.1078 

8.1127 

8.1175 

8.1224 

3.1273 

.96 

3.1322 

3.1371 

8.1420 

8.1469 

3.1518 

3.1667 

8.1616 

8.1665 

8.1714 

3.1764  1 

.97 

3.1813 

3.1862 

8.1911 

8.1960 

8.2010 

8.2069 

3.2106 

8.2166 

8.22U7 

8.2257  1 

.98 

3.2306 

3.2365 

3.2405 

8.2464 

3.2604 

8.2554 

8.2608 

8.2653 

8.2702 

3,275(2 

.99 

3.2802 

8.2851 

8.2901 

8.2961 

8.8001 

8.8061 

8.8100 

3.8160 

8.8200 

8.8250 

1.00 

3.3800 

3.8350 

8.8400 

8.3450 

3.8600 

3.8550 

8.8600 

3,3650 

8.8700 

8.3751  i 

.01 

3.3801 

3.3851 

3.8901 

3.3951 

8.4002 

3.4062 

8.4102 

8.4168 

8.4208 

8.4254 

.02 

3.4304 

3.4864 

3.4406 

8.4456 

3.4606 

8.4667 

3.4607 

8.4668 

3.4706 

8.4759 

.03 

3.4810 

3.4860 

3.4911 

3.4962 

3.6018 

8.5068 

3.6114 

3.5166 

8.5216 

8.5267  ; 

.04 

3.6318 

3.5369 

8.6420 

3.5471 

3.5622 

8.6573 

8.5624 

8.6675 

8.6726 

8.6777 

.06 

8.6828 

3.5880 

3.5031 

3.5982 

3.6033 

8.6065 

8.6136 

8.6187 

8.6289 

3.6290 

.06 

3.6342 

3.6393 

3.6444 

3.6496 

3.6647 

8.6S99 

8.6651 

8.6702 

8.6764 

8.6805 

.07 

3.6857 

3. 6909 

3.6960 

3.7012 

3.7064 

8.7116 

8.7167 

3.7219 

3.7271 

3.7328 

.06 

3.7875 

3.7427 

8.7479 

3.7531 

3.7583 

8.7635 

8.7687 

3.7789 

8.7791 

3.7843  < 

■ 

.09 

3.7896 

3.7947 

3.8000 

3.8052 

3.8104 

3.8156 

3.8209 

3.8261 

3.8313 

3.8366 

1.10 

3.8418 

3.8470 

3.8623 

3.8575 

8.8628 

8,8680 

3.8738 

3.8785 

8.8836 

3.88m 

.11 

3.8943 

3.8996 

8.9048 

3.9101 

3.9164 

8.9206 

3.9259 

3.9312 

3.9365 

3.9418 

.12 

3.9470 

3.9523 

3.9576 

3.9629 

3.9682 

3.9736 

8.9788 

3.9641 

3.9891 

8.9947 

.13 

4.0000 

4.0063 

4.0106 

4.0160 

4.0218 

4.0266 

4.0319 

4.0372 

4.0126 

4.0479 

.14 

4.0532 

i.osm 

4.0639 

4,0692 

4.0746 

4.0799 

4.0853 

4.0906 

4.0960 

4.1013 

.15 

4.1067 

4.1120 

4. 1174 

4,1228 

4.1281 

4.1335 

4. 1389 < 

4.1442 

4.1496 

4.1550 

.16 

4  1604 

4.1657 

4.1711 

4.1766 

4.1819 

4.1878 

4.1927 

4.1981 

4.2035 

4.2069 

.17 

4.2143 

4.2197 

4.2251 

4.2305 

4.2359 

4.2418 

4.2467 

4.2522 

4.2576 

4.2680 

.18 

4.2684 

4.2738 

4.2793 

4.2847 

4.2901 

4.2956 

4,8010 

4.3065 

4.3119 

4.8173 

.19 

4.8228 

4.3282 

4.3337 

4.3392 

4.3446 

4.8501 

4.8565 

4.3610 

4.8665 

4.3719 

1.20 

4.3774 

4.3829 

4.8883 

4.8938 

4.3998 

4.4048 

4.4106 

4.4158 

4.4212 

4.42S7 

.21 

4.4322 

4.4377 

4.4432 

4.4487 

4.4542 

4.4597 

4.4662 

4.4707 

4.4763 

4.4S1S 

.22 

4.4873 

4.49^ 

4.4983 

4.6038 

4.5094 

4.5149 

4.6204 

4.6260 

4.5815 

4.68H> 

.23 

4.5426 

4.5481 

4.5637 

4.6692 

4.5647 

4.5703 

4.5759 

4.6R14 

4.5870 

4.6925 

.24 

4.5981 

4.6036 

4.6092 

4.6148 

4.6208 

4.6269 

4.6315 

4.6871 

4.6427 

4.6482 

.25 

4.6538 

4.6594 

4.6650 

4.6706 

4.6762 

4.6818 

4.6874 

4.0930 

4.6966 

4.70» 

.26 

4.7098 

4.7154 

4.7210 

4.7266 

4.7322 

4.7878 

4.7436 

4.7491 

4.7547 

4.7603 

.27 

4.7660 

4.7716 

4.7772 

4.7829 

4.7885 

4.7941 

4.7998 

4.8054 

4.8111 

4.8107 

.28 

4.8224 

4.8280 

4.8387 

4.8393 

4.8450 

4.8606 

4,8563 

4.8620 

4.8676 

4.67S3 

.29 

4.8790 

4.8847 

4.8908 

4.8960 

4.9017 

4.9074 

4.9131 

4.9187 

4.9244 

4.9B01 
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Table  3. — Discharge  over  a  thin-edged  weir  per  foot  of  crest — Ck)ntinued. 


Head  H,  feet. 

.000 

.001 

.008 

.oos 

.004 

.005 

.006 

.007 

.008 

.009 

1.80 

4.9658 

4.9415 

4.9472 

4.9529 

4.9586 

4.9643 

4.9700 

4.9757 

4.9614 

4.9672 

.81 

4.99» 

4.9966 

5.0043 

5.0100 

5.0158 

5.0216 

5.0272 

6.0830 

6.0387 

6.0444 

.32 

5.0502 

5.0659 

5.0616 

6.0674 

5.0731 

5.0789 

6.0846 

5.0904 

5.0961 

5. 1019 

.33 

6.1077 

5.1134 

5.1192 

5. 1249 

5.1807 

5.1366 

5.1423 

6.1480 

6.1638 

6.1596 

.84 

5.1654 

5.1712 

5. 1769 

5.1827 

5.1885 

5.1943 

6.2001 

5.0259 

6.2117 

5.2176 

.85 

5.2288 

5.2291 

5.2349 

6.2407 

5.2466 

6.2523 

5.2582 

6.2640 

5.2696 

5.2756 

.86 

5.2814 

5.2873 

5.2931 

5.2989 

5.3048 

5.3106 

6.3161 

5.8223 

5.3281 

5.8340 

.?7 

5.8898 

5.3456 

5.8515 

5.8673 

5.8632 

5.8691 

5.8749 

5.3808 

6.8866 

5.3925 

.38 

5.89S4 

6.4142 

5.4101 

6.4160 

5.4219 

5.4277 

5.4336 

6.4395 

6.4464 

5.4613 

.39 

5.4672 

5.4680 

5.4689 

5.4748 

5.4807 

5.4866 

5.4926 

5.4964 

5.5043 

5.5102 

1.40 

5.5162 

5.5221 

6.6280 

5.5339 

5.5398 

6.6457 

5.6516 

6.5676 

5.5686 

5.6694 

.41 

5.5754 

5.5813 

5.5872 

5.5982 

5."6991 

5.6050 

5.6110 

5.6169 

6.6229 

5.6268 

.42 

5.6348 

5.6407 

6.6467 

5.6526 

5.6586 

5.6646 

5.6706 

5.6765 

6.6825 

5.6884 

.48 

5.6944 

5.7004 

6.7064 

5.7123 

5.7183 

5.7243 

5.7308 

6.7363 

6.7428 

5.7482 

.44 

5.7542 

5.7602 

5.7662 

5.7722 

5.7782 

5.7842 

5.7902 

5.7962 

5.8023 

5.8083 

.45 

5.8148 

5.8208 

5.8263 

5.8323 

5.8384 

5.8444 

6.8504 

6.8664 

5.8625 

5.8685 

.46 

5.8745 

5.8806 

5.8866 

5.8926 

6.8987 

6.9047 

5.9106 

5.9168 

5.9229 

5.9289 

.47 

5.9850 

.5.9410 

5.9471 

5.9582 

5.9592 

5.9653 

.5.9714 

5.9774 

5.9636 

5.9696 

.48 

5.9957 

6.0017 

6.0078 

6.0189 

6.0200 

6.0261 

6.0322 

6.0382 

6.0448 

6.0504 

.49 

6.0665 

6.0626 

6.0687 

6.0748 

6.0609 

6.0870 

6.0981 

6.0993 

6.1064 

6.1115 

1.50 

6.1176 

6.1287 

6.1296 

6.1360 

6.1421 

6.1482 

6.1548 

6.1605 

6.1666 

6.1727 

.61 

6.1789 

6.1850 

6. 1912 

6.1973 

6.2084 

6.2096 

6.2167 

6.2219 

6.2280 

6.2342 

.52 

6.2404 

6.2465 

6.2527 

6.2588 

6.2650 

6.2712 

6.2773 

6.2835 

6.2897 

6.2959 

.53 

6.8020 

6.8062 

6.3144 

6.3206 

6.3268 

6.3330 

6.8391 

6.3468 

6.3515 

6. 3577 

.54 

6.8689 

6.8701 

6.3763 

6.3825 

6.8887 

6.3949 

6.4012 

6.4074 

6.4136 

6.4198 

.55 

6.4260 

6.4322 

6.4385 

6.4447 

6.4509 

6.4571 

6.4634 

6.4696 

6.4758 

6.4821 

.58 

6.4883 

6.4945 

6.6008 

6.5070 

6.5133 

6.5196 

6.5258 

6.5320 

6.6383 

6.5445 

.57 

6.5506 

6.6670 

6.5683 

6.5696 

6.5758 

6.5821 

6.5864 

6.5946 

6.6009 

6.6072 

.58 

6.6185 

6.6196 

6.6260 

6.6328 

6.6386 

6.6449 

6.6612 

6.6675 

6.6638 

6.6701 

.59 

6.6764 

6.6827 

6.6890 

6.6958 

6.7016 

6.7079 

6.7142 

6.7205 

6.7268 

6.7331 

1.60 

6.7894 

6.7458 

6.7521 

6.7584 

6.7647 

6.7711 

6.7774 

6.7837 

6.7901 

6.7964 

.61 

6.8027 

6.8091 

6.8154 

6.8217 

6.8281 

6.8344 

6.8406 

6.8471 

6.8536 

6.8698 

.62 

6.8662 

6.8726 

6.8789 

6.8853 

6.8916 

6.8980 

6.9044 

6.9108 

6.9171 

6.9235 

.68 

6.9299 

6.9363 

6.9426 

6.9490 

6.9654 

6.9618 

6.9682 

6.9746 

6.9810 

6.9874 

.64 

6.9937 

7.0001 

7.0066 

7.0129 

7.0193 

7.0258 

7.0322 

7.0386 

7.0460 

7.0514 

.65 

7.0678 

7.0642 

7.0706 

7.0771 

7.0835 

7.0899 

7.0963 

7.1028 

7.1092 

7.1156 

.6p 

7. 1221 

7.1285 

7.1349 

7. 1414 

7. 1478 

7.1543 

7.1607 

7.1672 

7.1736 

7.1801 

.67 

7.1865 

7.1930 

7.1994 

7.2059 

7.2124 

7.2188 

7.2253 

7.2318 

7.2382 

7.2447 

.68 

7.2512 

7.2576 

7.2641 

7.2706 

7.2771 

7.2836 

7.2901 

7.2965 

7.3030 

7.3095 

1      "^ 

7.8160 

7.3225 

7.3290 

7.8365 

7.3420 

7.34&5 

7.3650 

7.3615 

7.3680 

7.3745 

1.70 

7.3810 

7.3876 

7.3941 

7.4006 

7.4071 

7.4136 

7.4201 

7.4267 

7.4332 

7.4397 

.71 

7.4463 

7.4628 

7.4693 

7.4659 

7.4724 

7.4789 

7.4855 

7.4920 

7.4986 

7.5061 

.72 

7.5117 

7.5182 

7.5248 

7.5313 

7.5379 

7.6445 

7.  .5510 

7.5576 

7.5641 

7.5707 

.78 

7.5773 

7.6839 

7.5904 

7.6970 

7.6036 

7.6102 

7.6167 

7.6233 

7.6299 

7.6365 

.74 

7.6431 

7.6497 

7.6663 

7.6628 

7.6694 

7.6760 

7.6826 

7.6892 

7.6968 

7.7024 

.76 

7.7091 

7.7157 

7.7223 

7.7289 

7.7855 

7.7421 

7.7487 

7.7554 

7.7620 

7.7686 

.76 

7.7762 

7.7819 

7.7885 

7.7951 

7.8018 

7.8064 

7.8160 

7.8217 

7.8288 

7.8349 

.77 

7.8416 

7.8482 

7.8549 

7.8615 

7.8682 

7.8748 

7.8815 

7.8882 

7.8948 

7.9015 

.78 

7.9081 

7.9148 

7.9215 

7.9281 

7.9348 

7.9415 

7.9482 

7.9648 

7.9615 

7.9682 

.79 

7.9749 

7.9616 

7.9882 

7.9949 

8.0016 

8.0083 

8.0150 

8.0217 

8.0284 

8.0351 
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Tablb  3. — Discharge  arer  a  thm-edged  weir  per  fool  of  <T«8f— ContinnedL 


Hmd/f.feet. 

.OM 

2.8828 

.Ml 

2.3872 

.OM 

2.8917 

•OM 

.004 

.OM 

.OM 

.M7 

.OM    1     .OM 

o.w 

2.8962 

2.4006 

2.4061 

2.4096 

2.4141 

2.4186     2.42a    j 

,81 

2.4276 

2.4821 

2.4866 

2.4411 

2.4456 

2.4601 

2.4646 

2.4601 

2.4686     2.4681 

.82 

2.4727 

2.4772 

2.4817 

Z4862 

2.4908 

2.4968 

2.4999 

2.6044 

2.6069     2.51% 

.83 

2.6180 

2.6226 

2.e2n 

2.6817 

2.6868 

2.6408 

2.5454 

2.6600 

2.6645  1  2.5601 

.84 

2.6637 

2.6688 

2.6728 

2.6774 

2.6820 

2.5866 

2.6912 

2.5068 

2.6004 

2.606O 

.85 

2.6096 

2.614Q 

2.6188 

2.6284 

2.6280 

2.6327 

2.6373 

2.6419 

2.6466 

2.6511 

.86 

2.6668 

2.6604 

2.6660 

2.6697 

2.6748 

2.6790 

2.6886 

2.6888 

2.6929  '  2.0976    ' 

.87 

2.7022 

2.7069 

2.7116 

2.7162 

2.7209 

2.7266 

2.7902 

2.7349 

2.7896     2.7443 

.88 

2.7490 

2.7536 

X7663 

2.7680 

2.7677 

2.7724 

2.7771 

2.7818 

2.7865  !  2.7912 

.89 

2.7969 

2.8007 

2.8064 

2.8101 

2.8148 

2.8196 

2.8248 

2.8290 

2.8887 

2.S365 

0.90 

2.8482 

2.8479 

2.8627 

2.8674 

2.8622 

2.8669 

2.8717 

2.8764 

2.8812     2.8860 

.91 

2.8907 

2.8966 

2.9008 

2.9050 

2.9096 

2.9146 

2.9194 

2.9241 

2.9289     2.9837 

.92 

2.9386 

2.9433 

2.9481 

2.9G29 

2.9677 

2.9626 

2.9673 

2.9721 

2.9769 

2.9817 

.98 

2.9866 

2.9914 

2.9962 

8.0010     3.0068 

1 

8.O107 

8.0166 

3.0208 

z.otsa 

3.0800 

.94 

3.0648 

3.0897 

3.0446 

8.0494     8.0642 

8.0591 

3.0689 

3.0688 

8.0737 

8.0786 

.95 

3.0834 

3.0883 

8.0981 

8.0980     8.1029 

8.1078 

8.1127 

8.1175 

8.1224  .  a.  1273 

.96 

3.1322 

3.1371 

8.1420 

3. 1469  '  3. 1618 

8.1667 

3.1616 

8.1665 

8.1714  [  3.1764 

.97 

3.1813 

3.1862 

8.1911 

8.1960     8.2010 

8.2069 

8.2106 

8. 2166 

8.2207     8.2267 

.98 

3.2806 

3.2366 

8.2406 

8.2464 

8.2604 

8.2J64 

8.2603 

8.2653 

3.2702     3.2762 

.99 

3.2802 

3.2861 

8.2901 

8.2961     8.8001 

8.8061 

3.8100 

8.8150 

8.8200     3.3250 

1.00 

3.3800 

8.8350 

8.8400 

8.8450    8.8600 

3.8550 

3.8600 

3.8660 

8.3700 

8.8751 

.01 

3.3801 

3.8861 

8.8901 

3.8951 

8.4002 

8.4062 

8.4102 

8.4168 

8.4208 

S.4264 

.02 

3.4304 

3.4864 

3.4406 

3.4466     8.4606 

8.4567 

3.4607 

8.4668 

3.4708 

8.4769    ; 

.03 

3.4810 

3.4860 

3.4911 

8.4962  1  3.6018 

8.6068 

8.6114 

3.5166 

8.6216 

3.5067 

.04 

3.6318 

3.6869 

8.6420 

3.6471     3.6622 

8.6673 

8.6624 

3.6676 

8.6728 

8.6777 

.06 

3.6828 

3.6680 

3.6981 

8.6982     3.6038 

8.6065 

8.6186 

8.6187 

8.6289 

8.G290 

.06 

3.6842 

3.6398 

8.6444 

8.6496  •  3.6647 

8.6599 

8.6651 

8.6702 

8.6754 

8.6805 

.07 

3.6867 

3.0909 

3.6960 

3.7012     8.7064 

8.7116 

8.7167 

8.7219 

3.7271     3.7823 

.08 

3.7875 

8.7427 

8.7479 

3.7631     3.7683 

8.7685 

8.7687 

3.7739 

3.7791     3,7843 

.09 

3.7896 

3.7947 

3.8000 

8.8062 

3.8104 

3.8156 

3.8209 

3.8261 

8.8313 

3.8366    : 

1.10 

3.8418 

3.8470 

3.8623 

3.8676 

3.8628 

8.8680 

8.8788 

8.8785 

8.8888 

3.8890    i 

.11 

3.8943 

3.8996 

8.9048 

3.9101 

3.9164 

8.9206 

8.9269 

3.9312 

3.9866     3.9418 

.12 

3.9470 

8.9523 

3.9676 

3.9629 

3.9682 

3.9735 

8.9788 

3.9M1 

S.98M 

3.9947 

.18 

4.0000 

4.0063 

4.0106 

4.0160 

4.0213 

4.0266 

4.0819 

4.0372 

4.0426 

4.0479 

.14 

4.0532 

i.dfm 

4.0639 

4.0692 

4.0746 

4.0799 

4.0863 

4.0906 

4.0960     4.1013 

.16 

4.1067 

4.1120 

4. 1174 

4.1228 

4.1281 

4.1835 

4. 1389 < 

4.1442 

4.1496 

4.1590 

.16 

4  1G04 

4.1667 

4.1711 

4.1766 

4. 1819 

4.19^} 

4.1927 

4.1981 

4.2035 

4.2089 

.17 

4.2143 

4.2197 

4.2251 

4.2305 

4.2369 

4.2413 

4.2467 

4.2522 

4.2576 

4.2690 

.18 

4.2684 

4.2738 

4.2793 

4.2847     4.2901 

4.2966 

4,8010 

4.8066 

4.8119 

4.8173   .' 

.19 

4.3228 

4.3282 

4.3337 

4.8392 

4.8446 

4.8501 

4.8666 

4.3610 

4.3665 

4.8719 

1.20 

4.8774 

4.3829 

4.3883 

4.8938 

4.8998 

4.4048 

4.4108 

4.4158 

i.4212 

4.4267 

.21 

4.4322 

4.4377 

4.4432 

4.4487 

4.4S42 

4.4697 

4.4662 

4.4707 

4.4768 

4.4818 

.22 

4.4873 

4.49^ 

4.4983 

4.6088 

4.6094 

4.6149 

4.6204 

4.6260 

4.6815 

4.6870 

.23 

4.6426 

4.6481 

4.6637 

4.6692 

4.5647 

4.6703 

4.6759 

4.5814 

4.6870 

4.6925 

.24 

4.59R1 

4.6086 

4.6092 

4.6148     4.6208 

4.6259 

4.6816 

4.6871 

4.6427 

4.6482 

.26 

4.6638 

4.6591 

4.6650 

4.6706     4.6762 

1 

4.6818 

4.6874 

4.6980 

4.6986 

4.7042 

.26 

4.7098 

4.7164 

4.7210 

4.7266 

4.7322 

4.7378 

4.7486 

4.7491 

4.7547 

4.7609 

.27 

4.7660 

4.7716 

4.7772 

4.7829 

4.7886 

4.7941 

4.7998 

4.8054 

4.8111 

4.8167 

.28 

4.«ir24 

4.8280 

4.8337 

4.8893 

4.8450 

4.8606 

4.8568 

4.8620 

4.8676 

4.833S 

.29 

4.8790 

4.8847 

4.8903 

4.8960 

4.9017 

4.9074 

4.9181 

4.9187 

4.9244 

4.9901 

TABLES   FOR  OALOULATING   WEIR   DISCHAROE. 


165 


Table  3. — Discharge  over  a  thin-edged  weir  per  foot  of  crefi — Continued. 


Head  H,  feet. 

.000 

.001 

.002 

.oos 

.004 

.005 

.006 

.007 

.008 

.000 

l.SO 

4.9858 

4.9415 

4.9472 

4.9629 

4.9586 

4.9643 

4.9700 

4.9757 

4.9614 

4.9872 

.81 

4.9929 

4.9986 

5.0043 

5.0100 

5.0158 

5.0216 

5.0272 

5.0S80 

5.0387 

5.0144 

.32 

5.0502 

5.0659 

5.0616 

5.0674 

5.0731 

5.0789 

6.0846 

5.0904 

5.0961 

5. 1019 

.38 

5.1077 

5.1184 

5.1192 

5.1249 

5.1807 

5.1366 

6.1423 

5.1480 

6.1538 

6.1596 

.84 

5.1654 

5.1712 

5.1769 

5.1827 

5. 18e»5 

5.1943 

5.2001 

5.0259 

5.2117 

5.2175 

.35 

5.2288 

5.2291 

5.2349 

5.2407 

5.2465 

5.2523 

5.2582 

5.2640 

5.2698 

5.2756 

.86 

5.2814 

5.2873 

5.2981 

5.2989 

5.3048 

5.3106 

5.3161 

5.8223 

5.3281 

5.3340 

.97 

5.8896 

5.8456 

5.3515 

5.8573 

6.8632 

5.3691 

5. 8749 

5.3808 

5.3866 

5.3925 

.88 

5.80S4 

5.4142 

5.4101 

5.4160 

5.4219 

5.42T7 

5.4336 

5.4895 

5.4454 

5. 4513 

.39 

5.4572 

5.4680 

5.4689 

5.4748 

5.4807 

5.4866 

5.4926 

5.4984 

5.5043 

6.5102 

1.40 

5.5162 

5.5221 

5.5280 

5.5339 

5.5898 

5.5457 

5.5516 

6.6676 

5.5685 

5.6694 

.41 

5.5754 

5.5813 

5.5872 

5.5982 

5.-5991 

5.6060 

5.6110 

5.6169 

6.6229 

5.6288 

.42 

5.6348 

5.6407 

5.6467 

5.6526 

6.6586 

5.6646 

5.6706 

5.6766 

5.6825 

5.6884 

.48 

5.6944 

5.7004 

5.7064 

5.7128 

5.7183 

5.7248 

5.7908 

5.7363 

5.7428 

5.7482 

.44 

5.7542 

5.7602 

5.7662 

6.7722 

5.7782 

6.7842 

5.7902 

5.7962 

5.8023 

5.8063 

.45 

5.8148 

5.8208 

5.8268 

5.8828 

5.8384 

5.8444 

5.a'i04 

5.8664 

6.8625 

5.8685 

.46 

5.8745 

5.8806 

5.8856 

5.8926 

5.8987 

5.9047 

5.9108 

5.9168 

5.9229 

5.9289 

.47 

5.9860 

5.9410 

5.9471 

5.9582 

6.9592 

5.9668 

.5.9714 

6.9774 

5.9835 

5.9896 

.48 

5.9957 

6.0017 

6.0078 

6.0189 

6.0200 

6.0261 

6.0322 

6.0382 

6.0443 

6.0604 

.49 

6.0565 

6.0626 

6.0687 

6.0748 

6.0609 

6.0870 

6.0981 

6.0998 

6.1054 

6.1115 

1.60 

6. 1176 

6.1287 

6.1296 

6.1360 

6.1421 

6.1482 

6.1543 

6.1606 

6.1666 

6.1727 

.51 

6.1789 

6.1850 

6.1912 

6.1973 

6.2064 

6.2096 

6.2157 

6.2219 

6.2280 

6.2342 

.52 

6.2404 

6.2465 

6.2627 

6.2588 

6.2660 

6.2712 

6.2773 

6.2885 

6.2897 

6.2959 

.58 

6.3020 

6.8062 

6.3144 

6.3206 

6.3268 

6.3880 

6.8891 

6.3453 

6.3515 

6.3577 

.54 

6.3689 

6.8701 

6.8768 

6.8825 

6.8887 

6.3949 

6.4012 

6.4074 

6.4136 

6.4198 

.55 

6.4260 

6.4822 

6.4385 

6.4447 

6.4509 

6.4571 

6.4634 

6.4696 

6.4758 

6.4821 

.58 

6.4883 

6.4945 

6.6008 

6.5070 

6.5133 

6.5195 

6.5258 

6.5820 

6.5383 

6.5445 

.57 

6.5608 

6.5570 

6.5688 

6.5696 

6.5758 

6.5821 

6.5884 

6.6946 

6.6009 

6.6072 

.58 

6.6185 

6.6198 

6.6260 

6.6328 

6.6386 

6.6449 

6.6512 

6.6576 

6.6638 

6.6701 

.59 

6.6764 

6.6827 

6.6890 

6.6958 

6.7016 

6.7079 

6.7142 

6.7205 

6.7268 

6.7881 

1.60 

6.7894 

6.7458 

6.7521 

6.7584 

6.7647 

6.7711 

6.7774 

6.7837 

6.7901 

6.7964 

.61 

6.8027 

6.8091 

6.8154 

6.8217 

6.8281 

6.8844 

6.8406 

6.8471 

6.85^ 

6.8598 

.62 

6.8662 

6.8726 

6.8789 

6.8858 

6.8916 

6.8980 

6.9044 

6.9108 

6.9171 

6.9285 

.68 

6.9299 

6.9863 

6.9426 

6.9490 

6.9654 

6.9618 

6.9682 

6.9746 

6.9810 

6.9874 

.64 

6.9987 

7.0001 

7.0065 

7.0129 

7.0193 

7.0258 

7.0322 

7.0386 

7.0450 

7.0514 

.65 

7.0578 

7.0642 

7.0706 

7.0771 

7.0835 

7.0899 

7.0968 

7.1028 

7.1092 

7.1156 

.60 

7.1221 

7.1285 

7.1349 

7.1414 

7.1478 

7.1643 

7.1607 

7.1672 

7.1736 

7.1801 

1     .67 

7.1865 

7.1980 

7.1994 

7.2059 

7.2124 

7.2188 

7.2253 

7.2318 

7.2382 

7.2447 

.68 

7.2512 

7.2576 

7.2641 

7.2706 

7.2771 

7.2836 

7.2901 

7.2965 

7.3080 

7.3095 

1     .69 

7.8160 

7.3225 

7.3290 

7.8355 

7.3420 

7.3485 

7.3660 

7.3615 

7.8680 

7.8745 

1.70 

7.3810 

7.3876 

7.8941 

7.4006 

7.4071 

7.4136 

7.4201 

7.4267 

7.4832 

7.4397 

.71 

7.4468 

7.4528 

7.4598 

7.4659 

7.4724 

7.4789 

7.4865 

7.4920 

7.4986 

7.5051 

'     .72 

7.5117 

7.5182 

7.5248 

7.5313 

7.5379 

7.5445 

7.5610 

7.5576 

7.6641 

7.5707 

1     .78 

7.5778 

7.5839 

7.5904 

7.5970 

7.6036 

7.6102 

7.6167 

7.6233 

7.6299 

7.6365 

.74 

7.6431 

7.6497 

7.6563 

7.6628 

7.66M 

7.6760 

7.6826 

7.6892 

7.6968 

7.7024 

'     .75 

7.7091 

7.7157 

7.7223 

7.7289 

7.7356 

7.7421 

7.7487 

7.7554 

7.7620 

7.7686 

.76 

7.7752 

7.7819 

7.7886 

7.7951 

7.8018 

7.8064 

7.8160 

7.8217 

7.8283 

7.8349 

.77 

7.8416 

7.8482 

7.8549 

7.8615 

7.8682 

7.8748 

7.8815 

7.8882 

7.8948 

7.9015 

.78 

7.9081 

7.9148 

7.9215 

7.9281 

7.9348 

7.9416 

7.9482 

7.9548 

7.9615 

7.9682 

.79 

7.9749 

7.9816 

7.9882 

7.9949 

8.0016 

8.0068 

8.0160 

8.0217 

8.0284 

8.0851 
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Tablb  3. — Discharge  over  a  thin-edged  weir  per  fool  of  cretl — Continned. 


I 

HMd  If,  feet. 

8.0418 

•Ml 

•tot 

.•M 

.004 

8.0886 

.OM 

.666 

.007 

.666 

.m 

1.80 

8.0485 

8.0662 

8.0619 

8.0758 

8.0620 

8.0688 

8.0966 

8.102 

.81 

8.1089 

8.1166 

8.1228 

8.1291 

8.1856 

8.1425 

8.1488 

8.1560 

8.1627 

8.169^ 

.82 

8.1782 

8.1829 

8.1897 

8.1984 

8.2082 

8.2099 

8.2167 

8.2284 

8. 2802 

8.2369 

.83 

8.M37 

8.2504 

8. 2572 

8.2640 

8.2707 

8.2775 

8.2842 

8.2910 

&2978 

8.994^. 

.84 

8.8113 

8.8181 

8.8249 

8.8817 

8.8885 

8.3462 

8.8520 

8.8568  , 

8.86S6 

8.S724 

.86 

8.8792 

8.3880 

8.8828 

8.8996 

8.4064 

8.4182 

8.4200 

8.4268 

8.4SS6' 

8.4«M 

.86 

8.4472 

8.4540 

8.4806 

8.4677 

8.4745 

8.4818 

8.4881 

8.4949 

8.6018' 

8.50» 

.87 

8.5164 

8.5228 

8.5291 

8.6860 

8.5428 

8.5496 

8.6664 

8.5633 

8.5701 

.  8.57n) 

.88 

8.5838 

8.5007 

8.8875 

8.8044 

8.6112 

8.6181 

8.6250 

a  6818 

8.6387 

8.6M 

.89 

8.6624 

8.6608 

8.6681 

8.6780 

8.6799 

8.6868 

8.6086 

8.7005 

8.7074 

8.714$ 

1.90 

8.7212 

8.7281 

8.7849 

8.7418 

8.7487 

8.7566 

8.7625 

8.7694 

8.7763 

8.792 

.91 

8.7901 

8.7970 

8.8089 

8.8106 

8.8177 

8.8246 

8.8316 

8.8386 

8.8454 

8.  {as 

.92 

8.8592 

8.8682 

8.8781 

8.8800 

8.8869 

8.8968 

8.9008 

8.9077     8.9147 

8.9216 

.98 

8.9285 

8.9655 

8.9424 

&94M 

8.9668 

8.9683 

8.9702 

8.9772 

8.9841 

&9911 

.94 

8.9980 

9.0060 

9.0119 

9.0189 

9.0260 

9.0628 

9.0698 

9.0468 

9.0687 

9.06R 

.96 

9.0677 

9.0747 

9.081C 

9.0886 

9.0966 

9.1026 

9.1096 

9.1165 

9.12S5 

9.1»5 

.96 

9.1875 

9.1445 

9.1515 

9.1665 

9.1656 

9.1725 

9.1796 

9.1866 

9.1985 

9.»0» 

.97 

9.2075 

9.2146 

9.2216 

9.2286 

9.2866 

9.2426 

9.2496 

9.2567 

9.2637 

9.2?07 

.98 

9.2777 

9.2848 

9.2918 

9.2968 

9.8059 

9.3129 

9.8199 

9.3270 

9.3340 

94411 

1            'W 

9.8481 

9.8568 

9.8022 

0.3896 

9.8768 

9.8884 

0.8904 

9.8075 

9.4045 

9.4116 

2.00 

9.4187 

9.4257 

9.4S28 

0.4899 

9.4409 

9.4540 

9.4611 

9.4682 

9.4782 

.    9.483 

1            .01 

9.4894 

9.4965 

9.6086 

9.5106 

9.6177 

9.5248 

9.5819 

9.6880 

9.5461 

9.»Si 

1            .02 

9.5003 

9.5674 

9.5745 

9.6816 

9.5887 

9.6968 

9.6029 

9.6100 

9.6171 

9.fi2^ 

!           .03 

9.6314 

9.6885 

9.6456 

9.6627 

9.6609 

9.6670 

9.6741 

9.6812 

9.6884 

1 

9.69% 

.04 

9.7026 

9.7098 

9.7109 

9.7240 

9.7812 

9.7883 

9.7455 

9.7626 

9.75W 

9.7€e> 

.05 

9.7741 

9.7812 

9.7884 

9.7966 

9.8027 

9.8096 

9.8170 

9.8242 

9.8813 

9-©« 

1           .06 

9.8457 

9.8638 

9.8800 

9.8672 

9.8744 

9.8815 

9.8887 

9.8960 

9.9031 

9.9103 

.07 

9.9174 

9.9246 

9.9818 

9.9690 

9.9462 

9.9634 

9.9606 

9.9678 

9.9750 

9.»c: 

.08 

9.9894 

9.9966 

10.004 

10.011 

10.018 

10.026 

10.068 

10.040 

10.047 

mow , 

.09 

10.062 

10.009 

10.076 

10.088 

10.090 

10.096 

10.105 

10.112 

10.119 

10.  LT 

2,10 

10.134 

10. 141 

10.146 

10.166 

10.168 

10.170 

10.177 

10.185 

10.192 

.  10.  W 

.11 

10.206 

10.214 

10.221 

10.228 

10.285 

10.248 

10.260 

10.257 

10.264 

IdTi 

.12 

10.279 

10.286 

10.296 

10.801 

10.806 

10.815 

10.828 

10.380 

10.387 

10.S44 

.13 

10.862 

10.359 

10.866 

10.874 

10.881 

10.388 

10.896 

10.403 

10.410 

ia4i: 

.14 

10.425 

10.432 

10.438 

10.447 

10.454 

10.461 

10.469 

10.476 

ia48a 

10.4»1 

.15 

10.498 

10.505 

10.513 

10.520 

10.627 

10.535 

10.542 

10.649 

10.557 

*  ia564 

.16 

10.671 

10.579 

10.586 

10.698 

10.601 

10.608 

10.615 

10.623 

10.630 

19.  fX 

.17 

10.645 

10.652 

10.659 

10.667 

10.674 

10.682 

10.689 

10.606 

10.704 

lO.Tn 

.18 

10. 718 

10.726 

10.733 

10.741 

10.748 

10.755 

10.768 

10,770 

10.777 

10.'?c 

.19 

10.792 

10.800 

10.807 

10.814 

10.822 

10.829 

10.887 

10.844 

10.851 

laN^ 

2.20 

10.866 

10.874 

10.881 

10.888 

10.896 

10.903 

10.911 

10.918 

10.926 

10. »: 

.21 

10.940 

10.948 

10,965 

10.963 

10.970 

10.978 

10.985 

10.992 

11.000 

11.  »• 

.22 

11.C15 

11.022 

11.030 

11.037 

11.045 

11.062 

11.060 

11.067 

11.074 

1L(^; 

.23 

11.089 

11.097 

11.104 

11.112 

11.119 

11.127 

11.184 

11.141 

11. 149 

11.  IM 

1 

.tt4 

11.164 

11. 171 

11.179 

11.186 

11.104 

U.201 

U.200 

11.216 

11.224 

lll-S 

.25 

11.239 

11.246 

11.254 

11.261 

11.269 

11.276 

11.284 

11.291 

11.299 

;  11.  s* 

.26 

11.314 

11.821 

11.829 

11.836 

11.844 

11.851 

11.869 

11.866 

11.374 

'  ll.^. 

.27 

11.389 

11.896 

11.404 

11.412 

11.419 

11.427 

11.434 

11.442 

11.449 

•a46T 

.28 

11.464 

11.472 

11.479 

11.487 

11.494 

11.602 

11.610 

11.517 

11.525 

<  ILSS 

.29 

11.540 

11.547 

11.566 

11.662 

11.570 

11.578 

11.685 

11.608 

1L600 

'1L6* 
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Table  3. — Discharge  over  a  thin-edged  weir  per  foot  of  crest — Continued. 


Header,  feet. 

.000 

11.615 

.001 

11.628 

.002 

.oos 

.004 

11.646 

.005 

11.653 

.006 

2.30 

11.631 

11.638 

11.661 

.31 

11.691 

11.699 

11.706 

11. 714 

11.722 

11.729 

11.737 

1    .32 

11.767 

11.775 

11.783 

11.790 

11.798 

11.805 

11.813 

!     .33 

11.843 

11.851 

11.859 

11.866 

11.874 

11.882 

11.889 

1     .34 

11.920 

11.927 

11.936 

11.943 

11.960 

11.958 

11.966 

1     .85 

11.996 

12.004 

12.012 

12.019 

12.027 

12.036 

12.042 

.86 

12.073 

12.081 

12.088 

12.096 

12. 104 

12.111 

12.119 

.37 

12.150 

12. 157 

12.166 

12. 173 

12. 181 

12.188 

12.196 

.38 

12.227 

12.234 

12.242 

12.250 

12.258 

12.265 

12.273 

.39 

12.304 

12.312 

12.819 

12.327 

12.835 

12,842 

12.380 

2.40 

12.381 

12.389 

12.397 

12.404 

12.412 

12.420 

12.428 

.41 

12.459 

12.466 

12.474 

12.482 

12.490 

12.497 

12.605 

.42 

12.536 

12.544 

12.552 

12.66(» 

12.567 

12.576 

12.683 

.43 

12.614 

12.622 

12.630 

12.637 

12. 645 

12.653 

12. 661 

.44 

12.692 

12.700 

12. 708 

12.715 

12.723 

12.731 

12.739 

.46 

12.770 

12.778 

12.786 

12.794 

12.801 

12.809 

12.817 

.46 

12.848 

12.856 

12.864 

12.872 

12.880 

12.888 

12.895 

.47 

12.927 

12.935 

12.942 

12.950 

12.958 

12.966 

12.974 

.48 

1 

18.005 

18.013 

13.021 

13.029 

13.037 

13.045 

13.063 

.49 

18.084 

18.092 

13.100 

13.108 

13. 116 

13.1-24 

13. 131 

2.50 

18.163 

13. 171 

13. 179 

18. 187 

13.195 

13.202 

18.210 

.51 

13.242 

13.250 

13.258 

18.266 

13.274 

13.282 

18.290 

.52 

18.821 

13.329 

18.387 

13.345 

13.363 

13.361 

13.869 

1     .53 

13.401 

18.409 

13.417 

13.424 

13.432 

13.440 

13.448 

.54 

13.480 

13.488 

13.496 

13. 504 

13.612 

13.520 

13.528 

..Vi 

18.560 

13.568 

13. 576 

13.584 

13.502 

13.600 

13.608 

1     .56 

13.640 

18.648 

13. 656 

13.6&4 

13.672 

18.680 

f3.688 

.57 

13.720 

13.728 

13.736 

13.744 

13. 752 

13.760 

13.768 

.68 

13.800 

13.808 

13.816 

13.824 

13.832 

13.840 

13.848 

.59 

18.880 

13.888 

13.896 

13.904 

13.912 

13.920 

13.928 

2.60 

18.961 

13.969 

18.977 

13.985 

13.993 

14.001 

14.009 

.61 

14.041 

14.049 

14.067 

14.065 

14.074 

14.082 

14.090 

.62 

14.122 

14.130 

14.138 

14. 146 

14.154 

14. 162 

14.171 

.63 

14.203 

14.211 

14. 219 

14.227 

14.235 

14.243 

14.252 

.64 

14.284 

14.292 

14.300 

14.308 

14.316 

14.325 

14.333 

.65 

14.356 

14.373 

14.382 

14.390 

14.398 

14.406 

14.414 

.66 

14. 447 

14.455 

14.463 

14.471 

14. 479 

14.487 

14.496 

.67 

14.528 

14.536 

14.545 

14. 553 

14.561 

14.569 

14.577 

.68 

14.610 

14.618 

14. 626 

14.6:m 

14.643 

14.651 

14.659 

.69 

14.692 

14.700 

14.708 

14.716 

14. 725 

14.733 

14.741 

2.70 

14.774 

14.782 

14.790 

14.798 

14.807 

14.815 

14.823 

.71 

14.856 

14.864 

14.872 

14.881 

14.889 

14.897 

14.905 

.72 

14.938 

14.946 

14. 955 

14. 96;^ 

14.971 

14.979 

14.988 

.73 

15.021 

15.029 

15.037 

15.045 

15.054 

15. 062 

15.070 

.74 

15.  lo:) 

15. 112 

15. 120 

15.  las 

15. 136 

15.146 

15.153 

.75 

15.186 

15.194 

15.203 

15.211 

15.219 

15.227 

15.236 

.76 

16.269 

15.277 

15.285 

15.294 

15.302 

15.310 

15.319 

.77 

15. 352 

15.360 

15. 369 

15. 377 

15. 38.5 

15.394 

15. 402 

.78 

15.435 

15.443 

15.452 

15. 460 

15. 468 

15.477 

15.  485 

.79 

15. 519 
00—07 

15. 527 
1(5 

15.535 

15.  .>44 

15. 552 

15.660 

15.569 

IKR  2 

.007 

11.669 

.OOS 

.009 

11.676 

11.684 

11. 744 

11.752 

11.760 

11.821 

11.828 

11.836 

11.897 

11.904 

11.912 

11.973 

11.981 

11.989 

12.050 

12.058 

12.065 

12.127 

12.134 

12.142 

12.204 

12.211 

12.219 

12.281 

12.288 

12.296 

12.358 

1 

12.366 

12.873 

12.486 

12.443 

12.461 

12.513 

12.521 

12.528 

12.591 

12.598 

12.606 

12.669 

12.676 

12.684 

12.747 

12.754 

12.672 

12.825 

12.833 

12.840 

12.903 

12.911 

12.919 

12.982 

12.990 

12.997 

13.060 

13.068 

13.076 

13.139 

13. 147 

13.166 

13.218 

13.226 

18.234 

13.297 

13.305 

13.313 

13.377 

18.386 

13.393 

13.456 

18.464 

13.472 

13.636 

18.644 

18.662 

13.616 

13.624 

13.632 

13.696 

13.704 

13.712 

13.776 

13. 7W 

18.792 

13.856 

13.864 

13.872 

13.936 

13.944 

13.953 

14.017 

14.026 

14.033 

14.098 

14.106 

14.114 

14.179 

14. 187 

14. 195 

14.260 

14.268 

14.276 

14.341 

14.349 

14.357 

14.422 

14.430 

14.438 

14.504 

14.612 

14.520 

14.685 

14.594 

14.602 

14.667 

14.675 

14.684 

14.749 

14. 757 

14.766 

14.831 

14.839 

14.848 

14.913 

14.922 

14.980 

14.996 

15.004 

15.012 

15.078 

15.087 

15.095 

15. 161 

15. 169 

15.178 

15.244 

15.252 

15.261 

15.327 

15.335 

15.844 

16.410 

15.419 

15.427 

16. 4M 

15. 502 

15.510 

15.577 

15.585 

15.594 
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Table  3. — Discharge  over  a  thin-edged  weir  per  fool  of  crest — Continued. 


I 

Heftd  H,  feeti 

.000 

15.602 

.001 

15.610 

.00« 

.000 

.004 

15.635 

.006 

.000 

.007 

.008 

.000 

2.80 

1 

15.619 

16.627 

15.644 

15.662 

15.661 

16.663 

L*»-677 

.81 

15.686 

15.694 

15.702 

j 

15.711 

16.719 

15.?28 

15.736 

16.744 

15.753 

15.761 

.82 

15.769 

15.778 

15.786 

15.795 

15.803 

15.811 

16.820 

15.828 

15.837 

15.845 

.83 

15.853 

15.862 

15.870 

16.879 

15.887 

15.895 

15,901 

15.912 

16.921 

15.929 

.M 

15.938 

15.  M6 

16.954 

15.963 

15.971 

15.980 

15.988 

16.997 

10.005 

16.013    ■ 

.85 

16.022 

16.090 

16.080 

16.017 

16.066 

16.064 

16.072 

16.061 

16.069 

16.098    1 

.M 

16.106 

16. 115 

16.123 

16.132 

16.140 

16  148 

16. 157 

16.165 

16. 174 

16.182 

.« 

16. 191 

16.199 

16.206 

16.216 

16.225 

16.233 

16.242 

16.250 

16.258 

16.267 

•  nW 

16.275 

16.284 

16.292 

16.301 

16.309 

16.318 

16.326 

16.336 

16.343 

16.352 

.89 

16.360 

16.369 

16.377 

16.886 

16.394 

16.403 

16.411 

16.420 

16.428 

16.437 

2.90 

16.445 

16.464 

16.462 

16.471 

16.479 

16.488 

16.496 

16.506 

16.513 

1&522    > 

.91 

16.530 

16.539 

16.547 

16.556 

16.565 

16.573 

16.582 

16.590 

16.699 

16.607 

.92 

16.616 

,  16.624 

16.633 

16.641 

16.650 

16.658 

16.667 

16.675 

16.684 

16.693 

.93 

16. 701 

16.710 

1  16.718 

16.727 

16.735 

16.744 

16.752 

16.761 

16.770 

16,778 

.94 

16. 787 

16.795 

,  16.804 

16.812 

16.821 

16.830 

16.838 

16.847 

16.855 

16.S64 

.95 

16.872 

16.881 

16.890 

16.896 

16.907 

16.915 

16.924 

16.932 

16.  Wl 

16.960 

.96 

16.958 

16.967 

16.975 

16.964 

16.993 

17.001 

17.010 

17.018 

17.027 

17.086 

.97 

17.044 

17.063 

17.062 

17.070 

17.079 

17.087 

17.096 

17. 105 

17.113 

17,122 

.98 

17.130 

'  17.139 

17.148 

17.156 

17.165 

17. 174 

17.182 

17.191 

17.199 

17.206 

.99 

17.217 

17.225 

17.234 

17.243 

17.251 

17.260 

17.269 

17.277 

17.286 

17.296 

3.00 

17.3083 

1 

1 

1 

1 

■ 

1 

Table  4. — Discharge  over  a  thin-edged  weir  per  foot  of  crest. 


Head 
U,  feet. 

0.0 

.00 

0.0000 

.01 

.0« 

.00 

.04 

0.0266 

.06 

0.0372 

1 

.00 

.07 

.08 

.00 

0.0033 

0.0094 

0.0173 

0.0489 

0.0617 

0.0753 

a0699 

.1 

.1053 

.  1215 

.1384 

.1561 

.1744 

.1935 

.2131 

.2334 

.2543 

.Z7S6 

.2 

.2978 

.3205 

.3436 

.8673 

.8915 

.4162 

.4415 

.4672 

.4934 

.saoo 

.3 

.5472 

.5748 

.6028 

.6313 

.6602 

.6895 

.7193 

.7496 

.7800 

.sue 

.4 

.8424 

.8742 

.9084 

.9390 

.9719 

1.0052 

1.0389 

1.0730 

1.1074 

1.1422 

.5 

1.1773 

1.2128 

1.2487 

1.2849 

1.3214 

1.8583 

1.3955 

1.4330 

1.4709 

1.5061 

'           .6 

1. 5476 

1.5865 

1.6257 

1.6652 

1.7060 

1.7451 

1.7856 

1.8262 

1.8673  . 

1.9066 

1.9503 

1.9922 

2.0344 

2.0770 

2.1196 

2.1629 

2.2063 

2.2500 

2.2940  1 

2LS382 

.8 

2.3828 

2.4276 

2.4?27 

2.5180 

2.5637 

2.6096 

2.6558 

2.7022 

2.7490 

Z7959 

.9 

2.8432 

2.8907 

2.9385 

2.9865 

3.0348 

3.0884 

3.1322 

3.1813 

3.2906 

S.28QS 

1.0 

3.3300 

3.3801 

3.4304 

3.4810 

8.5818 

3.5828 

3.6342 

3.6857 

.3.7375 

3w789$   < 

1.1 

3.8418 

3.8943 

3.9470 

4.0000 

4.a532 

4.1067 

4.1604 

4.2143 

4.23Si 

4.3SS 

1.2 

4.3774 

4.4322 

4.48T3 

4.5426 

4.5961 

4.6538 

4.7098 

4.7660 

4.8224 

4.8790 

1.3 

4.9358 

4.9929 

5.0502 

5.1077 

5.1654 

5.2283 

6.2814 

6.3396 

6.3964 

6.4572 

1.4 

5. 5162 

5. 5754 

5.6348 

5.6944 

5.7542 

5.8143 

5.8746 

5.9350 

5.9967 

6.0665 

1.5 

6. 1176 

6. 1789 

6.2404 

6.3020 

6.3638 

6.4260 

6.4883 

6.5506 

6.6185 

6.67SI 

L6 

6.7394 

6.8027 

6.8662 

6.9299 

6.9937 

7.0678 

7.1221 

7.1865 

7.2512 

7.3160 

1.7 

7.3810 

7.4463 

7.5117 

7,5778 

7.6431 

7.7091 

7.7752 

7.8416 

7.9081 

7.9749 

'         1.8 

8.0418 

8.1689 

8. 1762 

8.2487 

8.8118 

8.8792 

8.44?2 

8.5154 

.    8.5838 

&66^ 

1.9 

S.  7212 

8.7901 

H.  8592 

H.928.'S 

8.9980 

9. 0077 

P.  1375 

9.2075 

8.2777 

9.8481 
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Table  4. — Discharge  over  a  thin-edged  weir  per  foot  of  crest — Continued. 


Head 
H,  feet. 

.00 

9.4187 

.01 

.08 

9.560:) 

.OS 

9.6314 

.04 

9.7026 

.06 

_ 

9. 7741 

.06 

9.&457 

.07 

9.9174 

.08 

9.9894 

.09 

2.0 

9.4894 

10.0620 

2.1 

10.1340 

10.2060 

10.2790 

10.a')20 

10.4260 

10.4980 

10.5710 

10.6450 

10.7;8J 

10.7920 

2.2 

10.8660 

10.9400 

11.0150 

11.0890 

11.1640 

11.2390 

11.3140 

11.8890 

11.4640 

11.5100 

2.3  1  11.6160 

11.6910 

11.7670 

11.8430 

11.9200 

11.9960 

12.0730 

12.1600 

12.2270 

1-2.3040 

2.4 

12.3810 

12.4590 

12.6360 

12.6140 

12.6920 

12.7700 

12.8480 

12.9270 

13.0060 

18.0840 

2.5  i  iai630 

13.2480 

18.3210 

18.4010 

18. 4800 

13.5600 

12.6100 

13.7200 

• 

13.8000 

13.8800 

2.6 

13.9610 

14.0410 

14.1220 

14.2030 

14.2840 

14.3650 

14.4470 

14. 5280 

14.6100 

14.6920 

2.7  1  14.7740 

14.8560 

14.9880 

15.0210 

15.1030 

15.1860 

15.26X) 

15. 3520 

16.4350 

15.5190 

2.8 

15.6020 

15.6860 

15.7690 

15.8>30 

15.9380 

16.0220 

16.1060 

16. 1910 

16.2750 

16.8600 

2.9 

16.4450 

16.6800 

16. 6160 

16.7010 

16.7870 

16.8720 

16.9680 

17.0440 

17.1300 

17. 2170 

8.0 

17.3028 

17.3899 

17.46f8 

17.5634 

17.6503 

17.7376 

17.8248 

17. 9124 

18.0000 

18.0876 

8.1 

18.1764 

18.26M 

18.8516 

18.4399 

18. 5285 

18.6170 

18.7056 

18. 7945 

18.8838 

is.vm 

3.2 

19.0619 

19. 1515 

19.2410 

19.3307 

19.4206 

19.5105 

19.6007 

19.6910 

19.7812 

19.8718 

8.3 

19.9624 

20.0538 

20.1442 

20.2354 

20.3267 

20.4179 

20.5095 

'20.6011 

20.6930 

20. 7849 

1    3.4 

20.8777 

20.9690 

21.0613 

21.1538 

21.2464 

21.8390 

21.4319 

21. 5248 

21.6180 

21.7113 

3.5  1  21.8045 

21.8980 

21.9917 

22.0856 

22.17ft'> 

• 

22.2734 

22.3677 

22.4618 

22. 55(4 

22.6510 

3.6  '  22.7456 

22.8405 

22.9854 

28.0306 

•23.1259 

23.2211 

28.3167 

23.4122 

28.5081 

23.6040 

3.7  !  23.6999 

23.7962 

23.8924 

23.9887 

24.0852 

24. 1818 

24.2787 

24.8756 

24. 4728 

24.6697 

3.8  1  24.6673 

24.7645 

24.8621 

24.9600 

25.a576 

25.  LVv5 

25.2687 

25.8620 

26.4502 

25.6488 

3.9 

25.6473 

25.7459 

25.8748 

25.9437 

26.0429 

26.1422 

26.2414 

26.3410 

26.4405 

26.5401 

4.0 

26.6400 

26.7899 

26.8101 

26.94C4 

27.0406 

27. 1412 

27.2417 

27.8423 

27.4432 

27.5411 

4.1 

27.6458 

27.7466 

27.8478 

27.9494 

28.0509 

28.1525 

28.2544 

28.3663 

28.4582 

2».6604 

4.2 

28.6626 

28.7662 

28.8678 

28.9703 

29.0732 

29. 1761 

29.2790 

29.3823 

29.4856 

29.5890 

4.3 

29.6926 

29.7962 

29.9001 

30.0040 

30.1079 

30.2118 

30.8163 

30.4205 

30.6251 

30.6297 

4.4 

30.7842 

30.8391 

30.9440 

31.0493 

31.1545 

31.2597 

31.3649 

81.4705 

81.5764 

31. 6820 

4.5 

81. 7878 

31.8941 

32.0003 

32.1066 

32.2128 

32.3198 

.32. 4259 

32.6324 

82.6398 

82.7462 

4.6 

32.8534 

82.9607 

33.0679 

33.1756 

33.2830 

83.3906 

38.4985 

33.6064 

33.7143 

33.8226 

4.7  33.9907 

34.0873 

34. 1475 

34. 2560 

34.8646 

84.4735 

84.5824 

34.6913 

34.8005 

34.9097 

4.8  35.0193 

85.1288 

35.2354 

35.3480 

35. 4578 

35.56n 

35.6780 

35.7882 

8').  89^ 

36.0086 

4.9 

36.1182 

36.2297 

36.8406 

86.4516 

36.5624 

86.6786 

36.7845 

36.8961 

37.0073 

87.1188 

6.0 

37.2804 

87.3428 

37.4542 

37.6661 

37.6783 

37.7906 

37.9027 

38.0163 

38.1275 

88.2404 

6.1 

38.3529 

38.4658 

3^5787 

38.6919 

8S.8062 

38. 9184 

39.0819 

89.1456 

89.2691 

89.3726 

6.2 

39.4865 

89.6004 

39.7146 

89.8288 

89.9130 

40.0576 

40. 1718 

40.2867 

40.4012 

40.6161 

6.3 

40.6310 

40.7462 

40.6281 

40.9766 

41.0919 

41.2074 

41.3230 

41.4386 

41.6544 

41.6708 

5.4 

41.7866 

41.9024 

42.0186 

42.1852 

42.2.517 

42.8683 

42.4848 

42.6017 

42. 7186 

42.8365 

5.6 

42.9528 

43.0700 

48.1871 

48.3043 

43.4219 

42.5894 

43.6673 

43. 7752 

48.8931 

44.0109 

5.6 

44.1292 

44.2474 

44.8659 

44.4845 

44.6030 

44. 7216 

44.8404 

44.9593 

45.0782 

45.1974 

5.7 

45.8166 

45. 4859 

45.5554 

45. 6746 

46.7945 

45.9140 

46.0339 

46.1538 

46.2740 

46.8989 

5.8 

46.5141 

46.6347 

46. 7562 

46.8757 

46.99f3 

47. 1172 

47.2380 

47.3589 

47. 4798 

47.6010 

5.9 

47.7226 

47.8438 

47.9653 

48.0869 

48.2084 

48.3303 

48. 4522 

48. 5744 

48.6963 

48.8185 

6.0 

48.9407 

49.0632 

49.1858 

49.3083 

> 

48.4312 

49.5537 

49.6766 

49.7999 

49.9230 

50.0462 

6.1 

50.1694 

50.2930 

60.4162 

50.5401 

50.6637 

50.7875 

50.9114 

51.0356 

51.1595 

51.2887 

6.2 

51.4082 

51.5324 

51.6570 

51. 7818 

51.9034 

52.0318 

.52. 1531 

52.2818 

62.4062 

62.5314 

6.3 

52.6570 

62.7822 

52.9077 

53.0336 

53. 1591 

68.2850 

53. 4109 

53.5871 

53.6630 

53.7892 

6.4 

58.9157 

54.0419 

54.1684 

54.2950 

54. 4219 

54.5487 

54.6756 

54.8025 

54.9297 

56.0669 

6.5 

55.1832 

56.3116 

65.4392 

55. 5667 

55.6943 

65.8221 

55.9500 

56.0779 

66.2061 

56.3848 

6.6 

56.4625 

66.5910 

66.7192 

56. 8478 

56.9766 

57.1056 

57.2340 

57.3233 

57.4921 

57. 6213 

6.7 

57.7505 

57.8801 

58.0093 

58.1388 

68.2687 

58.3982 

58. 5281 

58.6680 

58. 7882 

58.9180 

6.8 

59.0482 

59.1788 

59. 9090 

59.4428 

59. 5700 

69.7009 

59.8314 

59.9623 

60.0935 

60.2244 

6.9 

60.3556 

60.4868 

60.6183 

60.7499 

60.8814 

6L0129 

61. 1445 

61.2763 

61.4082 

61.5404 
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Table  4. — Dittcharge  over  a  thin-edged  weir  per  foot  ofcred — Continued. 


Head 
H,  feet. 

.00      j 

.01 

.02 

61.9370 

.OS 

62.0692 

.04 

.0, 

.06 

62.4671 

.07 

.08 

i 

-Of 

7.0 

61.6736 

61.8048 

62.2017 

62.3343 

62.6000 

62.7329     62.8667    < 

7.1 

62.99H6 

63.1318     63.2650 

63.3992 

63. 6317 

63.6653     63.7991  i  63.9327  | 

64.0665     64.3004 

7.2 

64.3343 

64.46H5 

64.6027 

64.7369 

618711 

6.5.0066     65.1268 

65.2750 

65.4095     65.5444 

7.3 

66.6793 

66.8145  ;  65.9498 

66.0846 

66.2197 

66.3562 

66.4908 

66.6263 

66.7618     fifi-WTT 

7.4     67.0336     67.1694     67.3063 

1 

67.4416 

67.5777 

67.7139 

67.8504     67.9869 

68.1235  .  GK.2600 

7.  ft     6A.3969     68.5337 

68.6706 

68.8078 

68.9447 

69.0818 

69.2794     69.3666 

69.4941     69.6316 

7.6     69.7695     69.9070 

70.0449  '  70.1827 

70.3209 

70.4591 

70.5973     70.7356 

70.8737     71,0r23 

7.7  ;  71.1508     71,2896 

71.4282 

71.5670 

71.7069 

71.8451 

71.9843     72,1235 

7!2.2627 

72.4743 

7.H     72.6414  .  72.6809 

1 

72.8208 

72.9603 

73.1002 

73.2400 

73.3802     73.6201 

73.6603     TiSOOS 

7.9     73.9410     74.0816     74,2220 

74.3626 

74.603] 

74.6489 

74.7848 

74.9260 

75.0669     7^.261*1 

8.0     76.3492 

75.4908  ;  75.6320 

75.7735 

75.9180 

76.0569 

76. 1987 

76.3406 

76.4834     76.624r^ 

8. 1     76. 7666     76. 9087     77.  W09     77. 1934 

1 

77.3860 

77.4784 

77.6210     77.7638 

77. 9067     78. 0496 

8.2     78.1924     78.3356     78.4788     78.6220 

78. 7656 

78.9087 

79.0522  ,  79.1967     79.r$dB     79.4^ 

8.3     79.6273 

79.7711     79.9163  \  W.0692 

80.2034 

80.8479     80.4921 

80.6366  ,  80.7811      80.9^) 

8.4     81.0706 

81.2154     81.3602  1  81.5064  '  81.6503 

j                                  1 

81.7965     81.9406 

82.0862 

82.2314     82.3rrc© 

8.6     «2.5224 

82.6682     82.8141     82.9600     83.1058 

83.2517     83.3979 

1 

83.5440     83.69U2     83L8Si>< 

8.6  ■  83.9833 

84.1298     84.2763  j  84.4228  ,  84.5697 

84.7166     84.8634  |  85.0106 

85.1578  :  85.  ao^*- 

8.7     85.4521 

85.6996     85.7472 

85.8947 

8S.0456 

86.1897 

86.3876 

86.4864 

86.6396     86->I?i 

8.8     W19297 

87.0778     87.2254 

87. 3745 

87.6231 

87.6716 

87.8204 

87.9689 

88.1178     88.2S6I5 

8.9     88.4192 

88.6647 

88.7139 

88.8a« 

89.0126 

89. 1617 

89.3113     89.4608 

89.6108     88.7602 

9.0  '  89.9100 

90.0699 

90.2064 

90.3599 

90.5101 

90.6602 

1 
90.4778  i  90.9609 

1 

91.1115     91.2fta» 

9.1 

91. 4126 

91.5633 

91. 7142 

91.8650  ;  92.0159 

92. 1671 

92.3183  .  92.4694 

92.6306  \  92,T?I. 

9.2  '  92.9237 

93.0782 

93.2267 

93.3785  !  93.6804 

98.6822 

93.8341  '  93.9863 

94.13S4 

94-2a>. 

9.3 

94.4428 

91.6950 

94.7475 

94.9000 

95.0629 

95.2054 

96.&'582     96.5111  |  95.6CSI) 

95.  sit; 

9.4  1  95.9703 

96.1234 

96.2766 

96.4298  '  96.5833 

96.736S 

96.8903     97.0442     97. 1977  '  97.  S-M^ 

9. 5     97. 6057 

97.6696 

97.8138 

97.9679 

98.1021 

98.2763 

98.4808  '  98.5858     98.7398  .  98.  S>94:5 

9.6     99.(M92 

99.2040 

99.3689 

99.5141     99.6689 

99.8241 

99.9793   100.1344    100.2899   100. 44^. 

9.7   100.6010 

100.7665  !l00.yi23 

101.0678   101.2237 

101.3799 

101.6857  101.6919  .101.8481    102.004-: 

9.8  '  102. 1607 

102.3169 

102.4731 

102.6299   102.7868 

1 

102.9438 

103.1001   103.2570   103.4141    103.  nTl- 

9.9   108.7282 

1 

103.  mis 

104.0429 

104.2000 

1(M.&576 

104.5121 

104.6726 

104.8304  1 104. 9882   105. 1*>I 

10.0  ,ia5.3a39 

106. 461K 

106. 6199  h(X>.  7781  '106. 9363 

1                 1 

106.0945 

106.2530 

106.4115 

1 

106.5700 

1 

106. 7>- 

When  applied  to  a  weir  with  ^V^  end  contractions,  the  measured 
crest  length  L'  should  be  reduced  by  the  formula 

When  applied  to  a  weir  having  appreciable  velocit}^  of  approach, 
the  measured  head  should  be  corrected  by  the  correction  formula  vi 
Francis  (see  p.  15),  or  b}^  one  of  the  simpler  approximate  equivalent^: 
or  the  correction  may  be  applied  as  a  percentage  to  the  discharge,  hj 
the  use  of  Table  2. 

Table  3,  taken  from  Lowell  Hydraulic  Experiments,  by  James  B. 
Francis,  gives  the  discharge  for  heads  from  zero  to  3  feet,  advancing 
by  thousandths. 

Table  4  is  original  and  gives  the  discharge  for  heads  from  zero  to 
10,09  feet,  advancing  by  hundredths. 
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By  increasing  the  quantities  from  either  table  1  per  cent,  the  dis- 
charge by  the  Cippoletti  formula  will  be  obtained, 

^=3.361  Z/7^. 

In  calculating  discharge  by  this  formula,  the  head  should  be  cor- 
rected for  velocity  of  approach  by  the  fonnula 

TABLES   5   AND   6.— THREE-HALVES  POWERS. 

These  tables  of  three-halves  powers  (cubes  of  the  square  roots)  were 
prepared  by  the  writer  to  fai*ilitate  the  calculation  of  discharge  over 
weirs  of  various  forms,  by  the  use  of  coefficients  taken  from  the 
diagrams  that  accompany  this  paper  and  the  base  fonnula 

Table  5. — Three-halves  powers  for  numbers  0  to  1.49. 


Numbers. 

«  0.(10 
,01 
.02 
.03 
.04 
.05 
.06 
.07 
.08 
.09 

0.10 
.11 
.12 
.13 
.14 
.1.5 
.16 
.17 
.18 
.19 

0.20 
.21 
.22 
.28 
.24 
.25 
.26 
.27 
.28 
.29 


.000 

1 

0.0000 

.001 

.002 

.008 

.004 

.005 

.006 

.007 

.008 

.009 

.010 

0.0010 

0.0001 

0.0002 

0.0003 

0.0001 

0.0005 

0.0006 

0.0007 

0.0008 

0.0009 

.0010 

.00118 

.00136 

.OOIM 

.00172 

.00190 

.00208 

.00236 

.00244 

.00262 

.0028 

.0028 

.00804 

.00828 

.00352 

.00876 

.00400 

.00424 

.00448^ 

.00472 

.00496 

.0052 

.0062 

.00548 

.00576 

.00604 

.00632 

.00660 

.00688 

.00716 

.00744 

.00772 

.0080 

.0080 

.00832 

.00864 

.00896 

.00928 

.00960 

.00992 

.01024 

.01066 

.01088 

.0112 

.0112 

.01155 

.01190 

.01225 

.01260 

.01295 

.01330 

.01366 

.01400 

.01435 

.0147 

.0147 

.01608 

.01546 

.01584 

.01622 

.01660 

.01698 

.01736 

.  01774 

.01812 

.0185 

.0185 

.01891 

.01932 

.01973 

.02014 

.02065 

.02096 

.02137 

.02178 

.02219 

.0226 

.0226 

.02304 

.023'48 

.02392 

.02436 

.02480 

.02624 

.02668 

.02612 

.02656 

.0270 

1 

.0270 

.02746 

.02792 

.02838 

.02884 

.02930 

.02976 

.03022 

.08068 

.03114 

.0316 

0.0316 

0.03209 

0.08258 

0.08307 

0.08356 

0.03405 

0.03464 

0.08508 

00355.2 

0.03601 

0.0S65 

.0365 

.03701 

.08752 

.08803 

.088.'>4 

.08906 

.03956 

.04007 

.04058 

.04109 

.0416 

.0416 

.04213 

.04266 

.04319 

.04372 

.04425 

.01478 

.04631 

.04584 

.04637 

.0469 

.0469 

.04745 

.01800 

.04855 

.04910 

.01965 

.05020 

.05076 

.06130 

.0518.5 

.0524 

.0524 

.05297 

.053M 

.05411 

.05468 

.05525 

.06582 

.05639 

.05696 

.06753 

.0681  ' 

.0581 

.05869 

.05928 

.05987 

.06046 

.06105 

.06164 

.06223 

.06282 

.06341 

.0640 

.0640 

.06151 

.06622 

.06.'>83 

.06644 

.06705 

.06766 

.06827 

.06888 

.06949 

.0701 

.0701 

.07078 

.07136 

.07199 

.07262 

.07325 

.07388 

.07461 

.07614 

.07577 

.0764 

.0761 

.07704 

.07768 

.07832 

.07896 

.07960 

.08024 

.08088 

.08152 

.08216 

.0828 

.0828 

.08346 

.08412 

.08478 

.08544 

.08610 

.08676 

.08742 

.08808 

.08874 

.0894 

0.0894 

0.09008 

0.09076 

0.09144 

0.09212 

0.09280 

0.09348 

0.09416 

0.09484 

009552'0.0962 

.0962 

.09690 

.09760 

.09830 

.09900 

.09970 

.10040 

.10110 

.1018 

.1025 

.1032 

.1032 

.10391 

.10462 

. 10533 

.10604 

.10675 

.10746 

.10817 

.10888 

.10959 

.1103 

.1103 

. 11103 

.11176 

.11249 

. 11322 

.11396 

.11468 

.11641 

. 11614 

.11687 

.1176 

.1176 

.11834 

.11908 

. 11982 

.12506 

. 12130 

.12204 

.12278 

.12352 

. 12426 

.1250 

.1250 

.12576 

. 12652 

.12728 

.12804 

.12880 

.12956 

.18032 

.18108 

.13184 

.1326 

.1326 

.13337 

. 13114 

. 13491 

1 

.13568 

.1.3645 

.13722 

.13799 

.13876 

.13963 

.1406 

.1403 

.14109 

. 14188 

.14267 

.14346 

.14425 

.14504 

.14583 

.14662 

.14741 

.1482 

.1482 

.1490 

.1498 

.1506 

.  1514 

.1522 

1530 

.1638 

.1546 

.1554 

.1562 

.  1562 

.  15701 

. 15782 

.15863 

. 15944 

.16025 

.16106 

. 16187 

1 

.16268 

.16349 

.1643 
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Table  5. — Tftree-halre^  pturers  for  numbers  0  to  1,4^ — Continued. 


Numbers. 
0.30 

.000 

0.1643 

.001 

0. 16513 

•002 

0.165% 

.000 

0.16679 

.004 

.006 

.000 

0.16928 

.007 

•  UMo 

.009 

1 
.010 

0.17S 

0. 16762 

0.16845 

0.17011 

0.17094 

0.17177 

31 

.ir26 

.17344 

.17428 

. 17512 

.17596 

.17680 

.17?«4 

.1784X 

.i7gcr2 

.18016 

.  IMU 

.32 

.1810 

.18186 

.18272 

.18358 

•  IcVI^'t 

.18530 

.18616 

.18702 

.18788 

.18874   .1?^-. 

.33 

.1896 

.19047 

.19134 

.19221 

.19308 

.19395 

.19482 

.19669 

.19656 

.1974S  .19N3 

.34 

.1983 

.  19918 

.20006 

.20094 

.20182 

.20270 

.20358 

.20446 

.20(i34 

,20622'  .2071 

.35 

.2071 

.20799 

.20888 

.20977 

.21066 

.  21155 

.21244 

.21333 

.21422 

.21511,  .2160 

.30 

.2160 

.21691 

.21782 

.21873 

.21964 

.22055 

.22146 

.22237 

.22828 

.2241d[  .2251 

.37 

.2251 

.22(K)1 

.22692 

.22783 

.22874 

.22965 

.23056 

.2317 

.23238 

.23329 

.2342 

.38 

.2312 

.23514 

.23608 

.28702 

.28796 

.28890 

.28984 

.24078 

.24172 

.24266 

.2436 

.39 

.2436. 

.244.'>4 

.24548 

.24642 

.24736 

.24830 

.24924 

.25018 

.»112 

.25206 

.2?^.' 

0.40 

0.25:*> 

0.25395 

0.2M90 

0.2fV585 

0.25680 

0.25775 

0.25870  0.25965 

0.26060 

caeiftsloasif. 

.41 

.a62;'> 

.26S47 

.25444 

.26541 

.26638 

.26785 

.26832 

.2n»29 

.270261 

.27123,  .27i» 

.42 

.2722 

.2731H 

.27416 

.27514 

.27612 

.27710 

.27808 

.27906 

.28004 

.28102;  .28a) 

.43 

.  282(1 

.28299 

.28397 

.28497 

.28596 

.28695 

.28794 

.28893 

.28992 

.29091    .2919 

.44 

.2919 

.2929 

.2939 

.2949 

.2959 

.'2969 

.2979 

.2989 

.2999 

.3009  '  .3019 

.45 

.301'i 

.30291 

.30892 

.3(M93 

.30594 

.30695 

.30796 

.80897 

.80998 

.81099   .31:21^ 

.46 

.  31*20 

.31302 

.314(M 

.31506 

.31608 

.81710 

.31812 

.31914 

.32016 

.S2U8   .3222 

.47 

.  322'J 

.32323 

.32426 

.32529 

.32632 

.32735 

.32838 

.32941 

.83044 

.33147   .3325 

.«i 

.  3:j2:> 

.33355 

.33460 

.83565 

.33670 

.33775 

.38880 

.33985 

.34090 

.»195   .34.^11 

.49 

.3430 

.34406 

.34512 

.34618 

.34724 

.3483 

.34936 

.35012 

.35148 

.  352^4   .SaSt. 

O.fiO 

0.353(> 

0.aM66 

0.36572 

0. 35678 

0.35784 

0.35890 

0.:^'V996 

0.36102 

0.36208 

0. 36314  0.3&G 

..•>! 

.3642 

.36528 

.36636 

.36744 

.36852 

.86960 

.37068 

.87176 

.87284 

.37392 

.ST50 

.52 

.3750 

.37608 

.37716 

.87824 

.37932 

.88(M0 

.88148 

.88256 

.38364 

.38472 

.38.> 

.53 

.3858 

.88690 

.38800 

.38910 

.39020 

.39130 

.39240 

.89360 

.3M60 

.3957 

.a^- 

.54 

.3968 

. 39791 

.89902 

.40013 

.40124 

.40235 

.40846 

.40457 

.40668 

.40679 

-  41^79 

.55 

.4079 

.40902 

.41014 

.41126 

.41*238 

.41350 

.41462 

.41574 

.41688 

-41798 

.4191 

.56 

.4191 

.42022 

.42134 

.  4-2246 

.42358 

.42470 

.42582 

.42694 

.42806 

.429181  .43^$ 

.57 

.4303 

.43144 

.43258 

.43372 

.43486 

.48600 

.43n4 

.43828 

.43942 

.44056 

-4417 

.58 

.4417 

.44285 

.44400 

.44515 

.44630 

.44745 

.44860 

.44976 

.45090 

.45305 

.45i32 

.59 

.4532 

.4543(> 

.45552 

.45668 

.45784 

.45900 

.46016 

.46132 

.46248 

.46364 

.«^ 

0.60 

0. 4618 

0.46596 

0. 46712 

0.46828 

0.46944 

0.470G0 

0.47176 

0.47292 

0.47408 

0.47524 

0.47M 

.61 

.4761 

.  4775.H 

.47876 

.47994 

.48112 

.48230 

.48348 

.48466 

.48584 

.48702 

.«csi 

.62 

.4882 

.48938 

.49056 

.49174 

.49292 

.49410 

.49528 

.49646 

.497&i 

.498S2.  -nOft* 

.63 

.5000 

. 50120 

.50240 

.5(86 

.5048 

.6060 

.5072 

.6084 

.5096 

.5108      .51JL- 

.64 

.5120 

.  5132 

.5114 

.5156 

.5168 

.5180 

.5192 

.5204 

.5216 

.5228      -fdfl 

1 

.65 

.5240 

.  52.5-22 

.  5-2644 

.62766 

.52888 

.53010 

.53132 

.53254 

.53376 

.53498j  .5Sti 

.m 

.53<12 

. 53742 

.53864 

.53986 

.54108 

.54230 

.54352 

.54474 

.54696 

.54718   .5i^ 

.67 

.5184 

.  .%49()3 

.  550M6 

.55209 

.55332 

.65455 

. 55578 

.55701 

.56824 

.55947   ..^r 

.68 

.5607 

. 56195 

.5(5320 

.56445 

.56570 

.56695 

.56820 

.56945 

.57070 

.57195    .,i7X: 

.69 

.  57:^2 

..57445 

.5757 

.  57(J95 

.57820 

.57945 

..58070 

.58196 

.58320 

.58445   ..=.Nv 

0.70 

0.6K57 

0. 5S6V»6 

0. 588-22 

0. 58948 

0.59074 

0.59200 

0.59826 

0.5»452 

0.59578 

0.597M0Lft*C 

.71 

.  59s:i 

.  59i>56 

.(RI082 

.(50208 

.60334 

.60460 

.60586 

.60712 

.60838 

.60964   .GJ** 

.72 

.6109 

.61218 

.  61346 

.61474 

.616a2 

.61730 

.61858 

.61986 

.62114 

.62242   .62:^ 

.73 

.6237 

. 62499 

.GJC.-i.'^ 

.62757 

.62886 

.63015 

.63144 

.63273 

.634(6 

.63.^1    -65* 

.74 

.636<) 

.  63789 

.(»918 

.64047 

.64176 

.64305 

.64434 

.64563 

.64692 

.64821    .&ft<' 

.75 

.6495 

,  6.5081 

.65-212 

.65343 

.65474 

.656a5 

.65736 

.65867 

.65998 

.66129  .ees 

.76 

.(?626 

.  6*)391 

.  «r)22 

.66653 

.66784 

.66915 

.67046 

.67177 

.67308 

.67439   .C?" 

Pmwm 

.6757 

.67702 

.678:^1 

.6796(i 

.•68098 

.68280 

.68362 

.68494 

.68626 

.68758   .6!R» 

.78 

.6889 

.  m^Yl',{ 

.69156 

.69289 

.69422 

.69555 

.69688 

.69821 

.69954 

.70087   .^2: 

.79 

.  7022 

.  7u:t5:i 

.  7048<j 

.70619 

.70752 

.70885 

. 71018 

.71151 

.71284 

,71417  .TiS' 

\                1 
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Table  5. — 7 hree-hcUve^  powers  for  numftern  0  to  1.49 — Continued. 


Numbers. 

.000 

0. 7155 

.001 

0.71685 

.00« 

0.71820 

.009 

0.  71965 

.004 

.006 

.006 

0.72360 

.007 

0. 72495 

.008 

0.72630 

.000 

0. 7-2766 

.010 

0.7290 

0.80 

0.?2090  0.72225 

.81 

.7290 

.73035 

.7317 

.733a'> 

.73440 

. 73575 

.7^10 

.73845 
.75209 

.73980 

.74115 

.7425 

.82 

.7425 

.74387 

.74524 

.74661 

.74798 

. 74935 

.  75072 

.75346 

.76488 

.7562 

.83 

.7562 

.  75757 

.75894 

.76031 

.76168 

.76805 

.76443 

.76579 

.76716 

.76853 

.7699 

.84 

.7699 

.77128 

.77266 

.774C4 

.77542 

.77680 

. 77818 

.77966 

.78094 

.78282   .7887 

1 

.85 

.7837 

.78508 

.78646 

.787H4 

.78922 

.79060 

.99198 

.79336 
.8073 

.79474 

.79612   .7975 

1          .86 

.7975 

.79890 

.80080 

.80170 

.8031 

.8045 

.8069 

.8087 

.8101 

.8115 

.87 

.8115 

.8129 

.8143 

.8157 

.8171 

.8185 

.8199 

.8213 

.8227 

.8241 

.8255 

.88 

.8255 

.82691 

.82882 

.82973 

.83114 

.83255 

.83896 

.83637 

.83678 

.83819 

.8396 

.89 

.8896 

.84102 

.84244 

.84386 

.84528 

.W670 

.84812 

.84964 

.85096 

.85238 

.8538 

0.90 

0.8538 

0.85523 

0.85666 

0.85809 

0.85952 

0.86095 

0.86238 

0.86381 

0. 86524 

0.86667 

0.8681 

.91^ 

.8681 

.86953 

.87096 

.87289 

.87382 

.87525 

.87668     .87811 

.87954 

.88097 

.8824 

.92* 

.8824 

.88385 

.8853 

.88675 

.88820 

.88965 

.89110     .89256 

.8940 

.89545   .8969 

.93 

.8969 

.89835 

.89980 

.90125 

.90270 

.90415 

.9066 

.90705 

.9085 

.90995 

.9114 

.94 

.9114 

.91285 

.9143 

.91575 

.91720 

.91866 

.92010 

.92155 

.9280 

.92445 

.9259 

.95 

.9259 

.92737 

.92884 

.93081 

.98178 

.93325 

.93472 

.98619 

.93766 

.93913 

.9406 

.96 

.9406 

.94207 

.94354 

.94501 

.94^48 

.94795 

.94942 

.96069 

.96236 

.95383 

.9563 

.97 

.9663 

.96679 

.9682h 

.95977 

.96126 

.96275 

.96424 

.96673 

.96722 

.96871 

.9702 

.98 

.9702 

.97168 

.97316 

.97464 

.97612 

.97760 

.97908 

.96056 

.98204 

.98352 

.9860 

.99 

.9850 

.9865 

.9880 

.9895 

.9910 

.9925 

.9940 

.9955 

.9970 

.9685 

I. 0000 

1.00 

1.0000 

1.0015 

1.0030 

1.0045 

1.0060 

1.0075 

1.0090 

1.0ia5 

1.0120 

1.0135 

1.0160 

1.01 

1.0160 

1.01652 

1.01804 

1.01966 

1.02108 

1.02260 

1.02412   1.02564 

1.02716 

1.028681.0302 

1.02 

1.0302 

1.03171 

1.08822 

1.03473 

1.03624 

1.03775 

1.03926   1.04077 

1.04282 

1.04379 

1.0453 

1.03 

1.0453 

1.04683 

1.04836 

1. 04989 

1.05142 

1.06295 

1.06448  1.06601 

1 

1.05754 

1.05907 

1.0606 

1.04 

1.0606 

1.06213 

1.06366 

1.06519 

1.06672 

1.06825 

1.06978,  1.07181 

1.07284 

1.07437 

1.0759 

l.te 

1.0759 

1.07744 

1.07898 

1.06052 

1.08206 

1.08360 

1.08514   1.08668 

1.08822 

1.08976 

1.0913 

1.06 

1.0913 

1.09285 

1.09440 

1.09595 

1.09750 

.1.09905 

1.10060  1.10215 

1.10370 

1.105251.1068 

1.07 

1.1068 

1.10636 

1.10992 

1.11148 

1.11304'  1.11460 

1.11616 

1.11772 

1. 11928 

1. 12084  1. 1224 

1.08 

L1224 

1.12396 

1.12552 

1.12708 

1.12864 

1.13020 

1.13176'  1.133:« 

1.13488 

1. 13644  1. 1380 

1.09 

1.1380 

1. 13957 

1.14114 

1. 14271 

1.14428 

1.14585 

1.14742  1.14899 

1.15056 

1.15213 

1.1537 

1.10 

1.1537 

1. 15628 

1.15686 

1. 15844 

1.16002 

1. 16160 

1.16818   1.16476 

1 

1.16634 

1. 16792  1. 1695 

1.11 

1.1695 

1.17108 

1.17266 

1. 17424 

1.176S2|  1.17740 

1.17898   1.1805t; 

1.18214 

1.183721.1863 

1.12 

1.1863 

1. 1868t' 

1.1SW8 

1.19007 

1.19166 

1. 193'25 

1.19184   1.19643 

1.19802 

1.19961 

1.2012 

1.13 

1.2012 

1.20280 

1.20140 

1.20600 

1.20760 

1.20920 

1.21080 

1.21240 

1.21400 

1.21560 

1.2172 

1.14 

1.2172 

1.21880 

1.22040 

1.22200 

1.22360 

1.22520 

1.22680 

1.22W0 

1.23000 

1.231601.2332 

1.15 

1.2332 

1.23182 

1.23(344 

1.2:^806 

1.2396'<'  1.24130 

1.24292   1.24454 

1.24616 

1.247781.2494 

1.16 

1.2494 

1. 25102 

1.25264 

1.2M26 

1. '25588   1.25750 

1.25912   1.26074 

1.26236 

1.263981.2656 

1.17 

1.2656 

1.26722 

1.26884 

1.27046 

1.2T:08.  1.27370 

1.27582   1.27694 

1.27856 

1.280181.2818 

1 

1.18 

1.2818 

1.28343 

1.28506 

1.-28669 

1.28832 

1.28995 

1.29158   1.29;r21 

1.29484 

1.29(V47  1.2981 

1.19 

1.2981 

1.29974 

1.30138 

1.30802 

1.30466 

1.30680 

1.30794|  1.30958 

1.31122 

1.812861.8145 

1.20 

1.3145 

1. 31615 

1,31780 

1.31945 

1.32110 

1.82275 

1.32440 

1.3'2605 

1.32770 

1.329351.8310 

1.21 

1.3310 

1.33265 

1.33430 

1.33595 

1.33760 

1.33925 

1.34090|  1.34255 

1.34420 

1.3^45851.3475 

1.22 

1.3475 

1.34916 

1. 35082 

1.35248 

1.35414 

1.355H0 

1.85746   1.35912 

1.36078 

1.36244  1.3641 

L 

1.28 

1.3641 

1.36577 

1. 36744 

1.36911 

1. 37678 

1.37245 

1.37412   1.37579 

1. 37746 

1.379131.3808 

1.24 

1.3808 

1. 38247 

1.38414 

1.38581 

1.38748   1.38915 

1.39082   1.39249 

1.39416 

1.395831.3975 

1.25 

1.3975 

1.39919 

1.40088 

1.40257 

1.40426   1.4a595 

1.40764'  1.40933 

.1.41102 
1.42784 

1. 41271  |l.  4144 

1.26 

1.4144 

1.41608 

1.41776 

1.41944 

1.4211-2    1.42280 

1.42448   1.42616 

1.42952  1.4312 

1.27 

1.4312 

1.4329 

1.4346 

1.4363 

1.4380     1.4397 

1.4414 

1.4431 

1.4448 

1.4465 

1.4482 

1.28 

1. 4482 

1.4499 

1.4516 

1.458.3 

1.4550  1  1.4567 

1.45W 

1.4601 

1.4618 

1.4635 

1.4652 

1.29 

1.4652 

1.4669 

1.4686 

1.4703 

1.4720     1.4737 

1.4754 

1.4771 

1.4788 

1.4805 

1.4822 
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Nuinbeni. 

.000 

1.4822 

.001  ! 

.00« 

.000 

1.48736 

.004 

1.48908 

.006 

1.49080 

.000 

1.49252 

.007 

1.49424 

•008 

.009       .010 

1.30 

1 

1.4H392 

1.4A564 

L  49306 

1.497681.4994  , 

l.Sl 

1.4994 

1.50112 

1.602»l 

1.50456 

1.50628 

1.50800 

l..'»9?2 

1.51144 

1.51316 

1. 51488  1.M66 

1.32 

1.5166 

1.51KS2 

1.52004 

1.52176 

1.62348 

1.52520 

1.52092 

1.52864 

1.53036 

1.53208,1. 533» 

1.33 

l.!)33ft 

1.53&5I 

1.5872A 

1.53902 

1.51076 

1.54250 

1.54424 

1.M598 

1.54772 

1.549461.5512 

1.34 

1. 5512 

1.55294 

1.5546H 

1.55642 

1.55816 

1.55990 

1.56164 

1.56338 

1.56512 

1.56(i86 1.5686 

1.36 

I.50« 

1.57034 

1.57208 

1.57382 

1.57556 

1.57730 

1.57904 

1.58078 

1.58252 

1.584261.5860 

1.36 

1.5MtJ0 

1.5K775 

1.58950 

1.59125 

1.59S00 

1.59475 

l.»6fi0 

1.59825 

1.60000 

1. 601751. 603.^ 

1.37 

1.603r> 

1.60526 

1.60702 

1.60878 

1.61054 

1.61230 

1.61406 

1.61582 

1.61758 

1.619S4!  1.6211 

1.3h 

1.6211 

1.6-22H7 

1.62464 

1.62641 

1.62818 

1.62995 

1.63172 

1.63349 

1.63526 

1.637Uil.63S8 

1.39 

l.fiSJOv 

1.('>4067 

1.G42:M 

1.64411 

1.64588 

1.64765 

1.64942 

1.65119 

1.65296 

1.654731.6565  i 

1.40 

1.6565 

1.658-2M 

1.66006 

1.66ia4|  1.66362 

1.66540 

1.66718 

1.66896 

1.67075 

1.672521.0743 

1.41 

1.6743 

1.6760H 

1.67786 

1.67964   1.68142 

1.68320 

1.68498 

1.68676 

1.68854 

1.690321.6921 

1.42 

1.6921 

1.6g»K9 

1.69568 

1.69747   1.69926 

1.70105 

1.70284 

1.70463 

1.70642 

1.70K21 1.7100 

1.43 

1.7100 

1.7118 

1.7136 

1.7154     1.7172 

1.7190 

1.7208 

1.7226 

1.T244 

1.7282   1.7280 

1.44 

l.TiW 

1.729M 

1,7316 

1.7334 

1.7332 

1.7870 

1.7388 

1.7406 

1.7424 

1.7442    1.7460 

1.4J> 

1.7460 

1. 74781 ' 

1. 74962 

1. 75143 

1.75324 

1.75605 

1.75686 

1.75867 

1.76048 

1.762291.7641 

1.46 

1.7611 

1.76692 

1. 76774 

1.76956  1.77138 

1 

1.77320 

1.77502 

1.776.S4 

1.77866 

1.78048 1. 7K23 

1.47 

I.7H23 

1.7Kil2 

1.78594 

1.78776  1.78958 

j 

1.79140 

1.79322 

1.79604 

1.79686 

1.79868  1.8005 

1.4« 

1.H005 

1.80233 

1.80416 

1.80509|  1.80782 

1.80965 

1.81148 

1.81331 

1.81514 

1.816971. 81  N> 

1.49 

I.HIW 

t 

■ 

1 

Table  6. — Three-halres  povrrtifor  manbersfrom  0  to  12. 


0,00 
.01 
.02 
.03 
.04 
.05 
.06 
.07 
.08 
.09 

0.10 
.11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 
.19 


0  [  1   ,  2 


10 


:().  00001. 

.00101. 
.0028  1. 
.00521. 
.00801. 
.01121. 
.0147  1. 

.0180,1, 
.  022(5, 1. 
I  .0270|l. 

o.oair.i. 
,  ,o:i(j.')i. 

.01161. 
.04(591. 
.arJll. 

.U'>M1  1. 
.0(>401. 
.0701  1. 
.07(511. 
.0.S2M. 


0000  2. 
01502. 
0802  2. 
0453  2. 
0(50(5  2. 
0759  2. 
09132. 
10(;s  2, 
1224  2. 

1380  3. 

1 

wy^  '.\. 
185:5  3. 
2012  3. 
2172  3, 
2:^52  3, 
2194  3. 
'HViCi  3, 
281 M  3. 
29H1  3. 


8281  5. 
H497'5. 
871 0'5. 
8923'.'>. 
9137 .-). 


9:tV2  \ 
9r)(>7  r>. 

I 

9782  .'>. 

I 
999x5. 

021  ari. 

(M32 .'). 
WVH)  5. 
08<58  5. 
108<5  5. 
130(5  5. 
l.VJ5.'». 
174.')  5. 
19(5(5  :>. 
2187  5. 
24(W .'». 


19(52 
2222I 
2482' 
•2743' 
3004' 
326(5' 

a'S2>»' 

3791 
4054 
4317 

4581 
4845 
6110 
5375 
5(>41 
5907 
6173 
(V440 
6708' 


8.000011.180:314 

8.030011. 

8,060111. 

8.090211. 

8.1203'll. 

8.15(V»11.348514 


2139 14 
247.V14 
281 1  14 
314.S14 


8.1807,11. 
8. 2109*11. 
8,241211. 

8.2715|ll. 

i 
8.301911. 

8.832311. 

8.3627  11. 

8. 3932 11. 

8. 4237  11. 

8.454211. 

8.4K4h'i1. 

8,51.>4  11. 


382214 
4I60I14 

I 

4497  14 
4836'l5 


696918. 

733718. 
770518. 
807n8. 
8442  18. 
8810  18. 
9179!l8. 
9549' 18. 
991918. 


0289 


18. 


5203  22. 
6600:22. 
5997-22. 
6394  22. 
6792-22. 
7190-22. 
7589'22. 
798822. 
8387'22. 
878623, 


6274-27. 
6699*27. 
7123  27. 
7W827. 
7973  27. 
8399'*27. 
882527. 
9251 W. 
967727. 
0108*27. 


.1. 


3260il9. 
8, 51G0'll.  7895'l5. 3632 19. 

(59751  8. 5767  11. 82:«'l  5. 4005  1 9. 

I  .  !  I 


5174  15. 0659  18. 9185  23. 058027. 
5513  15. 1030,18. 9585  23. 0967'27. 
585-2'l5.1400;i8.9985'*23. 
619215.177219.0386  23. 
6532  15.2143  19. 0786'23. 
6872  15. 251519. 1187*23. 2668  -27, 
7213  15. 2887 19. 1589.23. 
7554'l5. 


000031.6228 
045031.6702 
089031.7177 
135131.7652 
180231.8127 
225331.8602" 
27ft531.9a78 
3156|31.9554 
960832.0030' 
406032.0506 

451232.0983 
496532.1460 


J. 


199023. 
2392  23. 
2794  23. 


1384*27.  M18  32. 1937 

181227. 5871 J32. 2414 

•2240 -27. 6324  32. -2892 

67rsJ32.3370 

7232;32.384,H 

768632,4326' 
814032.4804 
8595  32. 5283 


I 


309627. 
35-25*27. 
3954  27, 
438327. 


II 


36.4829 
36.6326 
36.5624 
36.632! 
36.6820 
36.7319 
36.7818 
36.8317 
36. 8816 
36.9315 

:».  9815 
37.0315 
37. 0815 
37. 1315 
37. 1816 
37.2H7 
37.2817 
37.3319 
37.3820 
37.4322 
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Table  6. — Three-halves  powers  for  numbers  from  Oto  IS — Continued. 


0.30 
.31 
.82 
.33 
.34 
.36 
.36 
.37 
.38 
.39 

0.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 

0.60 
.61 
.52 
.63 
.64 
.65 
.56 
.57 

•  oO 

.69 

0.60 
.61 
.62 
.63 
.64 
.66 
.66 
.67 
.68 
.60 


26315.7243  8.6074 


6.7781 

s.sanoi 

5.8320; 
5.8590' 
6. 8861  j 
5.9132 
4427!5.9403 
46&1 5. 9675 


4822  3.48815.9947 
4994'8.51096.0220 
5166'3.5337  6.0493 
1896 1.  SSSs's.  5566|6. 0767 
6512i3.67956.1041 


5.7512!  8.638211.8920 
8.669011.9263 


11. 8578 


8.6998 
8.7307 


11.9606 
11.9949 


8.7616J12.0293 
8.792512.0636 


0. 1643;!. 
.  1726 1. 

.18101. 

( 

n 

.1983jl. 
.207ljl. 
.21601. 
.2251jl. 
.23421. 
.  24361. 


0.25301. 
.2625[l. 
.27221. 
.282  1. 
.2919I1. 
.8019|l. 
.3120jl. 
.32221. 
.3325J1. 
.34301. 

0.35361. 
.3642^1. 
.  37501. 
.38581. 
.39681. 


5686 


3.6025 
3.6255 


5860 
60853.6486 
621113.6717 
63883.6949 


6565 
6743 
6921 
7100 
7280 
7460 
7641 


6.1315 
6.1590 
6.1865 
6.2141 
6.2417 


3.71816.2693 


3. 7413 
3.7646 
3.7880 
3.8114 


6.2970 
6.3247 
6.3525 
6.3803 


3.834916.4081 
3.8584'6.4360 


78233.8819 


.4079 
.4191 
.4303 
.4417 
.4532 


8005 
8188 

8371 
8566 

8740 
8925 
9111 
9297 
9484 
9672 


6.4639 


3.90556.4919 
3.929216.5199 

3.9529|6.5479 
3.97666.5760 


4.0004 
4.0242 
4.0481 
4.0?20 


1. 

1. 

1. 

1.986o|4.1441 

2.004914.1682 


6.6041 
6.6323 
6.6605 
6.6887 


0.4648 
.4764 
.4882 
.5000 
.  5120  2. 
.  5-240'2. 
.5362|2. 
.5484  2 
.6607 


4.09606.7170 

4.12006.7453 

6.7737 

6.8021 


0238|4.1924  6.8305 
0429'4. 2166*6. 8590 


0619 
0810 


4.2408  6.8875 
4.266r6.9161 
1002:4. 289516. 9447 
11954. 3139'6. 9733 


J 


4.3383 


1388 

15814.3628  7.0307 


7.0020 


1775 
.678212.1970 


4. 3874 17. 0595 
4.41197.0883 


8.8235 


12.0981 


8.854612.1325 
8. 88561 12. 1670 


8.9167 
8.9478 


12.2015 
12. 2361 1 


8.979012.2706 


9.0102 
9.0414 
9.0726 


12.3053 
12.3399 
12.  -^746 


9.104012.4093 
9.135312.4440 


9.1667 
9.1981 


12.4788 
12.5136 


9.2295 
9. 2610 12. 
9. 2925!  12, 


12.6485 


15.4379 
15. 4752 
15.5126 
16.5501 
15.5866 
15.0250 
15.6616 
15. 7001 
15. 7376 
15. 7752 

15.8129 
15.8505 
15.8882 
15.9260 
15.9637 
16.0015 
16.0393 
16.0772 
16. 1150 
16. 1529 


19.3196 
19.3599 
19.4002 
19.4405 
19.4808 
19. 5212 
19.5576 
19.6021 
19.6425 
19.6830 


8 


9 


23. 
23. 
23. 
23. 
23. 
23. 
23. 
'23. 
23. 
23. 


16. 


1909 
2288 
2668 


9.3241 
9.3567 


12. 
12. 
12. 


19. 7235123. 
19. 7641  j23. 
19.804623. 
19.845224. 
19.8858i24. 
19.926524. 
19.96?2  24. 
20.007924. 
20.0486'24. 


4812127. 
6242*27. 
5672J27. 
6102'28. 
6533*28. 
6963*28. 
7394,28. 
7825'28. 
8257,28. 
8689  28. 

9121  28. 
9553J28. 
9986'28. 
0418|28. 
0851  28. 
1285|28. 
171828. 


9a')0 
9514 


10 


32. 5762 
32. 6241 


11 


2152 
2586 


996032.6720 
0416  32. 7200 
087232. 7680 
1328-32.8160 
1784  32.8640 
224132.9121 
2698,32. 9600 
3155,33.0083 

361233.0564 
4069133.1046 
4527  33. 1527 
4985|83.2009 
5444  33.2492 
5902|33.2974 
6361,33.3457 


20.0894 


20. 
20. 
20. 


28.6820:33.3940 
28. 


7279,33.4423 
24.302128.7739  33.4906 


9.8873 

9.418912. 

9.450612. 


683316. 
6I82I16. 
653216.8048120, 
6882 16. 3429 
7232 16. 3810 
7682 16. 4191 
793316. 


9.4824 
9.5141 


12. 
12. 


8284 
8635 


9.545912.8986 


16. 
16. 

16. 


9.677812.933816. 
9. 6097 12. 9691 '  16. 
9.6416|l3.0043|l6. 
9.673513.039616. 


9.7055 
9.7375 
9.7695 
9.8016 
9.8337 


9.8659 


13. 
13. 
13. 
18. 
13. 


13. 
13. 


0749,16. 
110316. 
1457|16. 
1811 16. 
216516. 


9.8981 
9.930813 
9. 9626J13 
9.9»4913 


2520 
2875 


16. 
16. 


10.0272 
10.0596 
10.0920 
10.1244 
10. 1569 


13. 
13. 
13. 
13. 
13. 


323117. 
3587ll7. 
394317. 
429917. 
466617. 
5013'l7. 
537017. 
572817. 


4572 
49&1 
5386 

5718 
6101 
6484 
6867 
7250 
7634 
8018 
8402 
8787 
9172 

9557 
9943 
0828 
0714 
1101 
1488 
1874 
2172 
2649 
9037 


20. 
20. 
20. 


20. 
20. 
20. 

20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 


1302  24. 34^55  28. 8199  33. 5390 
1710124. 3890128. 8659'33. 5874 

1 

2118!24. 4325  28. 9119'33. 6358 
2527  24. 4761 128. 9579'33. 6842 
2936,24. 5196,29. 0040  33. 7327 
3345  24. 5632[29. 0501 33. 7811 
3765j24. 6068!29. 0%2|33. 8297 
4165  24. 65a5  29. 1424  83. 8782 
4575I24. 6941  29. 1885'33. 9267 
4985  24. 7378  29. 2347  !33. 9753 


6396,24. 7815  29. 
5807'24. 8253'29. 
621824. 
6630  24. 


2810.34.0239 
3272  34.0725 
3736'34. 1211 


7041 
7453 


24. 
25. 


869129. 

9129  29. 41 98^.1698 
9567/29. 4661 '34. 2185 
000529.5124  34.2672 


L 


7866125. 0444  29. 5588  34. 3159 
6062  34.3647 
6616'34.4135 
698034.4623 


8278,25. 
869126. 


9104 


20. 9518 
-20.9931 
21.0345 
21.0759 
2L1174 
21.1589 
21.2004 
21.2419 
21.2834 
2I.325O1 


0883.'29.< 
132229.1 


25. 1762 


29.1 


29. 


25.2202 

25.264229 

25.8082,29. 

25.3522  29. 

25. 3963I29. 

25.4404!29. 

25.484530. 

25.5287j30. 

25. 5729'30. 

25.6171 


7445  34. 6111 
7910  34. 5599 
8375:^.6088 
884134.6577 
960634.7066 
977234.7557 
028834.8045 
07W34.8535 
117l'34.9025 
30. 1638*34. 9516 


37. 4824 
37.5326 
37.5828 
37.6331 
37.6833 
37. 7336 
37. 7M0 
37.8343 
37.8847 
37.9351 

37.9866 
38.0359 
38.0864 
38.1369 
38. 1874 
38.2379 
38.2884 
38.8390 
38.3896 
38.4402 

38.4908 
38.5415 
38.5922 
38.6429 
38.6936 
38.7443 
38.7951 
38.8459 
88.8967 
38.9476 

38.9984 
39.0493 
39.1002 
39. 1511 
39.2020 
39.2530 
39.3040 
39. 3550 
39.4060 
39. 4.571 

39.5082 
39.5693 
39.6104 
39. 6616 
39. 7127 
39.7639 
39.8151 
39.8663 
39. 9176 
39.9689 
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Tablb  6. — Three-halres  potcfrs  for  numbers  from  0  to  1:^ — Continued. 


\ 


^.  <^! 


<^^\ 

^t-- 

te 


\ 


0.70 
.71 
.72 
.73 
.74 
.75 
.78 
.77 
.78 
.79 

U.80 
.81 
.82 
.88 
.84 
.85 
.86 
.87 
.88 
.89 

0.90 
.91 
.92 
.93 
.94 
.96 
.96 
.97 
.98 
.99 

1.00 


0. 5857  2. 2165  4. 4966  7. 1171 10. 1894  13. 6086 


I  .58832.2361 
I  .61092.2558 


6237 


6757 


I  .68892.8748 
!  .7022^8949 


0.7155 
.7290 
.742r> 

'  .7562 


4. 4612  7. 1-160 10. 2214  13. 6444 


2.2756 


.6366^2962 
.64952.3150 


IfflO. 


I 


4. 4869  7. 1749{10. 2545 13. 6808117. 4202  21. 4499,25. 7499  30. 

794230. 
839530. 
882890. 


4. 5107;7. 2088 10. 2871  13. 7161 
4. 5355  7. 2328110. 3197  13. 7521 
4. 5604  7. 2618 10.  39M  18. 7880 


8 


17.342521.366626.6613 
17.3814  21.406325.7056 


17.459121.491625. 
17.498l'21.533325. 
17.5870,21.575125.1 


10 


It 


I 


'2. 8648  4. 6102  7. 3200 10. 4178  13. 8600 


.  6626>2. 8349|4. 6853  7. 2909;  10.  S861'18. 8240!l7. 5760  21. 6169  25. 9272  30 

17. 615021. 6587  25, 971630. 
17. 6541 21. 7006  26. 0161 'sO.  5850135. 8939 


4. 6352  7. 3492 10. 4506 13. 8961 
4. 6602  7. 3783  10. 4834'  13. 9821 


2105  35.0006 
35.0497 
:)6.096S, 
35.1479 
397535.1971 
4444  35.2462 
491236.2964 
35.8446 


,5381 


17. 6931 21. 7423.26. 0606-30. 6319 


35.4431 


2. 4150  4.  ea^S  7. 4076 10. 5163;  18. 9682 17. 7322J21. 7842  26. 
2. 4351  '4. 7104  7. 4868 10. 6492 14. 0044 17. 7714  21. 8261  26. 
2. 4563|4. 7356  7. 4661  10. 58121 14. 0406 17. 8105  21. 8681 26. 
2. 4756  4. 7608  7. 4955 10. 615o'l4. 0768  17. 8507'21. 9100*26. 


.76992.4959 


.7837 

'  .7975 

.8115 


.82552.5777 


.8396 


0. 8538  2. 6190  4. 9385  7. 7019 


.8681 
.8824 


.9553 
.9702 


1.0000 


2. 5163 
2.5367 
2.6572 


1050j30. 

149530. 

194130. 

238630. 

4. 78617. 5248  10. 6480|14. 1130 17. 8889  21. 952o|26.2832  30. 
4. 81 14  7. 6542 10. 681014. 1498 17. 9282121. 9940  26. 3278'30. 


4.8867 
4.8621 
4.8576 


2.69634.9180 


2.63974.9641 


.94062.7440 


2.7650 
2.7861 


.96502.8072 


2.8284 


7.7315 

2.66044.96977.7702 

.8969  2.6812  5.0164  7.7909 

.9114  2.70216.04117.8207 

92692.72806.06667.8506 


5.0926 
5.1184 
5.1443 
5.1702 
5.1962 


I 


7. 5837 10. 7141 14. 1866 17. 9674  22. 0361 126. 3725J30. 

4171 31. 
461831. 


7. 6132  10. 7472 14. 2219 18. 0067  22. 0781*26. 

26. 


7. 6427.10. 7808J14. 2582 18. 0461  22. 1202 
7. 6723  10. 8184 14. 2946 18. 0654'22. 1628 


26.506581. 


10. 8466 14. 3311 18. 1248*22. 2045126. 
10. 8798!l4. 8675'l8. 1642!22. 2467  26. 

26 

26. 

26 

18.3222:22.415626. 

14. 5502 18. 3617i22. 467926. 

11. 0799-14. 6SG9!l8. 4013;22. 5003  26. 

I      I      I 

26. 


10. 9181  !14. 4040 18. 2Q37|'22. 2889 
10. 9464|l4. 4405|l8. 2432  22. 3311 
10. 9797 14. 4770  18. 2827122. 8733 


662331. 
596031. 


640S 


31. 


11.0131 
11.0464 


14. 5136 


6856>31. 
730531. 
775331. 


7.8808 

7.9102 

7. 9401 11. 1133;i4. 6235 1&  4409,22. 5426 

7. 9700 11. 1468 14. 6602 18. 4806  22. 6650 

8.  OOOolll.  1808 14. 6969 18. 5203122. 6274 


8202 
8651 
9100 


3L 
31. 
31. 


26. 
27. 


9550131. 

oooo;3i. 


678935.4924 
726835.5417 
772835.5011 
819685.6404 
866935.6898 
913935.7892 
961036.7886 
008135.8380 
0658  35.8875 
102435.9870 

149635.9665 
196836.0660 
244186.0656 
291386.1852 
338638.1848 
385o'36.2344 
4832  36.2841 
480636.3337 
528036.3834 
5754  36.4331 
622836.4829 


40.0202 
40.071.^ 
40.1254 
40. 1742 
40.2256 
4a27#0 
40.S2M 
40.S79« 
40.4313 
40.4828 

40.5343 
40.5659 
40.S374 
40.6890 
40.7406 
4a  7922 
40.  »4.^ 
40.»955 
40.9472 
40.9989 

41.06Or 
41.1034 
41.1542 
41.2060 
41.2578 
41.3087 
41.3615 
41.4134 
41.4653 
41.5173 
41.5692 


The  tables  of  three-halves  powers  may  conveniently  be  used 
in  conjunction  with  Crelle's  Rechentafein,  or  similar  tables  of  the 
products  of  pairs  oi  factors.  (7  will  usually  be  constant,  or  nearh^so. 
Entering  Crelle's  tables  with  C  or  CL  as  an  argument,  the  discharge 

corresponding  to  values  of  //^  read  from  the  tables  here  given  may  be 
taken  out  directly,  and  usually  with  sufficient  precision  at  least  for 

1  foot  length  of  crest,  without  any  arithmetical  computation.     Table  5 

3 
gives  //'  for  values  of  Zf  from  zero  to  1.5  feet,  advancing  by  thou- 
sandths.    In  Table  6  the  increment  is  0.1  foot,  and  the  range  zero  to 

3 

12  feet.     Should  //*   be  required  for  larger  values  of  H^  it  may  be 
found  from  the  three-halves  power  of  iZT,  by  the  formula 

J7*=8(^^^ (114) 
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TABLE  7.— FLOW  OVER  BROAD-CRESTED  WEIRS,  WITH  STABLE 

NAPPE. 


This  table  gives  values  of 


where 


Z=l 

The  derivation  of  this  coefficient  is  given  in  connection  with  discus- 
sion of  broad-crested  weirs  (pp.  119-121).  It  may  be  applied  to  broad- 
crested  weirs  of  any  width  of  cross  section  exceeding  2  feet  within  such 
limiting  heads  that  the  nappe  does  not  adbere  to  the  downstream  face 
of  the  weir  for  low  heads  nor  tend  to  become  detached  with  increased 
head.  Under  the  latter  condition  the  coefficient  increases  to  a  limit 
near  the  value  which  applies  for  a  thin-edged  weir,  a  point  being 
finally  reached  where  the  nappe  breaks  entirely  free  from  the  broad 
crest  and  discharges  in  the  same  manner  as  for  a  thin-edged  weir. 
The  coefficient,  2.64,  may  often  be  applied  for  weirs  exceeding  2-feet 
crest  width  and  for  heads  from  0.5  foot  up  to  1.5  or  2  times  the  breadth 
of  weir  crest.  If  corrections  for  the  velocity  of  approach  are  required 
the  Francis  correction  formula,  or  its  equivalent,  should  be  used. 

Table  7. —  Weir  discharge  per  foot  of  crest  length, 

[Coefficient  Ci=2.64.] 


Head  H,  feel. 

1 

0 

1 

2 

S 

4 

6 

e 

7 

8 

9 

10 

0.00 

0.000 

2.64 

7.47 

13.7 

21.1 

29.5 

38.8 

48.9 

59.7 

71.8 

83.5 

.01 

.008 

2.68 

7.52 

13.8 

21.2 

29.6 

38.9 

49.0 

59.8 

71.4 

83.6 

.02 

.007 

2.72 

7.58 

13.8 

21.3 

29.7 

■39.0 

49.1 

59.9 

71.5 

83.7 

.08 

.014 

2.76 

7.64 

13.9 

21.4 

29.8 

39.1 

49.2 

60.1 

71.6 

83.9 

.04 

.021 

2.80 

7.69 

14.0 

21.4 

29.9 

39.2 

49.3 

60.2 

71.7 

84.0 

.06 

.030 

2.84 

7.75 

14.1 

21.5 

30.0 

39.8 

49.4 

60.8 

71.9 

84.1 

.06 

.039 

2.88 

7.81 

14.1 

21.6 

30.0 

39.4 

49.5 

60.4 

72.0 

84.2 

.07 

.049 

2.92 

7.86 

14.2 

21.7 

30.1 

39.5 

49.6 

60.5 

72.1 

84.4  ' 

.08 

.060 

2.96 

7.92 

14.3 

21.8 

30.2 

39.6 

49.7 

60.6 

72.2 

84.5 

.09 

.071 

3.00 

7.98 

14.3 

21.8 

30.3 

39.7 

49.8 

60.7 

72.3 

84.6 

0.10 

0.083 

3.04 

8.03 

14.4 

21.9 

30.4 

39.8 

49.9 

60.8 

72.5 

84.7 

.11 

.096 

3.09 

8.09 

14.5 

22.0 

30.5 

89.9 

50.0 

61.0 

72.6 

84.9 

.12 

.110 

8.13 

8.15 

14.5 

22.1 

30.6 

40.0 

60.2 

61.1 

72.7 

85.0 

.13 

.124 

3.17 

8.21 

14.6 

22.2 

30.7 

40.1 

60.3 

61.2 

72.8 

85.1 

.14 

.138 

3.21 

8.26 

14.7 

22.2 

30.8 

40.2 

50.4 

61.3 

72.9 

85.2 

.15 

.153 

3.26 

8.32 

14.8 

22.3 

30.8 

40.3 

60.5 

61.4 

73.1 

85.4 

.16 

.169 

3.30 

8.38 

14.8 

22.4 

30.9 

40.4 

50.6 

61.5 

73.2 

86.5 

.17 

.186 

3.34 

8.44 

14.9 

22.5 

31.0 

40.5 

60.7 

6k6 

73.8 

85.6 

.18 

.202 

3.38 

8.50 

15.0 

22.6 

31.1 

40.6 

50.8 

61.8 

73.4 

85.7 

.19 

.218 

3.43 

8.56 

15.0 

22.6 

31.2 

40.7 

60.9 

61.9 

73.5 

85.9 
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Table  7. —  Wrir  discharge  per  foM  of  creti  i^-n^/i— Continued. 


Head  if,  feet. 

1 

• 

1 

\ 

1              ^t 

0 

1 

1 

2 

» 

4 

5 

• 

7 

8 

9 

10 

1 

O.'JO 

0.236 

3.47 

8.61 

15.1 

22.7 

31.3 

40.8 

51.0 

62.0 

73.7 

,  86.0 

.'1\ 

.254 

3.51 

8.67 

15.2 

22.8 

31.4 

40.9 

51.1 

62.1 

73.8 

^6  1 

.Tl 

'    .272 

3.56 

8.73 

15.2 

22.9 

31.5 

41.0 

61.2 

62.2 

73.9 

h6.2 

.23 

.291 

3.60 

8.79 

15.3 

23.0 

31.6 

41.0 

51.3 

623 

74.0 

8fi.4 

.24 

.310 

3.64 

8.85 

15.4 

23.0 

81.7 

41.1 

51.4 

62.4 

74.1 

86.5 

.25 

.330 

8.69 

8.91 

16.5 

23.1 

31.8 

41.2 

51.5 

«2.6 

74.3 

86.  ti 

.26 

.350 

3.73 

8.97 

15.5 

23.2 

81.8 

41.3 

51.6 

62.7 

74.4 

86.8 

.27 

.870 

3.78 

9.03 

15.6 

23.3 

81.9 

41.4 

51.7 

62.8 

74.6 

86.9    , 

.28 

.391 

3.82 

9.09 

15.7 

23.4 

32.0 

41.5 

61.9 

62.9 

74.6 

87.0 

.29 

.412 

3.87 

9.15 

15.8 

23.4 

32.1 

41.6 

52.0 

63.0 

74.8 

87.1 

0.30 

0.434 

S.91 

9.21 

15.8 

23.6 

32.2 

41.7 

5-2.1 

63.1 

74.9 

87.8 

.31 

.466 

3.96 

9.27 

15.9 

28.6 

32.3 

41.8 

5Z2 

63.2 

75.0 

87.4 

.32 

.478 

4.00 

9.33 

16.0 

23.7 

32.4 

41.9 

52.3 

63.4 

75.1 

srj.h 

.83 

.500 

4.05 

9.39 

16.0 

23.8 

32.5 

42.0 

52.4 

63.5 

75.2 

87.6 

.34 

.524 

4.10 

9.45 

16.2 

23.9 

32.6 

42.1 

52.5 

63.6 

75.4 

87.8 

.35 

.547 

4.14 

9.51 

16.2 

24.0 

82.7 

42.2 

52.6 

63.7 

75.5 

87.9 

.38 

.570 

4.19 

9.57 

16.3 

24.1 

32.8 

42.3 

62.7 

63.8 

76.6 

88.0 

.87 

.  •nW 

4. -23 

9.63 

16.3 

24.1 

32.8 

42.4 

52.8 

63.9 

75.7 

88.2 

.38 

.618 

4.28 

9.69 

16.4 

24.2 

32.9 

42.5 

52.9 

64.0 

76.8 

88.3    , 

■^^ 

.643 

4.33 

9.75 

16.6 

24.8 

33.0 

42.6 

58.0 

64.2 

76.0 

8«$.4 

0.40 

0.668 

4.37 

9.82 

16.6 

24.4 

33.1 

42.7 

63.1 

64.3 

76.1 

88.5 

.41 

.693 

4.42 

9.88 

16.6 

24.4 

33.2 

42.8 

53.2 

64.4 

76.2 

88.7 

.42 

.719 

4.47 

9.94 

16.7 

24.5 

33.3 

42.9 

68.4 

64.5 

76.3 

®.8 

.43 

.744 

4.51 

10.0 

16.8 

24.6 

33.4 

43.0 

53.5 

64.6 

76.4 

88.9k 

.44 

.771 

4.56 

10.1 

16.8 

24.7 

33.5 

43.1 

53.6 

64.7 

76.6 

89.0 

.45 

.797 

4.61 

10.1 

16.9 

24.8 

33.6 

43.2 

63.7 

64.8 

76.7 

89.2 

.46 

.824 

4.66 

10.2 

17.0 

24.9 

33.7 

43.3 

53.8 

66.0 

76.8 

89.3 

.47 

.851 

4.70 

10.2 

17.1 

24.9 

33.8 

43.4 

63.9 

65.1 

76.9 

89.4 

.48 

.878 

4.75 

10.3 

17.1 

25.0 

88.9 

43.6 

54.0 

65.2 

77.0 

89.6 

.49 

.905 

4.80 

10.4 

17.2 

25.1 

84.0 

43.6 

64.1 

65.3 

77.2 

89.7 

0.50 

0.934 

4.85 

10.4 

17.3 

25.2 

34.0 

43.7 

64.2 

65.4 

77.3 

89.8 

.51 

.961 

4.90 

10.5 

17.4 

25.3 

84.1 

43.8 

54.3 

65.5 

77.4 

90.0    1 

.52 

.990 

4.95 

10.6 

17.4 

25.4 

ai.2 

44.0 

54.4 

65.6 

77.5 

90.1 

.53 

1.02 

5.00 

10.6 

17.5 

25.4 

34.3 

44.1 

54.6 

65.8 

77.7 

90,2 

.54 

1.05 

5.04 

10.7 

17.6 

25.6 

34.4 

44.2 

54.7 

65.9 

77.8 

90.3 

-.55 

1.08 

5.09 

10.8 

17.7 

25.6 

34.5 

44.3 

51.8 

66.0 

77.9 

90.5 

.56 

1.11 

5.14 

10.8 

17.7 

25.7 

34.6 

44.4 

54.9 

66.1 

78.0 

90.6 

.57 

1.14 

5.19 

10.9 

17.8 

25.8 

34.7 

44.6 

55.0 

66.2 

78.2 

90.7 

.58 

1.17 

6.24 

10.9 

17.9 

25.9 

34.8 

44.6 

55.1 

66.3 

78.3 

90.  H 

.59 

1.20 

5.29 

11.0 

18.0 

26.0 

34.9 

44.7' 

55.2 

66.5 

73.4 

91.0 

0.60 

1.23 

5.34 

11.1 

18.0 

26.0 

35.0 

44.8 

55.3 

66.6 

78.5 

91.1 

.61 

1.26 

5.39 

11.1 

18.1 

26.1 

35.1 

44.9 

66.4 

66.7 

78.6 

91.2 

.62 

1.29 

5.44 

11.2 

18.2 

26.2 

35.2 

45.0 

55.5 

66.8 

78,8 

91.4 

.6:? 

1.32 

5.49 

11.2 

18.2 

26.3 

36.3 

45.1 

56.6 

66.9 

78.9 

91.5 

.64 

1.35 

5.54 

11.3 

18.3 

26.4 

36.4 

45.2 

55.7 

67.0 

79.0 

91.6 

.t>5 

1.38 

5.60 

11.4 

18.4 

26.6 

35.4 

46.3 

55.9 

67.2 

79.1 

9L8 

.60 

1.42 

6.65 

11.4 

18.5 

26.6 

35.5 

45.4 

56.0 

67.3 

79.3 

91.9 

.67 

1.45 

5.70 

11.5 

18.6 

26.6 

35.6 

45.5 

56.1 

67.4 

1    79.4 

92.0 

.68 

1.48 

5.76 

11.6 

18.6 

26.7 

35.7 

45.6 

56.2 

67.5 

79.5 

92.1 

.69 

1.51 

5.80 

11.6 

18.7 

26.8 

35.8 

45.7 

56.8 

67.6 

79.6 

92.3 
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Table  7. —  Weir  discharge  per  foot  of  crent  length — Continued. 


HeBdff.feet. 

- 

1 

0 

1.56 

1 
5.85 

2 

11.7 

8 

18.8 

4 

26.9 

6 

35.9 

6 

45.8 

7 
56.4 

8 

9 

10 

0.70 

67.7 

79.8 

92.4 

.71 

1.58 

5.90 

11.8 

18.9 

27.0 

36.0 

45.9 

56.5 

67.9 

79.9 

92.5 

.72 

1.61 

5.96 

11.8 

18.9 

27.1 

36.1 

46.0 

56.6 

68.0 

80.0 

92.7 

.73 

1.65 

6.01 

11.9 

19.0 

27.2 

36.2 

46.1 

56.7 

68.1 

80.1 

92.8 

.74 

1.68 

6.06 

12.0 

19.1 

27.2 

36.3 

46.2 

56.8 

68.2 

80.2 

92.9 

.76 

1.71 

6.11 

12.0 

19.2 

27.3 

36.4 

46.3 

57.0 

68.3 

80.4 

93.0 

.76 

1.76 

6.16 

12.1 

19.2 

27.4 

36.5 

46.4 

57.1 

68.4 

80.5 

93.2 

.77 

1.78 

6.22 

12.2 

19.3 

27.5 

36.6 

46.6 

57.2 

68.6 

80.6 

98.8 

.78 

1.82 

6.27 

12.2 

19.4 

27.6 

36.7 

46.6 

57.3 

68.7 

80.7 

93.4 

.79 

1.85 

6.32 

12.3 

19.5 

27.7 

36.8 

46.7 

67.4 

68.8 

80.9 

93.6 

0.80 

1.89 

6.38 

12.4 

19.6 

27.8 

36.9 

46.8 

57.6 

68.9 

81.0 

93.7 

.81 

1.92 

6.43 

12.4 

19.6 

27.8 

37.0 

46.9 

67.6 

69.0 

81.1 

93.8 

.82 

1.96 

6,48 

12.5 

19.7 

27.9 

37.1 

47.0 

57.7 

69.2 

8L2 

94.0 

.83 

2.00 

6.54 

12.6 

19.8 

28.0 

37.2 

47.1 

57.8 

69.3 

81.4 

94.1 

:84 

2.03 

6.59 

12.6 

19.9 

28.1 

37.3 

47.2 

58.0 

69.4 

81.5 

91.2 

.86 

2.07 

6.64 

12.7 

19.9 

28.2 

37.4 

47.3 

58.1 

69.5 

81.6 

94.4 

.86 

2.10 

6.70 

12.8 

20.0 

28.3 

87.4 

47.4 

58.2 

69.6 

81.7 

94.5 

.87 

2.14 

6.76 

12.8 

20.1 

28.4 

37.5 

47.5 

58.8 

69.7 

81.9 

91.6 

.88 

2.18 

6.80 

12.9 

20.2 

28.5 

37.6 

47.6 

58.4 

69.9 

82.0 

94.7 

.89 

2.22 

6.86 

13.0 

20.2 

28.5 

37.7 

47.7 

58.5 

70.0 

82.1 

94.9 

0.90 

2.25 

6.91 

13.0 

20.3 

28.6 

37.8 

47.8 

58.6 

70.1 

82.2 

96.0 

.91 

2.29 

6.97 

13.1 

20.4 

28.7 

37.9 

48.0 

58.7 

70.2 

82.4 

95.1 

.92 

2.33 

7.02 

13.2 

20.5 

28.8 

38.0 

48.1 

58.8 

70.3 

82.5 

95.3 

.98 

2.37 

7.08 

13. 2' 

20.6 

28.9 

38.1 

48.2 

69.0 

70.4 

82.6 

95.4 

.94 

2.41 

7.13 

13.3 

20.6 

29.0 

38.2 

48.3 

59.1 

70.6 

82.7 

95.5 

.95 

2.44 

7.19 

13.4 

20.7 

29.1 

38.3 

48.4 

59.2 

70.7 

82.9 

9.5.6 

.96 

2.48 

7.24 

13.4 

20.8 

29.2 

38.4 

48.5 

59.3 

70.8 

83.0 

96.8 

.97 

2.52 

7.30 

13.5 

20.9 

29.3 

38.5 

48.6 

59.4 

70.9 

83.1 

95.9. 

.98 

2.56 

7.36 

13.6 

21.0 

29.3 

38.6 

48  7 

59.5 

71.0 

83.2 

96.0 

.99 

2.60 

7.41 

13.6 

21.0 

29.4 

38.7 

48.8 

59.6 

71.2 

83.4 

96.2 

1.00 

2.64 

7.47 

13.7 

21.1 

29.5 

38.8 

48.9 

59.7 

71.3 

83.5 

915.3 
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TABLE  8.— BACKWATER  CAUSED  BY  A  DAM  OR  WBIR. 

In  a  channel  of  uniform  depth,  width,  and  slope,  let 

/>=:Original  uniform  depth. 
^/,  =  Depth  at  the  dam  or  obstruction, 
e/,  =  Depth  at  a  point  upstream. 
/= Distance  upstream  to  the  point  d^. 
fr= Width  of  channel. 

/j  =  Distance  upstream  to  the  ''hydrostatic  limit." 
iiS'=  Natural  uniform  slope  or  inclination  of  water  surface  and 

stream  bed,  assumed  parallel. 
^= Acceleration  of  gravitj*. 
C=  Coefficient  in  the  Chezy  or  slope  formula  v=  C^RS^ 

where  7?  is  the  hydraulic  radiu8=-*^?5_^l^!^^- 

wetted  perimeter 

The  value  of  C  varies  for  rivers  from  about  60  to  140. 

The  distance  upstream  from  the  obstruction  at  which  the  depth  will 

be  (/|  may  be  found  by  the  formula 


'=^-i*+KI-f)[^.-^.]  •  •  • 


(115) 


t  is  a  function  of  y ,  whose  value  can  be  expressed  mathematically 

only  as  a  transcendental  equation.     The  numerical  values  of  this  func- 
tion are  given  in  Table  8.     F^  will  be  found  opposite  the  argument 

:?,  and  /;  opposite  ^. 

I! 

I  li 


Fio.  15.— Concave  backwater  Borteoe. 

The  inverse  problem  of  finding  the  depth  at  any  given  distance  / 
upstream  can  be  solved  only  by  successive  trials. 

Using  the  above  equation,  a  series  of  values  of  d^  may  be  determined 
giving  in  tabular  form  the  corresponding  values  of  ?.  From  this  data 
the  form  of  the  surface  curve  may  be  graphically  shown  or  the  depth 
of  back  piling  at  any  point  may  be  interpolated. 

Ifi?=5,     <i,=10,     C=75,     /S=0.0001,     ^=0.6,  and  i^,=0.1318, 

a. 
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Column  (2)  in  the  following  table  gives  the  values  of  I  for  various 
values  of  d^  computed  by  means  of  formula  (115). 

jFWw  of  backwater  carve  above  a  dam. 


d 

I 

Depth, 
feet 
(1). 

Distance 

from  dam 

todepthdi, 

feet 

(2). 

9 

11,687 

8 

24,277 

7 

38,526 

6.5 

47,024 

6.4 

48,798 

6.3 

50,796 

6.2 

52.813 

6.1 

55,010 

6 

57,240 

6.6 

67,252 

6.3 

82,910 

5.1 

101,255 

I  I      di  -« 

Hydrcwtatiu  Depth  of 

depth  ai    I  "  back 

distanced,  '  piling," 
feet       I       feet 
(3).         I        (4). 


8.83 

7  57 

6.15 

5.30 

5.13 

«5.00 

a  5. 00 

a5.00 

a5.00 

a5.00 

a5.00 

a5.00 


.17 

.43 

.85 

1.20 

1.27 

1.30 

1.20 

1.10 

1.00 

.50 

.80 

.10 


a  Above  hydrostatic  limit. 


If  the  pond  formed  by  the  dam  were  level,  the  hydrostatic  depth  d 
at  any  distance  upstream  would  be 


6=d^—l  sin  S 


(116) 


Column  (3)  in  the  above  table  shows  this  factor  for  the  several  values 
of  /.  The  true  "back  piling"  or  rise  due  to  the  mirface  curvature  is 
expressed  by  the  difference  d^—S^  as  given  in  column  (4). 

This  quantity  has  a  maximum  value  at  the  hydrostatic  limits  or  ter- 
minus of  the  level  pond,  where  6=D. 

Its  location  is  such  that  if  Z^  is  the  distance  upstream  from  the  dam 


(117) 


Fig.  16.  —Convex  backwater  nurface. 


In  the  example  given  the  hydrostatic  limit  occurs  at  a  distance 
Zj =50,000  feet  above  the  dam,  at  which  point  the  maximum  back  piling 
of  about  1.31  feet  occurs. 

Above  the  hydrostatic  limit  the  depth  of  back  piling  is  d^—D. 
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When  S>^, (118) 

the  pond  Hurface  will   not  be  concave,  but  a  remou  or  hydraulic 
jump  will  o(*cur,  having  a  height 


'H^t 


.         (119) 

where  /•,  is  the  mean  velocity  eorresponding  to  rf,.  To  find  the  dis- 
tance upstream  to  the  point  where  the  jump  occurs,  solve  equation 
(115)  for  the  value  of  </„  found  by  formula  (119). 

If  5=0.004        C=100        ^„=O,003216. 

If.;.  =  r.  .=.1(H)  i>=5  i?=f^=4.55. 

r^  =  li)0^'^.55  ^^^^  =13.49  feet  per  second. 

Let  the  depth  at  the  daui  be  10  feet;  using  </,  as  found  above  as  the 
terminal  depth  in  formula  (115),  we  obtain 


10-7.48 
^~    6:004    "'" 


^(0^)4-^10  ^^'-^^^ 


/;  ^0.2578  /;^  0.1318 

/=630+(250-311)X  0.126=622.3  feet 

The  hydrostatic  limit  in  this  case  is 

10—5 
h  —  0aK)4~  "^'^^^       ^ 

If  the  channel  above  an  obstniction  consists  of  successive  reaches 
having  different  slopes  or  cross  sections,  the  depth  at  the  head  of  the 
first  reach  or  level  may  be  found  by  the  method  outlined,  and  usin^ 
this  as  the  initial  depth  (t^  a  similar  solution  may  be  made  for  the 
second  and  succeeding  levels.^ 

a  Table  K  has  becMi  extended  from  Broiwe's  original  table  by  inteipolatioii.  DemoofltratiODS  of  the 
formulas  here  given  may  be  found  in  Mcrriman's  or  BoYey*8  Hydiaulics.  In  case  of  a  laU  a  differea: 
function  must  be  employed.   Its  values  will  be  found  in  the  works  mentioned. 
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Table  8. — Backwater  function  (F)  for  a  dam  or  obstruction. 

[The  column  headings  are  hundredths  for  values  of  -^  from  zero  to  0.29,  thousandths  for  values  of  -^ 
from  0.30  to  0.899,  and  ten- thousand tlis  for  values  of  ^  from  0.900  to  0.999.] 


D 
d 

0 

1 

2 

S 

4 

F 

5 

1 
6 

7 

'      1 

9 

F 

F 

F 

F 

F 

F 

F 

1 
F 

F 

0.0 

0.0000 

O.OOOl 

0.0008 

0.0005 

0.0(109 

0.0013 

0.0018 

0.0026 

0.0034 

0.0042 

.1 

.0060 

.0061 

.0072 

.0085 

.0098 

.0113 

.0128 

.0045 

.0162 

.0181 

.2 

.0201^ 

.0221 

.0243 

.0266 

.0290 

.0314 

.0340 

.0367 

.0395 

.0426 

0.80 

0.0466 

0.0458 

0.0461 

0.0464 

0.0467 

0.0471 

0.0474 

0.0477 

0.0480 

0.0488 

.31 

.0486 

.0489 

.0193 

.0496 

.0499 

.0508 

.0506 

.0609 

.0512 

.0516 

.82 

.0619 

.0522 

.0626 

.0629 

.0588 

.0536 

.0539 

.0643 

.0546 

.0550 

.83 

.0558 

.0566 

.0660 

.0563 

.0667 

.0570 

.0578 

.0677 

.0680 

.0684 

.84 

.0587 

.0691 

.0594 

.9698 

.0601 

.0605 

.0609 

.0612 

.0616 

.0619 

.85 

.0628 

.0627 

.0690 

.0684 

.0688 

.0642 

.0645 

.0649 

.0653 

.0666 

.86 

.0660 

.0664 

.0668 

.0672 

.0676 

.0680 

.0688 

.0687 

.0601 

.0696 

.87 

.0699 

.0703 

.0707 

.0711 

.0715 

.0718 

.0722 

.0726 

.0780 

.0734 

.38 

.0738 

.0742 

.0746 

.0750 

.0754 

.0768 

.0763 

.0767 

.0771 

.0775 

.89 

.0779 

.0783 

.0787 

.0792 

.0796 

.0800 

.0804 

.0808 

.0813 

.0817 

0.40 

0.0821 

0.0826 

0.0830 

0.0834 

0.0639 

0.0843 

0.0847 

0.0852 

0.0856 

0.0861 

.41 

.0865 

.0669 

.0874 

.0878 

.0883 

.0887 

.0891 

.0896 

.0900 

.0905 

.42 

.0909 

.0918 

.0926 

.0986 

.0943 

.0952 

.0961 

.0969 

.0978 

.0986 

.  .48 

.0996 

.0996 

.0997 

.0997 

.0998 

.0999 

.1000 

.1001 

.1001 

.1002 

.44 

.1008 

.1008 

.1013 

.1018 

.1023 

.1080 

.1032 

.1037 

.1042 

.1047 

.46 

.1062 

.1067 

.1062 

.1067 

.1072 

.1077 

.1082 

.1067 

.1092 

.1097 

.46 

.1102 

.1107 

.1112 

.1118 

.1123 

.1128 

.1188 

.1188 

.1144 

.1149 

.47 

.1164 

.1159 

.1165 

.1170 

.1175 

.1180 

.1186 

.1191 

.1196 

.1202 

.48 

.1207 

.1212 

.1218 

.1224 

.1229 

.1234 

.1240 

.1246 

.1215 

.1256 

.49 

.1262 

.1268 

.1278 

.1279 

.1284 

.1290 

.1296 

.1801 

.1807 

.1312 

0.60 

0.1318 

0.1324 

0.1330 

0.1885 

0.1341 

0.1847 

0.A358 

0.1869 

0.1364 

0.1870 

.51 

.1376 

.1382 

.1388 

.1394 

.1400 

.1406 

.1411 

.1417 

.1423 

.1429 

.62 

.1435 

.1441 

.1447 

.1454 

.1460 

.1466 

.1472 

.1478 

.1485 

.1491 

.53 

.1497 

.1503 

.1610 

.1516 

.1522 

.1528 

.1535 

.1541 

.1547 

.1564 

.64 

.1560 

.1666 

.1573 

.1580 

.1586 

.1592 

.1509 

.1606 

.1612 

.1618 

.56 

.1625 

.1632 

.1638 

.1646 

.1652 

.1658 

.1665 

.1672 

.1679 

.1685 

.56 

.1692 

.1699 

.1706 

.1713 

.1720 

.1726 

.1733 

.1740 

.1747 

.1754 

.67 

.1761 

.1768 

.1775 

.1782 

.1789 

.1796 

.1804 

.1811 

.1818 

.1825 

.56 

.1832 

.1839 

.1847 

.1854 

.1861 

.1868 

.1876 

.1883 

.1890 

.1898 

.69 

.1906 

.1912 

.1920 

.1928 

.1935 

.1942 

.1950 

.1958 

.1965 

.1972 

0.60 

0.1960 

0.1988 

0.1996 

0.2008 

0.2011 

0.2019 

0.2027 

0.2085 

0.2042 

0.2060 

.61 

.2058 

.2066 

.2074 

.2082 

.2090 

.2098 

.2106 

.2114 

.2122 

.2180 

.62 

.2138 

.2146 

1  .2156 

1 

.2163 

.2171 

.2180 

.2188 

.2196 

.2204 

.2213 

.68 

.2221 

.2280 

.2238 

.2246 

.2255 

.2264 

.2272 

.2280 

.2289 

.2296 

.64 

.2306 

.2815 

.2324 

.2833 

.2842 

.2350 

.2359 

.2368 

.2377 

.2886 

.65 

.2395 

.2404 

.2413 

.2422 

.2431 

.2440 

.2450 

.2469 

.2468 

.2477 

.66 

.2486 

.2495 

.2505 

.2514 

.2524 

.2533 

.2542 

.2552 

.2661 

.2571 

.67 

.2580 

.2589 

.2597 

.2606 

.2615 

.2624 

.2632 

.2641 

.2660 

.2658 

.68 

.2667 

.2678 

.2689 

.2700 

.2711 

.2722 

0 

.2734 

.2745 

.2756 

.2767 

.69 

.2778 

.2788 

.2799 

.2810 

.2820 

.2830 

.2841 

1 

.2862 

.2862 

.2872 

J^ 

RR  20Q- 

-07— 

-17 
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Table  8. — HachtxUer /uuction  {F)  for  a  dam  or  ofatrurtion — Continued. 

[The  column  headtnKn  Rrc  hundre<UhM  for  value«  of  j  from  zero  to  0.29.  thousand th«  for  ralaes  nf  ~ 

a  d 

from  (>.:I0  to  0.K99.  and  ten-thotimndthn  for  vaUien  of  ^  from  0.900  to  0.9V9.] 


D 
ft 

0 

F 

1 
F 

i 
F 

S 

F 

4 

F 

6 

• 

7 

8 
F 

9 

F 

F 

F 

F 

0.70 

0.2883 

0.2H94 

0.2905 

0.2915 

0.2926 

0.2987 

0.2948 

0.2959 

0.2969 

0.29N0 

.71 

.2991 

.3002 

.3013 

.8025 

.3086 

.3047 

.3058 

.3070 

.3081 

.3093 

.72 

.31(M 

.3116 

.3127 

.3139 

.3150 

.3162 

.8174 

.3186 

.3197 

.8*i09 

.73 

.3221 

.  32:» 

.  3245 

.3258 

.3270 

.3282 

.3294 

.3306 

.3319 

.3381 

.74 

.8343 

.3;{56 

.3368 

.3381 

.8393 

.3406 

.8419 

.3432 

.3444 

1  .8457 

.7ft 

.3470 

.3483 

.8496 

.3510 

.8firi8 

.8586 

.S.>49 

.3568 

.3576 

.3590 

.76 

.3608 

.3617 

.8630 

.8644 

.8657 

.3671 

.8685 

.3713 

.SW7 

.77 

.3741 

.3755 

.8770 

.8784 

.3799 

.3813 

.3828 

.3842 

.38.57 

.3K71 

.78 

.3886 

.3901 

.3916 

.8932 

.3947 

.3962 

.8977 

.3993 

.4008 

.4024 

.79 

.4089 

.4055 

.4070 

.4086 

.4101 

.4117 

.4138 

.4149 

.4166 

.4182 

0.80 

0.4198 

0. 4215 

0.4231 

0.4248 

0.4264 

0.4281 

0.4298 

0.4315 

0.4833 

0.4350 

.81 

.4967 

.4384 

.4402 

.4419 

.4437 

.44.54 

.4472 

.4490 

.4508 

.4526 

.82 

.4.'>I4 

.4.'i63 

.4581 

.4600 

.4618 

.4687 

.4656 

.4675 

.4695 

.4714 

.83 

.4733 

.4753 

.4772 

.4792 

.4811 

.4831 

.4851 

.4871 

.4892 

.  1912 

.81 

.4932 

.495:{ 

.4974 

.4995 

.5016 

.5037 

.5059 

.5061 

.5102 

.5124 

.K'» 

..M46 

.5168 

.5191 

.5213 

.5236 

.5258 

.5281 

.5304 

.6328 

.5351 

.Ni 

.  M74 

.5898 

.M22 

.M46 

.5470 

.5494 

.5519 

.^'>44 

.5569 

.55M 

.87 

.5619 

.5645 

.5671 

.5697 

.5723 

.5749 

.5776 

.5803 

.5830 

.5857 

.88 

.1)884 

.5912 

.5940 

.5969 

.5997 

.6025 

.6055 

.6084 

.6114 

.6143 

.89 

.6173 

.6204 

.6235 

.6265 

.6296 

.6827 

.6359 

.6392 

.6424 

.6*57 

0.900 

0.6489 

0.6492 

0.5496 

0.(M99 

.6502 

0.6506 

0.6609 

0.6512 

0.6515 

0.&S19 

.901 

.6522 

.6.525 

.6529 

.6532 

.6536 

.6539 

.6542 

.6646 

.6549 

.6553 

.902 

.6^')6 

.6559 

.6563 

.6566 

.6570 

.6573 

.6576 

.6580 

.6583 

.6587 

.90» 

.6590 

.6594 

.6597 

.6600 

.6604 

.6608 

.6611 

.6614 

.6618 

.6R22 

.901 

.662.'> 

.6629 

.6682 

.6636 

.6689 

.6642 

.6646 

.6650 

.6653 

.6(;56 

.906 

.6660 

.6664 

.6667 

.6670 

.6674 

.6678 

.6681 

.6684 

.6688 

.^mi 

.906 

.6695 

.6698 

.6702 

.6706 

.6709 

.6712 

.6716 

.6720 

.6723 

.6726 

.907 

.6780 

.6784 

.6737 

.6741 

.6744 

.6748 

.6752 

.67.% 

.6759 

.6762 

.908 

.6766 

.6770 

.6773 

.6777 

.6780 

.6784 

.6788 

.6791 

.6795 

.6798 

.909 

.6802 

.6806 

.6809 

.6813 

.6817 

.6820 

.6824 

.6828 

.6832 

.6835 

0.910 

0.6839 

0.6843 

0.6846 

0.6850 

0.68.^4 

0.6858 

0.6861 

0.6865 

0.6869 

0.6872  ' 

.911 

.6876 

.6880 

.6884 

.6887 

.6891 

.6895 

.6899 

.6903 

.6906 

.6910 

.912 

.6914 

.6918 

.6922 

.6925 

.6929 

.6938 

.6987 

.6941 

.6944 

.6948 

.913 

.6952 

.6956 

.6960 

.6963 

.6967 

.6971 

.6975 

.6979 

.6982 

.6986 

.914 

.6990 

.6994 

.6998 

.7002 

.700C 

.7010 

.7013 

.7017 

.7021 

.7025 

.915 

.7029 

.7033 

.7087 

.7041 

.7046 

.7049 

.7058 

.7057 

.7061 

.7066 

.916 

.7069 

.7073 

.7077 

.7081 

.7085 

.7069 

.7098 

.7097 

.7101 

.7105 

.917 

.7109 

.7113 

.7117 

.7121 

.7125 

.7129 

.n38 

.7i»r 

.7141 

.7145 

.918 

.7149 

.7153 

.7157 

.7161 

.7165 

.7170 

.7174 

.n78 

.7182 

.71« 

.919 

.7190 

.7194 

.7198 

.7202 

.7206 

.7210 

.7216 

.7219 

.7223 

.7227 

0. 920 

0. 7231 

O.T2X^ 

0. 7239 ' 

0.7241 

0. 7248 

0. 7252 

0.7256 

0.7260 

0.7265 

0.7269 

.  \m 

.7273 

.7277 

.7281 

.7286 

.7290 

.7294 

.7298 

.7302 

.7307 

.7311 

.92-2 

.  7315 

.7319 

.  7324 

.7328 

.73;« 

.783(5 

.7341 

.7345 

,7849 

.7354 

.923 

.73.SS 

.  7362 

.7Sii7 

.7371 

.7375 

.7380 

.7384 

.7388 

.7392 

.7397 

.924 

.7401 

.7405 

.7410 

.7414 

.7419 

.7423 

.7427 

.7432 

.7486 

.7441 

.  y2.i 

.  7445 

.  74.')0 

.  7454 

.  745S 

.740)3 

.7468 

.7472 

.7476 

.7481 

.7486 

.  w«; 

.7490 

.7494 

.7499 

.  7504 

.7508 

.7512 

.7617 

.7522 

.7526 

1  .7580 

.  <»27 

.7535 

.  7510 

.7544 

.  7.>49 

.7553 

.7558 

.7563 

.7567 

.7572 

.7576 

.928 

.7581 

.7586 

.  75iiO 

.7.595 

.7600 

.7604 

.7609 

.7614 

.7619 

.7623 

.929 

.7628 

.7633 

.  7637 

.7642 

.7647 

.7652 

.7656 

.7661 

.766^ 

.7670 

i 
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Table  8. — Back  miter  Junction  (F)  for  a  dam  or  ohfttruction — Continued. 

[The  column  headings  are  hundredths  for  values  of  ^.from  zero  to  0.29,  thousandths  for  values  of  ^ 

from  0.30  to  0.899,  and  ten -thousandths  for  values  of  ?  from  0.900  to  0.999.1 
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7 

8 
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F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

0.930 

0. 7675 

0.7(380 

0.7685 

0.7689 

0.7694 

0.7699 

0.7704 

0.7709 

0.7713 

0.7718 

.931 

.  77*2:} 

.7728 

.7724 

.7738 

.  7743 

.7748 

.7752 

.7757 

.7762 

.7767 

.932 

.7772 

.7777 

.7782 

.7787 

.7792 

.7796 

.7801 

.7806 

.7811 

.7816 

.933 

.7821 

.7826 

.7831 

.7836 

.7841 

.7846 

.7851 

.7856 

.7861 

.7866 

.931 

.7871 

.7876 

.7881 

.7886 

.7891 

.7896 

.7902 

.7907 

.7912 

.7917 

.935 

.7922 

.7927 

.7932 

.7937 

.7942 

.7918 

.7953 

.7^58 

.7963 

.7968 

.936 

.7973 

.7978 

.79W 

.7989 

.7994 

.8000 

.8005 

.8010 

.8015 

.8021 

.937 

.8026 

.8031 

.8037 

.8042 

.8017 

.8062 

.8058 

.8063 

.8068 

.8074 

.938 

.8079 

.8084 

.8090 

.8095 

.8101 

.8106 

.8111 

.8117 

.8122 

.8128 

.9.'?9 

.813:i 

.8i:w 

.8144 

.8150 

.8155 

.8160 

.8166 

.8172 

.8177 

.8182 

0.940 

0.8188 

0. 8194 

0.8199 

0.8205 

0.8210 

0.8216 

0.8222 

0. 8227 

0.8233 

0.8238 

.941 

.8244 

.8250 

.  8256 

.  8262 

.8268 

.8274 

.8280 

.8286 

.8292 

.8298 

.942 

.8301 

.8307 

.8313 

.8318 

.8324 

.8330 

.8336 

.8^2 

.8347 

.8358 

.943 

.8359 

.8:^65 

.8371 

.8377 

.8383 

.8388 

.8394 

.8400 

.8406 

.8412 

.944 

.8418 

.W24 

.8430 

.8436 

.8442 

.  8448 

.^54 

.8460 

.W66 

.8472 

.9-15 

.8478 

.8484 

.8490 

.849^; 

.8502 

.8508 

.8515 

.8521 

.8527 

.8583 

.946 

.8539 

.8546 

.8552 

.8558 

.8564 

.8570 

.8677 

.8583 

.8589 

.8596 

.947 

.8602 

.8608 

.8615 

.8621 

.8627 

.8634 

.8640 

.8<M6 

.8652 

.8659 

.948 

.8665 

.8672 

.8678 

.86.S4 

.8691 

.8698 

.8704 

.8710 

.8717 

.8724 

.949 

.8730 

.8736 

.  8743 

.8750 

.875(5 

.8762 

.  8769 

.8776 

.8782 

.8788 

0.950 

0.8795 

0.8802 

0.8809 

.8815 

0.8822 

0.8829 

0.8836 

0.8M3 

0.8849 

0.8856 

.951 

.8863 

.8870 

.8877 

.8883 

.8890 

.8897 

.8904 

.8911 

.8917 

.8924 

.952 

.8931 

.8938 

.8945 

.8952 

.8959 

.8966 

.8974 

.8981 

.8988 

.8995 

.953 

.9002 

.9009 

.9016 

.9028 

.9030 

.9038 

.9045 

.9052 

.9059 

.9066 

.954 

.9073 

.9080 

.9088 

•9095 

.9103 

.9110 

.9117 

.9125 

.9182 

.9140 

.955 

.9147 

.9154 

.9162 

.9169 

.9177 

.9184 

.9191 

.9199 

.9206 

.9214 

.956 

.9221 

.9229 

.9236 

.9244 

.9252 

.9260 

.9267 

.9275 

.9283 

.9290 

.957 

.9298 

.9;^ 

.9314 

.9321 

.9329 

.9337 

.9345 

.9353 

.9360 

.9368 

'.a5S 

.9376 

.9384 

.9392 

.9400 

.9408 

.9416 

.9425 

.9433 

.9441 

.9449 

.959 

.9457 

.9465 

.9473 

.9482 

.9490 

.9498 

.9506 

.9514 

.9523 

.9581 

0.960 

0.9539 

0.9548 

0.9556 

0.95&4 

0.9573 

0.9582 

0.9590 

0.9598 

0.9607 

0.9616 

.961 

.9624 

.9632 

.9W1 

.9650 

.9658 

.9666 

.9675 

.9684 

.9692 

,9700 

.962 

.9709 

.9718 

.9727 

.9736 

.9745 

.9754 

.976;? 

.9772 

.9781 

.9790 

.963 

.9799 

.9808 

.9817 

.9826 

.9835 

•  fcf  o*t*i 

.9854 

.9863 

.9872 

.9881 

.964 

.9890 

.  VWaw 

.9909 

.9918 

.9928 

.9937 

.9947 

.9956 

.9966 

.9975 

.965 

.9985 

.9994 

1.0004 

1.0013 

1.002:? 

1.0032 

1.0042 

i.oa5i 

1.0061 

1.0070 

.966 

1.0080 

1.0090 

1.0100 

1.0110 

1.0120 

1.0130 

1.0140 

1.0150 

1.0160 

1.0170 

.967 

1.0181 

1.0191 

1.0201 

1.0211 

1.0221 

1.02:^1 

1.0241 

1.0251 

1.0261 

1.0271 

.968 

1.0282 

1.0292 

1.0303 

1.0314 

1.0324 

1.03:J5 

1.0346 

1.0356 

1.0367 

1.0378 

.969 

1.0389 

1.0399 

1.0410 

1. 0421 

1.0432 

1.0443 

1.0453 

1.0-164 

1.0475 

1.0486 

0.970 

1. 0497 

1.0508 

l.a519 

1.0530 

1.0M2 

1.0553 

1.05<K) 

l.a576 

l.a587 

1.0898 

.971 

1.0610 

1.0G22 

1.06;J3 

1.0645 

1.0<W)7 

1. 06(58 

1.0680 

1.0692 

1.0704 

1.0715 

.972 

1.0727 

1.0739 

1.0751 

1.0763 

1. 0775 

1.0788 

1.0800 

1.0812 

1.0824 

1.0836 

.973 

1.0848 

1.0861 

1.0873 

1.0886 

1.0898 

1.0911 

1.0924 

1.0936 

1.0949 

1.09(51 

.974 

1.0974 

1.0987 

1.1000 

1. 1013 

1.1026 

1.1040 

1.1053 

1.1066 

1.1079 

^1.1092 

.975 

1.1105 

1.1119 

1. 1132 

1.1146 

1.1159 

1.1173 

1. 1187 

1.1200 

1. 1214 

1.1227 

.976 

1.1241 

1. 12.=>5 

1.1269 

1.1284 

1. 1298 

1.1312 

1.1326 

1.1340' 

1.  i:i55 

1. 1369 

.977 

1.1383 

1. 1398 

1. 1413 

1. 1427 

1. 1442 

1. 1457 

1. 1472 

1.1487 

1.1501 

1. 1516 

.978 

1. 1531 

1. 1546 

1. 1562 

1. 1578 

1. 1593 

1.1608 

1.1624 

1.1640 

1. 1655 

1. 1670 

.979 

1, 1686 

1. 1702 

1.171S 

1.1735 

1.1751 

1. 1767 

1.1783 

1.1799 

1. 1816 

1.1832 
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Table  8. — Backwater  function  (F)  fifr  a  dam  or  obttrudion — Continaed. 

[The  column  beadiiucv  mn  hundredths  for  Talues  of  ^  from  aero  to  0.29,  thoumndfctas  for  Tmliiiei 

a 

of  ^  from  O.SO  to  0.899,  and  Cen-thonaandthj}  lor  values  of  it  from  0.900  to  0.999.1 
a  a 


D 
d 

• 

F 

1 
F 

t 
F 

• 

4 

6 

F 

• 

7 

8 

9 

F 

F 

F 

F 

F 

a9N0 

l.]8t8 

1.1865 

1.1882 

1.1899 

1.1916 

1.1934 

1.1951 

l.\968 

1.1985 

L2(K» 

.981 

1.2019 

1.2037 

1.2065 

1.2073 

1.2091 

1.2109 

1.2127 

1.2145 

1.2168 

1.2181 

.982 

1.2199 

1.2218 

1.2287 

1.2256 

1.2275 

1.2294 

1.2314 

1.-2383 

1.2352 

1.2371 

.983 

1.2390 

1.2410 

1.2430 

1.2451 

1.2471 

1.2491 

1.25J1 

1.2.581 

1.2552 

1.2572 

■  WM 

1.2592 

1.2614 

1.2635 

1.2656 

1.2678 

1.2700 

1.2721 

1.2742 

1.2764 

1.2786 

.985 

1.2807 

1.2830 

1.2853 

1.2876 

1.2899 

1.2922 

1.2945 

1.2968 

1.2991 

1.9014 

.  9n6 

1.8087 

1.3062 

1.3086 

1.3111 

1.3186 

1.3160 

1.8185 

1.8210 

1.3235 

1.S259 

.987 

1.3281 

1.8311 

1.3837 

1.3364 

1.3391 

1.3418 

1. 9444 

1.8471 

1.3498 

1.3524 

.9(<8 

1.3551 

1.3560 

1.3609 

1.3638 

1.3667 

1.3696 

1.8725 

1.3754 

1.3783 

1.3K12 

.989 

1.3841 

1.3873 

1.8905 

1.3936 

1.3968 

1.4000 

1.4032 

1.4064 

1.4095 

1.4127 

0.990 

1.4159 

1.4194 

1.4229 

1.4264 

1.4299 

1.4384 

1.4870 

1.4405 

1.4440 

1.4475 

.991 

1.4510 

1.4549 

1.4588 

1.4628. 

1.1667 

1.4706 

1.4745 

1.4784 

1.4824 

1.4863 

.992 

1.4902 

1.4947 

1.4991 

1.5086 

1.5060 

1.5125 

1.5170 

1.5214 

1.S259 

1.5305 

.998 

1.5348 

1.5399 

1.5451 

1.5502 

1.5553 

1.5604 

1.5666 

1.5707 

1.5758 

1.5810 

.994 

1.5861 

1.5922 

1.5063 

1.6043 

1.6104 

1.6165 

1.6226 

1.6287 

1.6847 

1.6406 

.995 

1.6469 

1.6543 

1.6618 

1.6692 

1.6767 

1.6841 

1.6915 

1.6990 

1.7061 

1.7139 

.996 

1.7218 

1.7309 

1.7405 

1.7501 

1.7507 

1.7692 

1.7788 

1.7884 

1.7980 

1.8076 

.997 

1.8172 

1.8807 

1.8442 

1.8577 

1.8712 

1.8848 

1.8982 

1.9118 

1.9258 

1.9888 

•  998 

1.9528 

1.9754 

1.9985 

2.0216 

2.0447 

2.0678 

2.0910 

2. 1141 

2.1378 

2.1608 

.999 

2.1834 

1.000 

• 

* 

******** 
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TABLE  9.~DISCHARGE  OVER  A  THIN-EDGED  WEIR  BY  BAZIN'S 

FORMULA. 


By  E.  C.  MuBPHY. 

Table  9  gives  the  discharge  per  foot  of  length  over  sharp-crested 
vertical  weirs,  without  end  contractions,  of  heights  2,  4,  6,  8,  10,  20, 
and  30  feet,  computed  from  Bazin's  formula.  Although  this  formula 
is  based  on  data  obtained  from  experiments  with  heads  not  greater 
than  1.64  feet,  discharges  for  heads  of  4  feet  and  less  computed  thereby 
agree  within  2  per  cent  with  those  obtained  by  use  of  the  Fteley  and 
Stearns  formula.  The  discharge  given  by  this  table  is  corrected  for 
velocity  of  approach  and  the  head  to  be  used  is  that  observed  16  feet 
or  more  upstream  from  the  crest  of  the  weir. 

(.0984\ 
0.406+—  >—  ) 

1+0.657^- TTT^^ji  )ZAV  2<7A,   in   which    A=ob6ei*ved    head,    in    feet; 

/;= height  of  weir,  in  feet;  Z=lengthof  crest,  in  feet;  ^=discharge 
in  second-feet. 

Table  9. — Dtscharge  per  foot  of  length  over  sJiarp-creKled  vertical  tmr»  without  end 

contractions,^^ 


2 

4 

6 

8 
0.13 

10 

20 

0.13 

SO 

0.1 

0.13 

0.13 

0.13 

0.13 

0.13 

.2 

.33 

.33 

.33 

.33 

.83 

.33 

.33 

.3 

.68 

.•58 

.66 

.58 

.58 

.58 

.68 

.4 

.88 

.88 

.87 

.87 

.87 

.87 

.87 

.5 

1.23 

1.21 

1.21 

1.21 

1.21 

1.20 

1.20 

.6 

1.62 

1.59 

1.58 

1.58 

1.57 

1.57 

1.57 

.7 

2.04 

1.99 

1.96 

1.96 

1.97 

1.97 

1.97 

.8 

2.50 

2.43 

2.41 

2.41 

2.40 

2.40 

2.40 

.9 

3.00 

2.90 

2.88 

2.86 

2.8» 

2.85 

2.86 

1.0 

3.53 

3.40 

3.36 

3.85 

3.34 

3.33 

8.33 

1.1 

4.10 

3.93 

8. 88 

3.86 

3.85 

3.84 

8.83 

1.2 

4.69 

4. 48 

4.42 

4.40 

4.38 

4.36 

4.86 

1.3 

5.32 

5.87 

4.99 

^.96 

4.94 

4.92 

4.91 

1.4 

5.99 

5.68 

5.58 

5.55 

5.52 

5.49 

5.48 

a  This  table  should  not  be  used  where  water  on  the  downstream  side  of  the  weir  is  above  the  level 
of  the  crest,  nor  unless  air  circulates  freely  between  the  overfalling  sheet  and  the  downstream  face 
of  the  weir.  If  a  vacuum  forms  under  the  falling  sheet  the  discharge  may  be  5  per  cent  greater  than 
given  in  this  table. 

187 


188        WEIR    EXPERIMENTS,  COEFFICIENTS^   AND    FORMULAS. 

Table  9. — Discharge  per  foot  of  length  m^tr  sharp-^regUd  vertical  ireint  triihout  end 

contract  ions — Con  ti  nuetl . 


t 

6.69 

4 
6.30 

6.20 

8 
6.16 

10 

6.13 

6.08 

SO 

1 

l.ft 

6.07 

,            1.6    ( 

7.40- 

6.97 

6  M 

6.78 

6.75 

6.69 

6.6W 

1.7 

H.15 

i.m 

7.50 

7.43 

7.39 

7.33 

7.31 

1.8 

8.93 

8.37 

8.18 

8.09 

8.a> 

7.9H 

7,96 

1.9 

9.74 

9.11 

8.89 

8.79 

8.74 

8.65 

8.lt3 

2.0 

lO.ftS 

9.87 

>  9.62 

9.51 

9.44 

9.31 

9.32 

2.1 

11.44 

10.66 

10.37 

10.24 

10.17 

10.05 

10.02 

1            2.2 

12.33 

11.46 

11.14 

10.99 

10.91 

10.78 

10.75 

2.  a 

13.2ft 

12.29 

11.9:) 

11.77 

11.67 

11.52 

11.48 

2.4 

14.20 

13.15 

12.75 

12.56 

12.45 

12.28 

12.24     ' 

2.5 

1ft.  18 

14.03 

13.59 

13.37 

13.25 

13.06 

1.3.02 

2.6 

16.17 

14.92 

14.44 

14.20 

14.07 

13.85 

13.80 

;            2.7 

17.19 

15.84 

15.31 

15.05 

14.90 

14.65 

14.60 

2.8 

18.23    ' 

16.79 

16.21 

15.92 

15.76 

15.48 

15.42 

'            2,9 

19.29 

17. 75 

17.12 

16.81 

1 

16.63 

16.32 

16.25 

3.0 

20.38     1 

18.74 

18.06 

1 

17.  n 

17.52 

17.18 

17.10 

3.1 

21.50 

19.74 

19.01 

18.64 

18.42 

18.  (» 

17.96 

3.2 

22.64 

20.77 

19.98 

19.58 

19.34 

18.93 

18.83 

3.3 

23.80    1 

21.82 

20.98 

20.54 

20.28 

19.83 

19.72 

3.4 

24.98 

22.89 

21.99 

21.52 

21.24 

20.75 

20.63 

3.  ft 

26.20 

23.98 

23.01 

22.51 

22.22 

21.69 

21.55 

3.6 

27.42 

25.09 

24.06 

23.52 

23.20 

22.62 

22,48 

3.7 

28.<?7 

26.23 

25.13 

24.55 

24.21 

28.58 

23,43 

3.8 

29.94    • 

1 

27.38 

26.22 

25.60 

26.23 

24.56 

24,39 

1            3.9 

31.23 

28. 55 

27.32 

■26.66 

26.27 

•25.54 

25.37 

4.0 

32.54 

29.74 

28.45 

27.74 

27.32 

26.55 

•26.85 

4.1 

33.87     1 

30.96 

29. 59 

28.84 

28.39 

27.56 

27.34 

4.2 

lift.  22 

32.18 

30.75 

29.96 

29.48 

28.50 

28.35 

4.3 

:w.ft9   , 

:«.43 

31.92 

31.09 

30.58 

29.63 

29.38 

4.4 

37.99     . 

1 

34.70 

33.12 

32.24 

31.70 

30.68 

30.42 

4.  ft 

39.  40 

35.98 

:)4.S3 

33.40 

32.83 

31.74 

31.47 

1            4.6 

40.83 

37.29 

35. 5<'. 

34.58 

33.98 

32.82 

32.53 

1           4.7 

42. 28 

38.61 

36.80 

35.78 

3.5.14 

33.92 

33.61 

4.8    1 

4,H.7ft     . 

39.96 

38.07 

37.00 

36.32 

35.04 

34.70 

4.9 

4ft.  23     1 

41.32 

39.35 

38.23 

37.52 

86.17 

aft.  80 

ft.O 

46.73    , 

42. 69 

40.65 

39.48 

38.74 

37.21 

36.91 

ft.l 

48.25     1 

44.09 

41.96 

40.73 

39.97 

38.45 

38.03 

ft.2    , 

49.79 

4ft.  50 

43.29 

42.01 

41.20 

39.61 

39.17 

ft.  3     • 

51.36    1 

46.93 

44.64 

43.30 

42.45 

40.78 

40.31 

ft.  4     ' 

ft2.94 

48.38 

46.00 

44.60 

48.71 

41.96 

41.47    , 

ft.  5     1 

54.  M 

49.85 

47.  :«^ 

45.93 

46.00 

43.16 

42.  &1 

ft.  6 

56.15    ' 

51.34 

48.79 

47.27 

46.31 

44.38 

43.83 

ft.  7 

57.78    1 

52. 83 

50.19 

48.62 

47.62 

45.60 

45.02 

ft.H 

59.  12     1 

54.34 

51.62 

49.99 

48.94 

46.83 

46.  •22    , 

ft.  9 

61.09 

5ft.  88 

5;i.07 

61.88 

60.29 

48.08 

47.44 

n.o 

62.77     1 

57.43 

54.53 

52.78 

51.  M 

49.84 

48.67 

G.l 

&1.46 

59.00 

66.00 

64.20 

53.02 

60.61 

49.91 

(5.2 

Gti.  18 

60. 58 

57.50 

55.63 

54.40 

51.90 

51.16 

6.3 

r.7. 91 

62. 18 

59.01 

57.07 

55.80 

53.20 

52.42 

0.4 

1 

69.  <>')     ' 

6;i.79 

60.53 

58. 53 

57.22 

W.50 

53,70 

t 
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Table  9. — Discharge  per  foot  of  length  over  sharp-crested  vertical  weirs  "vnthout  end 

contractions — Contin  ued . 


2 

4 

65.42 

6 

K 

10 

58.65 

*« 

80 

5-4.98 

6.5 

71.42 

62.07 

60.01 

55.82 

6.6 

73.19 

67.07 

63.63 

61.50 

60.09 

57.16 

56.27 

G.7 

74.99 

68.74 

65.20 

63.00 

61.55 

58.60 

57.58 

6.8 

76.80 

70.42 

66.78 

64.53 

63.02 

59.96 

58.  CO 

6.9 

78.62 

72. 11 

68.38 

66.06 

64.50 

61.23 

60.22 

7.0 

80.46 

73.82 

70.00 

67.60 

66.00 

62. 61 

61.56 

7.1 

82.32 

75.56 

71.63 

69.17 

67.52 

64.00 

62.91 

7.2 

8H.18 

77.29 

73.28 

70.74 

69.04 

65.40 

64.27 

7.3 

86.07 

79.04 

74.  W 

72.34 

70.58 

66.81 

65.64 

7.4 

87.97 

80.81 

76.61 

73.94 

72. 14 

68.24 

67.02 

7.5 

89.89 

82.60 

78.30 

7.1. 5«i 

73.70 

69.68 

68.41 

7.6 

91.82 

84.40 

80.01 

77.19 

75.28 

71.13 

69.81 

7.7 

93.76 

86.22 

81.73 

78.84 

76.88 

72.69 

71.23 

7.8 

95.72 

88.05 

83.46 

80.50 

78.48 

74.06 

72.65 

7.9 

97.70 

89.90 

85.21 

82.18 

80.11 

75.65 

74.09 

8.0 

99.68 

91.76 

86.97 

8:^.87 

81.74 

77.04 

75.53 

8.1 

101.69 

98.63 

88.75 

85.57 

83.39 

78.65 

76.98 

8.2 

108.70 

95.51 

90.54 

87.29 

85.25 

80.06 

78.44 

8.3 

105.73 

97.42 

92.34 

89.02 

86.72 

81.59 

79.92 

8.4 

107.78 

99.34 

94.16 

90.76 

88.41 

83.13 

81.40 

8.5 

109.84 

301.27 

96.00 

92.52 

90.11 

at.  69 

82.90 

8.6 

111.91 

103. 21 

97.^4 

94.29 

91.82 

86.25 

84.41 

8.7 

113.99 

105.17 

99.70 

96.07 

93.65 

87.82 

86.92 

8.8 

116.09 

107.14 

101.57 

97.87 

95.28 

89.40 

87.44 

8.9 

118.20 

109.13 

103.46 

99.68 

97.04 

91.00 

88.98 

9.0 

120.33 

111.13 

105.36 

101.50 

98.80 

92.61 

90.62 

9.1 

122.47 

113. 15 

107.28 

103.34 

100.58 

94.23 

92.08 

9.2 

124.62 

115.18 

109.21 

105.19 

102.37 

95.86 

93.66 

9.3 

126.79 

117.22 

111. 15 

107.06 

104.17 

97.49 

96.22 

9.4 

128.97 

119.27 

113. 10 

108.93 

105.99 

99.14 

96.80 

9.6 

131.16 

121.34 

115.07 

110. 82 

107.82 

100.80 

98.40 

9.6 

133.36 

123.42 

117.05 

112. 72 

109.65 

102.48 

100.00 

9.7 

135.58 

125.51 

119.04 

114.64 

111.50 

104.16 

101.62 

9.8 

137.82 

127.63 

121.05 

116.67 

113. 37 

106.85 

103.26 

9.9 

140.06 

129.74 

123.07 

118.51 

116.25 

107.56 

104.88 

10.0 

142.81 

131.87 

125.10 

120.46 

117.14 

109.27 

106.52 

TABLES     lo-ia.— MULTIPLIERS     FOR     DETERMINATION     OP 

CHARGE  OVER  BROAD-CRESTED  WEIRS. 


DIS- 


By  E.  C.  Murphy. 

Tables  10  to  12  give  multipliers  to  be  applied  to  quantities  in  Table 
9  to  determine  the  discharge  over  broad-crested  weirs  of  crest  shape 
and  height  shown  at  the  head  of  each  column.  Example:  Suppose 
the  discharge  is  to  be  computed  oyer  a  rectangular  weir  that  is  10 
feet  long,  12  feet  high,  6  feet  crest  width,  and  has  an  observed  head 
of  2.4  feet 

Table  9  shows  that  for  a  height  (p)  of  12  feet  and  a  head  (A)  of  2.4, 
the  discharge  (q)  is  12.42  second-feet.  Table  10  shows  that  for  a  height 
(p)  of  12  feet,  a  crest  width  (c)  of  6  feet,  and  head  (A)  of  2.4  feet  the 
multiplier  is  0.797.  Hence,  the  discharge  is  12.42x0.797x10=99.0 
second-feet.     With  two  end  contractions  the  discharge  would  be  9.9 

Tablb  10. — MiUtipliera  of  ilischaTge  over  redangidar  weir,  broad  cretied  (type  a,  fig.  17, 

p,  191), 

[p-height  of  weir;  <;=» width  of  crest:  A^obiierved  head:  all  in  feet.] 


4.6 
2.6 


4.6 
6.6 


0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
8.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 


0.765  I 
.789  ' 
.814 
.835  I 

.&'i7  , 
.878  , 

fiOO 

•  OV9    < 

.940  I 
.986  , 


0.708 
.709 
.710 
.711 
.711 
.712 
.714 
.716 
.718 


11.25 
.48 


0.821 
.997 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


11.25 
.98 


0.792 
.889 
.962 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


11.25 
1.65 


0.806 
.806 
.878 
.906 
.985 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


11.25 
3.17 


11.25 
5.88 


0.792 
.795 
.796 
.815 

.  on 

.870 
.90 
.93 
.97 

.98 

(«) 

(«) 

(«) 

(") 


11.25 
8.98 


11.26 
12.24 


0.799 
.791 
.796 
.797 
.797 
.797 
.812 
.834 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 


0.801 
.794 
.793 

.792 

.790 

.788 

.787 

.786 

.78 

.78 

.77 

.77 

.77 

.77- 


0.786 
.815 
.814 
.797 
.796 
.794 
.794 
.792 
.79 
.78 
.78 
.77 
.77 
.77 


11.25 
16.30      j 


I 


0.790 
.790 
.792 
.793 
.793 
.791 
.791 
.799 
.78 
.78 
.77 
.77 
.77 
.77 


a  Value  doubtful. 
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n-C-i 


Q./&or 


f^62-^ 


cL 


I 


*<'4^ 


I.  m. 

Fig.  17.— Typ««  of  weirs  referred  to  in  Tables  10, 11,  and  12. 
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Table  11. — Multipliers  of  dutckarge  far  trapezoidal  vWr*. 

[p^helffhtof  weir,  in  feet:  r= width  of  f-rest.  In  feet:  c^upetream  slope:  «'=down8tream  slope: 

A=ob(ierved  head,  in  feet.] 


Type  b,  Hg.  17. 


P 

r. 

$. 

9* 


1.0. 

1.6. 
2.0. 
2.6, 
3.0. 
3.6, 


4.0. 
4.5. 
5.0. 
6.0. 
7.0. 
8,0. 
9.0. 
10.0. 


4.9 
.38 
2:1 
0 


1.137 
MSI 
1.120 
1.106 
1.094 
1.085 
1.072 
1.064 


4.9 
.66 
2:1 
0 


1.048 
1.068 
l.ON) 
1.066 
1.088 
1.087 
1.0K4 
1.061 


4.9 

.66 
3:1 
0 


1.066 
1.066 
1.061 
1.062 
1.047 
1.043 
1.088 
1.035 


4.9 
.66 
4:1 
0 


1.089 
1.089 
1.083 
1.026 
1.020 
1.017 
1.012 
1.009 


4.9 
.66 
5:1 
0 


1.009 

1.009 

1.005 

.997 

.991 

.968 

.960 


I 


4.9 
.88 

2:1 
5:1 


1.095 
1.071 
1.044 
1.024 
1.009 
1.003 
1.014 
1.023 


4.9 
.66 
2:1 
2:1 


Type  r.  fijr.  17. 


1.071 
1.066 
1.063 
1.047 
1.047 
1.050 
1.052 
I.aS5 


4.65 
7.00 
4.67:1 


1.042 
1.083 
1.024 
1.012 
.995 
.963 
.977 
.974 
.97 
.97 
.97 
.96 
.96 
.96 


11.25 
6.00 
6:1 


1.060 
1.069 
1.064 
1.012 

.985 

.979 

.976 

.973 

.97 

.96 

.96 

.95 

.95 

.95 


Tablk  12. — Multipliers  of  discharge  for  compound  u^eirs. 
[p=» height  of  weir,  in  feet:  A^otnerved  head,  in  feei.] 


p 

4.67     1 
d 

1 

4.56 
f 

4.53 

/ 

1 

6.28 

11.25 

11.25 
i 

0.924 

1.083 

1.098 

1.133 

1.158 

1.163 

1. 169 

1.165 

1.16 

1.15 

1.14 

1.14 

1.14 

1.13 

11.25 

■ 

J 

.   0.933 
.988 
1.018 
1.033 
1.045 
1.054 
1.060 
1.060 
1.06 
1.04 
1.04 
1.04 
1.03 
1,08 

11.25 
1- 

0.962 

1.045 

1.066 

1.063 

1.020 

.997 

.994 

.991 

.98 

.98 

.97 

.97 

.97 

.97 

11.25 

/ 

11.25   • 

1 

Type.  flR.  17 

(p.191).      1 

1 

A 
0. 6 

^ 

k 

m 

0.947 
1.000 
1.086 
1.063 
1.0S5 
1.096    . 

0.941 

1.089 

1.067 

1.109 

1.118 

1.120 

1.127 

1,123 

l.U 

1.11 

1.10 

1.10 

1.09 

1.09 

0.971 

l.(B3 

1.042 

1.035 

1.083 

1.045 

l.QSA 

l.tfi7 

1.06 

1.04 

1.04 

1.03 

1.03 

1.03 

1.0 ' 

0.842 
.866 
.868 
.906  1 
.»27j 
.945 
.965 

1.00    ' 

0.836 
.834 
.831 
.826 
.822 
.817 
.812 
.80 

0.929  ' 
.960  1 
.968  , 
.947  1 
.942  1 
.986 
.931 

.92 

1 

0.976 
.979 
.988 
1.000 
1.016 
1.032 
1.044 
1.06 

1,5 

2. 0 

2.5 

3.0 

3. 5 

1.106 

4. 0 

1.110 
1.10 
1.10 
1.09 

5. 0 

6. 0 

7. 0 

8  0 

1.09 

9  0 

1.06 
1.08 

10.0 ' 

1 

1 

i               1 
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Albion,  Mass..  dam  at,  flow  over 132 

Angular  weirs.    See  Weirs,  angular. 
Approach,  channel  of.    See  Channel  of  ap- 
proach. * 

section  of,  deflnition  of 7 

velocity  of.    See  Velocity  of  approach. 

Austin,  Tex.,  dam  at,  flow  over 138 

Authorities  cited,  list  of 10 

Backwater,  depth  of 180-182 

depth  of,  figures  showing 180, 181 

table  showing 183-186 

Bazin,  H.,  base  formula  of 9 

coefiicients  of,  for  thin-edged  weirs 61 

plate  showing 32 

correction  of,  for  velocity  of  approach .  63-65 
experiments  of,  on  effect  of  rounding 

upstream  crest  edge 123 

on   submerged   weirs  of  irregular 

section 14S-144 

on  thin-edged  weirs 29-31 

on  trapezoidal  weirs 127 

on  triangular  weirs 124-126 

on  weirs  of  irregular  croas  section . .  63-85 
on  weirs  with  compound  slopes . .  127-128 
on   weirs  with   varying  upstream 

slopes 128-129 

plate  showing 66 

formula  of,  comparison  of,  with  other 

formulas 40-42 

for  submerged  weirs 141-142 

for  thin-edged  weirs ;U-34, 187-189 

for  weirs  with  end  contraction,  use 

of 45 

formulas  and  experiments  of,  on  broad- 
crested  weirs 117-119 

Bellasis.  — ,  on  falls 135 

Blackstone  River,  dam  on,  flow  over , .      132 

BlackwcII,  T.  E.,  experiments  of,  on  broad- 
crested  weirs 112-114, 122 

Boileau,  P.,  experiments  of,  on  thin-crested 

weirs 21-22 

formula  of,  compared  with  other  for- 
mulas    40-41 

Broad-crc«ted    weirs.     See  Weirs,    broad- 
crested. 

Castel,  M.,  experiments  of,  on  thin-crested 

weirs 20-21 

formula  of,  compared  with  other  for- 
mulas    40-41 

Chambly  dam,  model  of,  experiments  on . .     101 
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Channel,  leading,  definition  of 7 

Channel  of  approach,  deflniiion  of 7 

depth  of,  for  weir  gaging 50 

energy  in,  distribution  of 17-20 

velocity  in,  distribution  of 16-17 

Chanoine  and  Mary,  formula  of,  for  sub- 
merged weirs 140 

Cippoletti,  Cesare,  formula  of,  for  trape- 
zoidal weirs 48-19 

weir  of,  definition  of 47-48 

Clegg's  dam,  flow  over 112 

Coefllcients,  relations  of 9 

Compound  weirs,  flow  over 46 

Contracted  weirs,  deflnition  of 7 

Contraction,  crest,  deflnition  of 8 

Contraction,  end.  formula  for 44-46 

Contraction,  vertical,  definition  of 8 

effect  of 13-14 

Cornell  University,  hydraulic  laboratory  of , 

description  of 86-87 

hydraulic  laboratory  of,  experiments 

at 89,85-107 

experiments  at,  plate  showing 86 

Crest,  character  of 62 

roughness  of,  corrections  for 138-134 

Crest,  contraction,  deflnition  of 8 

Croton  dam,  crest  of,  correction  for 134 

model  of,  flow  over,  experiments  on 90-94 

flow  over,  experiments   on,  plate 

showing 94 

Dams,  backwater  caused  by,  depth  of 180-182 

backwater  caused  by,  depth  of,  table 

showing 188-186 

Dams,  actual,  flow  over,  experiments  on. .  181-133 
flow  over,  experiments  on,  plate  show- 
ing       132 

Dams,  model,  crest  of,  correction  for 183 

flow  over,  experiments  on 88-90 

Dams,  submerged,  data  concerning 144-146 

D' Aubuis8on,  J.  F.,  formula  of 21 

Deep  Waterways,  U.  S.  Board  of  Engineers 
on,  experiments  of,  on  sub- 
merged weirs 146 

experiments  of,  on  weirs  of  irregular 

section 86-90 

on  weirs  with  varying    upstream 

slopes 128-130 

plate  showing 90 

formula  of,  for  broad-crested  weirs. . .  121-122 

Definitions  of  terms 7-8 

Desplaines  River  dam,  flow  over 112 

Dimensions,  methods  of  expressing 8 
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DolireTille  (Um.    model   of,   ezperimenU 

on 102 

DyM.  — ,  formulA  of,  for  submerged  weln  . .      143 
Dyer,  C.  W.  D.,  and  Kllnn,  A.  D.,  experl- 

mentaof 45.48 

Eait  Indies,  engineen  of,  formalaa  of,  for 

broad-oretted  weirs 114-116,121 

formulas  of,  for  thin-edged  wein 22, 40 

submerged    dams   in,    data   concern- 
ing   144-146 

Bneigy,  distribution  of,  in  channel  of  ap- 
proach   17-20 

Error,  effect  of,  in  determining  head 68 

Essex  County.dam  of,  model  of,  experiments 

on 107-109 

Falls,  flow  over 136 

flow  over,  flgure  showing 136 

Farm  Pond.  Ma<«.,  experiments  on  thin-  i 

edged  weirs  at 28 

Fltnn,  A.  D..  and  Dyer,  C.  W.  D.,  experi- 
ments of 46,48 

Plow,  method  of  expressing 8 

Formulas,  comparison  of 40-42 

list  of 9 

Francis,  J.  B.,  base  formula  of 9 

experiments  and  formulas  of,  for  thin- 

rrested  weirs 23-28 

formula  of,  compared  with  other  formu- 
las        40 

discharge  by,  table  showing 1«2-171 

for  end  contractioni* 44 

for  weirs  of  irregular  cross  sections.       82 

weir  of.  diagram  showing 51 

Francis,  J.  B.,  and  Smith,  H.,  formula  of, 

for  thin-edged  weirs 37 

Francis,  J.  B.,  Hteams,  F.  P.,  and  Fteley, 
A.,  formula  of,  for  thin-edged 

weirs 26. 29, 34, 40-41 

Freeman,  J.  R.,  experiments  of 90-94 

Frisell,  J.  P.,  formula  of,  tox  broad-crested 

weirs 110-112 

Fteley  and  Bteams.  Srr  Steams  and  Fteley. 
Fteley,  A.,  Steams,  F.  P.,  and  FranciH,  J. 
B.,  formula  of,  for  thin -edged 
weirs 26,29,34,40-41 

Qaging.  accuracy  of 63-68 

requirements  for 49-68 

Geological  Survey,  Unhed  States,  experi- 
ments   of,    on    broad  -  crested 

weirs 119-121 

experiments  of,  on  rounding  upstream 

edge 123,124 

on  weirs  of  irregular  section 9^107 

on  weirs  with  varying  slopes 130 

plate  showing 106 

Gould,  S.   L.,   formula  of,    for  discharge 

from  nonprismatic  reservoir. ...      154 
formula  of,   for  discharge  from  pris- 
matic reservoir 150-152 

Gould,  E.  8.,   formula  of,   for  discharge 

from  prismatic  reservoir 161-152 

Hart  and  Hunking,  formula  of,  for  thin- 
edged  weirs 25-26 


Head,  determination  of.  error  in,  effect  of.  SS-K 
determination   of.  error  in,  effect  of, 

plateshowing 54 

effect  of  velocities  on,  table  showing.  157-1^8 

increase  in,  effect  of 9M0 

from  submerged  weir 143-143 

variation  in 53-64.97-« 

diagram  showing laC> 

effect  of 146-156 

Herschel,  C,  formula  of,  for  submerged 

weirs 139-140 

Horton,  R.  E.,  experiments  of 96-107 

Hunking  and  Hart,  formula  of,  for  thin- 
edged  weirs 25-36 

Inclined  weirs.    See  Weirs,  inclined. 

India.    .See  East  Indies. 

Inflow,  effect  of.  on  reservoir 148-156 

Johnston,  T.  T.,  on  flow  over  Desplaines 

Riverdam U2 

Lawrence,  Mass.,  dam  at,  model  of,  ezperi- 

mentaon 10(7-109 

dam  at,  model  of,  experiments  oo,  plate 

showing 1U6 

Leading  channel,  definition  of 7 

Lesbros,   experiments  of,  on    thin-edged 

weirs 21 

formulas  of,  compared  with  other  for- 
mulas        41 

Lesbros  and  Poncelet,  experiments  of,  on 

thin-edged  weirs 21 

Lowell,  Mass.,  experiments  at 23-26, 107-109 


Merrimac  River,  dam  on,  experiments  on..     106 
dam  on ,  experiments  on,  plate  showing.     106 

Metz,  Germany,  experiments  on  thin-edged 

weirs  at 21-22 

Morris,  Elwood,  onClegg'sdam 112 

Murphy,  E.  C.  tables  by.  of  discharge  over 
thin-edged  and  broad-created 
weirs 187-192 

Muskingum  River,  dam  on,  flow  over 19S 

Nappe,  definition  of 7 

form  of.  modifications  of 60-61 

modi flcations  of,  plate  showing  —       £0 

Nelles.  George  T..  data  collected  by ISl 

Notation,  explanation  of $-9 

O*0onnell,  P.  P.  L.,  formula  of.  for  discharge 

from  non]uiginatic  reservoir I5S 

Orifice,  fiow  through IS-U 

flow  through,  flgure  showing 1:! 

Ottawa  River  dam,  Canada,  flow  over 132 

Parabolic  law  of  velocity,  application  of,  to 

weirs VI 

Parmley.  W.  C,  formula  of,  compared  with 

other  formulas 4(M1 

formula  of,  for  thin-edged  weirs 37-> 

Plattsburg  dam,  model  of,  experiments  on.  98-100 

Poncelet  and  Lesbros,  experiments  of,  on 

thin-edged  weirs 21 

Rafter,  6.  W.,  experiments  of 86-» 

Rankine,  W.  J.,  formula  of,  for  submerged 

weirs 142 
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RMerYoirs.  lowering  of,  time  reqaired  for .  146-156 
Rhind,  R.  H.,  formulaof,  for  submerged  weirs     141 

Seetion  of  approach  definition  of 7 

Sharp-crested  weirs,  definition  of 7 

Smith,  Hamilton,  base  formula  of 9 

formula  of,  for  thin-edged  weira 22, 

34-36.40-41,44 
Smith,  H.,  and  Francis,  J.  B.,  formula  of, 

for  thin-edged  weirs 37 

Steams, F.  P.,  and  Fteley,  A.,  base  formula 

of 9 

experiments     of,     on     broad -crested 

weirs 116-117 

on  rounding  upper  crest 122-124 

on  thin-edged  weirs 26-29 

formulaof,  compared  with  other  formu- 
las  •• 4<M1 

for  submerged  weirs 1S&-139 

for  thin-edged  weirs 34 

Steams,  F.  P.,  Fteley,  A.,  and  Francis,  J.  B., 

formula  of,  for  thin-edged  weirs.      26, 

29,34,40-11 
Submerged  weirs.    Se«  Weirs,  submerged. 
Suppressed  weirs,  definition  of 7 

Thin-edged  weirs.    See  Weirs,  thin-edged. 

Thomson,  James,  experiments  of,  on  coefl)- 
cient  of  contraction  for  thin- 
edged  weirs 46-47 

Three-halves  powers,  table  of 171-176 

Torricelli.  G.,  theory  of 10-11 

theory  of,  application  of,  to  weir,  figure 

showing 11 

Toulouse,  France,  experiments  at,  on  thin- 
edged  weirs 20-21 

Trapezoidal  weirs.    See  Weirs,  trapezoidal. 

Triangular  weirs.    8ee  Weirs,  triangular. 

United  States  Board  of  Engineers  on  Deep 
Waterways.  See  Deep  Water- 
ways. 

United  States  Geological  Survey.  See  Geo- 
logical Survey. 

Unwin,  W.  C,  formula  of,  for  broad-crested 

weirs 110-112 

Velocities,  method  of  expressing 8 

Velocity,  parabolic  law  of,  application  of. .       12 

Velocity  of  approach,  distribution  of 16-17 

distribution  of,  figure  showing 16 

effect  of,  on  weir  discharge 14-20,68 

correction  for 14-16,41-43,63-66 

table  showing   (Hunking  and 

Hart  formula) 26 

table   showing   (Parmley  and 

Bazin  formula) 38 

table  showing 159-162 

energy  of,  distribution  of 17-20 

formulas  for 14-20 

head  due  to,  table  showing 157-159 

Vertical  contraction.  Sec  Contraction,  ver- 
tical. 

Weir  section,  definition  of %      8 
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Weirs,  aprons  of,  variation  in,  effect  of . . .  124-127 

backwater  caused  by.  depth  of 180-182 

table  showing 183-186 

definition  of 7 

discharge  over,  relative  approximate . .  10-11 

variation  in 146-164 

diagram  showing 160 

flow  over,  calculation  of,  tables  for. . .  156-192 

measurement  of,  formulas  for 9-12, 

11-13,40-43 

theory  of 10-14 

gaging  at.    See  Gaging, 
head  on.    See  Head. 

Weirs,  angular,  flow  over 186 

flow  over,  figure  showing 186 

Weirs,  broad-crested,  edge  of,  rounding  of, 

effect  of 124 

flow  over 110-122 

figureshowing 110 

table  showing 177-179, 190-192 

Weirs,  compound,  flow  over 46 

Weirs,  contracted>leflnitJon  of 7 

Weirs,  curved,  flow  over.... 136 

flow  over,  figure  showing 136 

Weirs,  East  Indian,  flow  over 144-145 

flow  over,  figures  showing 145 

Weirs,  flatrtop,  models  of,  experlmen  ts  on .  103-105 

Weirs,  inclined,  flow  over 127-130 

flow  over,  flgure  showing 67 

Weirs,  irregular,  flow  over,  experiments  on .  61-1 10 

flow  over,  formulas  for,  basic 62-63 

use  of 59 

Weirs,  of  sensible  crest  width,  flow  over. . .       62 

Weirs,  ogee  cross-sectioned,  flow  over 130-131 

flow  over,  plate  showing 180 

Weirs,  submerged,  flow  over 187-146 

flow  over,  figure  showing 137 

increase  of  head  due  to 142-143 

Weirs,  suppressed,  definition  of 7 

Weirs,  thin-edged,  definition  of 7 

discharge  over,  tables 162-171, 187-189 

flow  over,  measurement  of,  experiments 

on  and  formulas  for 20-29, 31-46 

measurement  of,  formulas  for,  compari- 
son of. 40-41 

formulas  for,  extension  of 39-40 

Weirs,  trapezoidal,  aprons  of,  variation  in. 

effect  of 127 

cross-section  of 47 

JSow  over,  formulas  for,  figures  showing.      47 

formulas  for 47 

Weirs,  triangular,  aprons  of,  variation  in, 

effect  of 124-126 

coefficient  curve  for,  figure  showing ...      125 
flow  over,  experiments  on,  figure  show- 
ing          46 

experiments  on  and  formulas  for  ..  46-47 

Weirs,  uneven,  flow  over 57-68 

Weisbach,  formula  of 40 

"  Wetted  underneath,"  definition  of 7 

Williams,  G.  S.,  experiments  by 90-107 

Woodman,  R.  S.,  formula  of,  for  discliaigc 

from  prismatic  reservoir 161-162 
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The  seriitl  publications  of  the  United  States  Geological  Survey  consist  of  (1) 
Annual  Reports,  (2)  Monographs,  (3)  Professional  Papers,  (4)  Bulletins,  (5) 
Mineral  Resources,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas 
of  United  States — folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  the  United 
States — folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had  on 
application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivere<i  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8)^,  on  application. 

2.  A  certain  numl^er  are  delivered  to  Senators  and  Representatives  in  Congress, 
for  distribution.     . 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  prices  slightly  above  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  numl)er  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  liconomic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleonttilogy;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  W^ater 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  i)ower;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 
This  paper  is  the  twenty-fourth  in  Series  M,  the  complete  list  of  which  follows 
(PP=Profes8ional  Paper;  B=Bulletin;  WS=Water-Supply  Paper): 

Series  M— General  Hydrographic  Investioations. 

WS  56.  Methods  of  stream  measurement.    1901.    61  pp.,  12  pis. 

WS  64.  Accuracy  of  stream  measurements,  by  E.  C.  Murphy.    1902.    99  pp.,  4  pis. 

WS  76.  Observations  on  the  flow  of  rivers  In  the  vicinity  of  New  York  City,  by  H.  A.  Pressey.    1902. 

108  pp.,  13  pis. 
WS   80.  The  relation  of  rainfall  to  run-off,  by  G.  W.  Rafter.    1903.    104  pp. 
WS  81.  California  hydrography,  by  J.  B.  Llppincott.    1903.    488  pp.,  1  pi. 
WS  88.  The  Passaic  flood  of  1902,  by  G.  B.  Hollister  and  M.  O.  Leighton.    1903.    56  pp.,  15  pKs. 
WS  91.  Natural  features  and  economic  development  of  the  Sandusky,  Maumee,  Muskingum,  and 

Miami  drainage  areas  In  Ohio,  by  B.  H.  Flynn  and  M.  S.  Flynn.    1904.    130  pp. 
WS   92.  The  Paa-Mnic  flood  of  1908,  by  M.  O.  Lelghton.    1904.    48  pp.,  7  pis. 
WS   94.  Hydrographic  manual  of  the  United  States  Geological  Survey,  prepared  by  E.  C.  Murphy, 

J .  C.  Hoyt,  and  G.  B.  Hollister.    1904.    76  pp.,  8  pis. 
WS   95.  Accuracy  of  stream  measurements  (second  edition),  by  E.  C.  Murphy.    1904.    169  pp.,  6  pis; 
WS   96.  Destructive  floods  in  the  United  States  in  1908,  by  E.  C.  Murphy.    1904.    81  pp.,  18  pis. 
WS  106.  Water  resources  of  the  Philadelphia  district,  by  Florence  Bascom.    1904.    75  pp.,  4  pis. 
WS  109.  Hydrography  of  the  Sus({uehanna  River  drainage  basin,  by  J.  C.  Hoyt  and  R.  H.  Anderson. 

1904.    215  pp.,  28  pK 
WS  116.  Water  resources  near  Santa  Barbara,  California,  by  J.  B.  Llppincott.    1904.    99  pp.,  8  pis. 
WS  147.  Destructive  floods  in  the  United  States  In  1904,  by  E.  C.  Murphy  and  others.    19a'>.    206  pp., 

18  pis. 

WS  150.  Weir  experiments,  coeflficients,  and  formulas,  by  R.  E.  Horton.    1906.    189  pp.,  38  pis.    (Out 
of  stock.    Revised  and  reprinted  as  No.  200.) 

I 


II  8ERIK8   I.I8T. 

W8 1«2.  I>e«tnicUye  floods  in  the  United  BUtei  in  1906,  by  £.  C.  Murphy  and  others.    1906.    19>  fip., 

4p\B. 
W8  180.  Turbine  water-wheel  tests  and  power  Ubles,  by  Robert  E.  Horlon.   1906.   IM  pp..  2  pis.   (Out 

of  stock.) 
W8 187.  Determination  of  stream  flow  during  the  froaen  season,  by  H.  K.  Barrows  and  Robert  £. 

Horton.    1907.    98  pp.,  1  pi.  ^ 

WH  196L  The  Potomac  Rlrer  basin:  Qeographic  history— ndnlall  and  BtTesm  flow— pollution,  typhoid 

feTer,  and  character  of  water— relation  of  toils  and  forest  cover  to  quality  and  quantiiy  of 

surface  water— effect  of  industrial  wastes  on  fishes,  by  H.  K.  Parker,  Bailey  WUUa,  R.  H. 

Bolster.  W.  W.  Ashe,  and  M.  C.  March.    1907.    864  pp.,  10  pis. 
W8  196.  Water  supply  of  Nome  region,  Seward  Peninsula,  Alaska,  1906,  by  J.  G.  Hoyt  and  F.  F.  Hen- 

shaw.    1907.    Upp..  6pls. 
W8 197.  Water  resources  of  Georgia,  by  B.  M.  and  M.  R.  HaU,    1907.    —  pp.,  1  pl- 
WS  19H.  Water  mourees  of  Kennebec  River  basin,  Maine,  by  H.  K.  Barrows,  with  a  section  on  the 

quality  of  Kennebec  River  water,  by  Geofge  C.  Whipple.    1907.    —  pp.,  7  pis. 
W8200.  Weir  experiments,  Goeflcientx,  and  fonnulas  (second  edition), by  R.B.Hoitoa.   1907.   196 pp., 

38  pis. 

CorrMpondeni'e  iihoald  be  addrooood  to 

ThB  DlRfiCTOB, 


March,  1907. 


Unitbd  8TATn  Gbolooical  Suktby, 

Washington,  D,  C. 

o 


--^ 


; 


r 


I 


